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program/c files/include/oedcalc.asv

/***************************************************************************
 *
 * OEDCALC.H: General header file for OED model. Contains routines to calculate
 *			utilities of each agent given data and parameters. Also conatains
 *			routines to calculate from these the probabilities of different
 *			one and seven-day choices. Information on the individual functions
 *			is given with their definitions below.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * December 20, 2004
 * Online Editions
 *
 ****************************************************************************/

/* define data parameters */
#define NN 15372                /* number of consumers after ascribed taken out */
#define GG 3					/* number of goods */
#define CC 8					/* number of choices */
#define KK 35                  /* number of observables */
#define DD 3					/* number of unobservables */
#define PMAX 269                /* total number of parameters before exclusion restrictions */
#define PP 110					/* number of parameters (net of exclusions restrictions) */
#define ZZ 106					/* number of free parameters after constraints imposed */
#define CCW 27					/* number of possible 1/7 day combinations */


 /*********************************************************************************************
 *
 * CALCU: Function that calculates observable component of utility for all choices
 *			and all consumers. Note that this function is a bit complicated and counter-
 *			intuitive because it's optimized to take account of the special structure
 *			of (1) observable component of utility that stays the same across the
 *			m unobservables draws and (2) utilities for combinations that include
 *			a sum over utilities of underlying goods. It therefore calculates the
 *			observable component of each good's utility only once and then adds each
 *			unobservable draw separately. It also calculates each good's utility only
 *			once and then adds them together to form the combinations.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: these routines are set up to work find if d>0. In this case RD should be
 *		 a pointer to any address.
 *
 * INPUTS:
 *	U			m*NN*(CC-1)			(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable variables
 *	RD			m*NN*DD				random draws on unobservables			
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	minput		scalar				number of simulation draws
 *	ninput		scalar				number of observations
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput); 



 /*********************************************************************************************
 *
 * CALCUSINGLE: Function that calculates observable component of utility for all choices
 *			but a single consumer/draw. 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	U			(CC-1)				(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	data		(KK+DD)				observable rhs vars and random draws
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcusingle(double *U, double *b, double *excl, double *data, double *CM); 


 /*********************************************************************************************
 *
 * CALCNONLIN
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM);


/* ********************************************************************************
 *
 * CALCCOEFF: calculate coefficients for each day's probability  
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	pi			scalar				probability of choice on a given day
 *
/* ******************************************************************************** */

void calccoeff(double *coeff, double pi);


/* ********************************************************************************
 *
 * CALCDCOEFF: calculate derivatives of coefficients for each day's probability 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *	pi			scalar				probability of choice on a given day
 *  dpi			scalar				derivative of probability wrt a given param
 *
/* ******************************************************************************** */

void calcdcoeff(double *dcoeff, double pi, double dpi);


/*********************************************************************************************
 *
 * FINDCONSTANTS: Return the indices in the parameter vector of the constants for each good.
 *
 *  constants       KK                location in the parameter vector of the constant term for i
 *  excl            PP                exclusion restrictions
 *  X               NN*KK             data
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X);



/* ********************************************************************************
 *
 * EXPAND: function to expand the parameter vector bc into full vector b. (See
 *		   STATA documentation on "constraint" for more information)
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	b			PP					(OUTPUT) expanded vector
 *	bc			ZZ					constrained vector to expand
 *  T			ZZ*PP				transformation matrix
 *  A			PP					transformation vector
 *
/* ******************************************************************************** */

void expand(double *b, double *bc, double *T, double *A);


 /*********************************************************************************************
 *
 * CALCNONLINSM
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *  gam         scalar              probability of a good news day
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM);











program/c files/include/oedcalc.h

/***************************************************************************
 *
 * OEDCALC.H: General header file for OED model. Contains routines to calculate
 *			utilities of each agent given data and parameters. Also conatains
 *			routines to calculate from these the probabilities of different
 *			one and seven-day choices. Information on the individual functions
 *			is given with their definitions below.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * December 20, 2004
 * Online Editions
 *
 ****************************************************************************/

/* define data parameters */
#define NN 15372                /* number of consumers after ascribed taken out */
#define GG 3					/* number of goods */
#define CC 8					/* number of choices */
#define KK 35                  /* number of observables */
#define DD 3					/* number of unobservables */
#define PMAX 269                /* total number of parameters before exclusion restrictions */
#define PP 110					/* number of parameters (net of exclusions restrictions) */
#define ZZ 106					/* number of free parameters after constraints imposed */
#define CCW 27					/* number of possible 1/7 day combinations */


 /*********************************************************************************************
 *
 * CALCU: Function that calculates observable component of utility for all choices
 *			and all consumers. Note that this function is a bit complicated and counter-
 *			intuitive because it's optimized to take account of the special structure
 *			of (1) observable component of utility that stays the same across the
 *			m unobservables draws and (2) utilities for combinations that include
 *			a sum over utilities of underlying goods. It therefore calculates the
 *			observable component of each good's utility only once and then adds each
 *			unobservable draw separately. It also calculates each good's utility only
 *			once and then adds them together to form the combinations.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: these routines are set up to work find if d>0. In this case RD should be
 *		 a pointer to any address.
 *
 * INPUTS:
 *	U			m*NN*(CC-1)			(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable variables
 *	RD			m*NN*DD				random draws on unobservables			
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	minput		scalar				number of simulation draws
 *	ninput		scalar				number of observations
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput); 



 /*********************************************************************************************
 *
 * CALCUSINGLE: Function that calculates observable component of utility for all choices
 *			but a single consumer/draw. 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	U			(CC-1)				(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	data		(KK+DD)				observable rhs vars and random draws
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcusingle(double *U, double *b, double *excl, double *data, double *CM); 


 /*********************************************************************************************
 *
 * CALCNONLIN
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM);


/* ********************************************************************************
 *
 * CALCCOEFF: calculate coefficients for each day's probability  
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	pi			scalar				probability of choice on a given day
 *
/* ******************************************************************************** */

void calccoeff(double *coeff, double pi);


/* ********************************************************************************
 *
 * CALCDCOEFF: calculate derivatives of coefficients for each day's probability 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *	pi			scalar				probability of choice on a given day
 *  dpi			scalar				derivative of probability wrt a given param
 *
/* ******************************************************************************** */

void calcdcoeff(double *dcoeff, double pi, double dpi);


/*********************************************************************************************
 *
 * FINDCONSTANTS: Return the indices in the parameter vector of the constants for each good.
 *
 *  constants       KK                location in the parameter vector of the constant term for i
 *  excl            PP                exclusion restrictions
 *  X               NN*KK             data
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X);



/* ********************************************************************************
 *
 * EXPAND: function to expand the parameter vector bc into full vector b. (See
 *		   STATA documentation on "constraint" for more information)
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	b			PP					(OUTPUT) expanded vector
 *	bc			ZZ					constrained vector to expand
 *  T			ZZ*PP				transformation matrix
 *  A			PP					transformation vector
 *
/* ******************************************************************************** */

void expand(double *b, double *bc, double *T, double *A);


 /*********************************************************************************************
 *
 * CALCNONLINSM
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *  gam         scalar              probability of a good news day
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM);











program/c files/include/oedcalcbig.h

/**********************************************************************
 *
 * OEDCALCBIG.H: Functions to calculate probabilities / derivatives
 *					of all 1/7-day combination choices.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * September 20, 2002
 * Online Editions
 *
 ***********************************************************************/
 

/***********************************************************************************************
 *
 * P1ALL7: Function that takes underlying choice probabilities and calculates
 *			 prob only of 1-day data FOR ALL 7-day choices
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC

 *
 * INPUTS:
 *	P7all		CC					(OUTPUT) probability of all 7-day choices
 *	c1			scalar				1-day choice
 *	P1			CC					probabilities of 1-day choices
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *
 *********************************************************************************************/


void p1all7(double *P7all, int c1, double *P1, double *Bcons, 
					   double *Mcons, double *Mincl, double *Bex, double *coeff);


/***********************************************************************************************
 *
 * PDP1ALL7: Function that takes underlying choice probabilities and calculates
 *			 prob and derivatives only of 1-day data FOR ALL 7-day choices

 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7all		CC					(OUTPUT) probability of all 7-day choices
 *	dP7all		CC*PP				(OUTPUT) derivatives of P7all
 *	c1			scalar				1-day choice
 *	P1			CC					probabilities of 1-day choices
 *	dP1			CC*PP				derivatives ofP1
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5*PP				derivatives of coeff
 *
 *********************************************************************************************/

void pdp1all7(double *P7all, double *dP7all, int c1, double *P1, double *dP1, double *Bcons, 
					   double *Mcons, double *Mincl, double *Bex, double *coeff, double *dcoeff);


/***********************************************************************************************
 *
 * CALCP7BIG: Calculate probabilities only for all possible combo choices given
 *				Y, X, RD, and parameters.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7big		NN*CCW				(OUTPUT) probability of all possible combo choices
 *	b			PP					parameter vector
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.g.)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 *********************************************************************************************/


/*void calcp7big(double *P7big, double *b, double *excl, double *Y1, double *Y7, double *X,
		double *RD, double *weights, double *CM,double *Cincl, double *Bcons,
		double *Mcons, double *Mincl, double *Bex, int m);*/


/***********************************************************************************************
 *
 * CALCPDP7BIG: Calculate probabilities and derivatives for all possible combo choices given
 *				Y, X, RD, and parameters. (weighted)
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7big		NN*CCW				(OUTPUT) probability of all possible combo choices
 *	dP7big		PP*NN*CCW			(OUTPUT) derivatives of P
 *	b			PP					parameter vector
 *	excl		PPMAX				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 *********************************************************************************************/

/*void calcpdp7big(double *P7big, double *dP7big, double *b, double *excl, double *Y1, 
						double *Y7, double *X, double *RD, double *weights, double *CM, double *Cincl,
						double *Bcons, double *Mcons, double *Mincl, double *Bex, int m);*/













program/c files/include/oedcalcprob.h

/***************************************************************************
 *
 * OEDCALCPROB.H: Header file for functions to calculate choice probabilities.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 ****************************************************************************/


 /*********************************************************************************************
 *
 * CALCP1ALL: Function that calculates one-day probabilities and derivatives of probabilities
 *              for all simulation draws for all choices for a given consumer.
 *
 *              *** if dP1==NULL calculates probabilities but not derivatives ***
 *
 *	P1			m*CC				(OUTPUT) vector of probabilities of each choice at each draw
 *	dP1			m*CC*PP				(OUTPUT) m*i*j is derivative of P(i) w.r.t. parameter j for draw m
 *	U			m*NN*(CC-1)			vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp1all(double *P1, double *dP1, double *U, double *b, double *excl, double *X, 
                double *RD, double *CM, double *uadd, int *constants, double gam, double dgam, 
                int m, int consindex);
                  
        
 /*********************************************************************************************
 *
 * CALCP7ALL: Function that calculates seven-day probabilities and derivatives of probabilities
 *              for all simulation draws for a given consumer.
 *
 *              *** if dP7==NULL calculates probabilities but not derivatives ***      
 *
 *	P7			m   				(OUTPUT) vector of probabilities of each choice at each draw
 *	dP7			m*PP				(OUTPUT) m*j is derivative of P w.r.t. parameter j for draw m
 *	U			m*NN*(CC-1)			vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5					dcoeff(i) is deriv of coeff(i) w.r.t. pi
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp7all(double *P7, double *dP7, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *coeff, double *dcoeff, double *Y1, double *Y7, 
                   double *uadd, int *constants, double gam, double dgam, int m, int consindex);

    
/*********************************************************************************************
 *
 * CALC1TG: Function to calculate one-day probabilities using tau and gam parameters.
 *          Calculates probabilities for a single consumer/draw.
 *
 *          *** if dP1==NULL does not calculate derivatives ***
 *
 *	P1			CC                  (OUTPUT) vector of probabilities of each choice at each draw
 *	dP1			CC*PP				(OUTPUT) m*i*j is derivative of P(i) w.r.t. parameter j for draw m
 *	U			(CC-1)              vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			KK      			observable rhs vars
 *	RD			DD      			random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *
 *********************************************************************************************/
   
void calc1tg(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, 
                double *CM, double *uadd, int *constants, double gam, double dgam); 


/*********************************************************************************************
 *
 * CALCP1: Function that calculates probability of each 1-day choice for a particular consumer
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P1			CC					(OUTPUT) vector of probabilities of each choice
 *	U			CC-1				utilities of each choice (other than choice 0)
 *
 *
 *********************************************************************************************/

void calcp1(double *P1, double *U); 


/***********************************************************************************************
 *
 * CALCDP1: Function that calculates derivatives of 1-day probabilities for single consumer.
 *
 * note: this routine does not set the derivatives w.r.t. pi and all derivatives
 *		 with respect to excluded parameters (for which b==0 exactly) are set
 *		 equal to zero.	
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dP1			CC*PP				(OUTPUT) i*j is derivative of P(i) w.r.t. parameter j
 *	P1			CC					vector of probabilities of each choice
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			KK					observable rhs vars for given consumer
 *	RD			DD					unobservable draws for given consumer
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *
 *********************************************************************************************/

void calcdp1(double *dP1, double *P1, double *b, double *excl, double *X, double *RD, double *CM);


/***********************************************************************************************
 *
 * CALCPDP7: Function that calculates probabilities and derivatives of observed
 *			 7-day choice for a given consumer.
 *
 *          *** if dP7==NULL calculates probabilities but not derivatives ***
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P7			scalar				(OUTPUT) probability of observed choice
 *	dP7			PP					(OUTPUT) derivatives of observed choice
 *	c1			scalar				1-day choice
 *	c7			scalar				7-day choice
 *	P1			CC					probabilities of 1-day choices
 *	dP1			CC*PP				i*j is derivative of P(i) w.r.t. parameter j
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5					dcoeff(i) is deriv of coeff(i) w.r.t. pi
 *
 *********************************************************************************************/

void calcpdp7(double *P7, double *dP7, int c1, int c7, double *P1, double *dP1, double *Bcons, 
					   double *Bex, double *coeff, double *dcoeff);


/*********************************************************************************************
 *
 * CALCL: Function that calculates likelihood and derivatives with bias correction for
 *		  a single consumer (averaged over m simulation draws).
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	Li			scalar				(OUTPUT) (log) likelihood value
 *	dLi			PP					(OUTPUT) derivatives of likelihood
 *	P7			m					7-day probabilities of observed choices for m draws
 *	dP7			m*PP				derivatives of 7-day probabilities
 *	weights		m					observation weights
 *	m			scalar				number of simulation draws
 *	
 *********************************************************************************************/

void calcL(double *Li, double *dLi, double *P7, double *dP7, double *weights, int m);


/***********************************************************************************************
 *
 * CALCP7: Function that calculates probabilities of observed 7-day choice for a given consumer,
 *          with P1 as an input.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P7			scalar				(OUTPUT) probability of observed choice
 *	c1			scalar				1-day choice
 *	c7			scalar				7-day choice
 *	P1			CC					probabilities of 1-day choices
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *
 *********************************************************************************************/

void calcp7(double *P7, int c1, int c7, double *P1, double *Bcons, double *Bex, double *coeff);


 /*********************************************************************************************
 *
 * CALCP1ALLND: Function that calculates one-day probabilities (but not derivatives) 
 *              for all simulation draws for all choices for a given consumer.
 *
 *	P1			m*CC				(OUTPUT) vector of probabilities of each choice at each draw
 *	U			m*NN*(CC-1)			vector of utilities
 *  uadd        CC-1                incremental utility to add with probability gam
 *  gam         scalar              probability of a good news day
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/
                
void calcp1allnd(double *P1, double *U, double *uadd, double gam, int m, int consindex);


    
/*********************************************************************************************
 *
 * CALCP7ALLND: Function that calculates seven-day probabilities (but not derivative)
 *              for all simulation draws for the actual choice of a given consumer.
 *
 *	P7			m   				(OUTPUT) vector of probabilities of each choice at each draw
 *	U			m*NN*(CC-1)			vector of utilities
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *  uadd        CC-1                incremental utility to add with probability gam
 *  gam         scalar              probability of a good news day
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp7allnd(double *P7, double *U, double *Bcons, double *Bex, double *coeff, double *Y1, 
                    double *Y7, double *uadd, double gam, int m, int consindex);










program/c files/include/oedobjectives.h

/***************************************************************************
 *
 * OEDOBJECTIVES.H: Header file for SML and MSM objective functions.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/




/***********************************************************************************************
 *
 * LIKELIHOOD: Function to evaluate logit likelihood using only 1-day data.
 *			Likelihood is weighted for importance sampling estimation.
 * 
 *          *** if dLc==NULL won't calculate derivatives ***
 *          *** if Y7==NULL will calculate only using 1-day data ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: to run with no unobservables, simply set DD=0 and either m=0 or m=1.
 *
 * INPUTS:
 *  L			scalar				(OUTPUT) likelihood of observed data
 *  dLc			ZZ					(OUTPUT) score vector wrt constrained parameters
 *	bc			ZZ					(constrained) parameter vector
 *	minput		scalar				number of simulation draws
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	T			ZZ*PP				constraint matrix
 *	A			PP					constraint vector
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.g.)
 *

 *********************************************************************************************/
   
void likelihood( double *L, double *dLc, double *bc, int minput, double *excl, double *Y1, 
				double *Y7, double *X, double *RD, double *CM, double *Bcons, 
                double *Bex, double *T, double *A, double *weights); 



/*********************************************************************************************
 *
 * MSMOBJECTIVE: Function to calculate method of moments objective function
 *				for the OED model. Returns both sum of squared moments and gradient vector.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	Gn			scalar				(OUTPUT) objective
 *	dGnc		ZZ					(OUTPUT) gradient vector (w.r.t. cons parameters)
 *	bc			ZZ					(constrained) parameter vector
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Z			PP*NN*CCW			vector of instruments (gradient at preliminary parameter value)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	Cdum		NN*CCW				i*j=1 if consumer i chose combination choice j =0 otherwise
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	T			ZZ*PP				constraint matrix
 *	A			PP					constraint vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl			2*CCW			1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 **********************************************************************************************/

/*void msmobjective(double *Gn, double *dGnc, double *bc, double *excl, double *Z, double *Y1, 
		double *Y7, double *Cdum, double *X, double *RD, double *weights, double *T, 
		double *A, double *CM, double *Cincl, double *Bcons, double *Bex, int m);*/


/*********************************************************************************************
 *
 * MSMOBJECTIVEND: Same as msmobjective except does not calculate derivatives.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	Gn			scalar				(OUTPUT) objective
 *	bc			ZZ					(constrained) parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	Z			PP*NN*CCW				vector of instruments (gradient at preliminary parameter value)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	Cdum		NN*CCW				i*j=1 if consumer i chose combination choice j =0 otherwise
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	T			ZZ*PP					constraint matrix
 *	A			PP					constraint vector
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 ************************************************************************************************/

/*void msmobjectivend(double *Gn, double *bc, double *excl, double *Z, double *Y1, double *Y7, 
		double *Cdum, double *X, double *RD, double *weights, double *T, double *A, 
		double *CM, double *Cincl, double *Bcons, double *Bex, int m);*/










program/c files/include/oedtest.h

/**********************************************************************
 *
 * OEDTEST: Header file for SML test of bias in likelihood. Identical
 *			to oed.h except allows n to be set to mtest 
 *
 * Matthew Gentzkow
 * June 23, 2002
 * Online Editions
 *
 ***********************************************************************/

#include "mex.h"
#include "math.h"

/* set n=mtest here */
#define n 50
#define ntot 8627
#define g 3
#define c 8
#define k 16
#define d 3
#define p 134
#define z 58
#define cc 27

#include "oedother.h"
#include "oedcalc1.h"
#include "oedcalc7.h"
#include "oedcalcbig.h"








program/c files/include/oedtools.h

/***************************************************************************
 *
 * OEDTOOLS.H: Header file for additional OED functions.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/

 

/**********************************************************************************
 *
 * PROBABILITIES7: Generate vector of probabilities of observed one / seven-day
 *					choice for each consumer and simulation draw.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P			m*ninput				(OUTPUT) Simulated probabilities of selected (seven-day) choice
 *											at each simulation draw
 *	X			ninput*KK				observable rhs vars
 *	Y1			ninput					one-day choices
 *	Y7			ninput					seven-day choices
 *	RD			m*ninput*DD				random draws of unobservable rhs vars
 *	b			PP						parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX					vector of exclusion restrictions (=1 if excluded)

 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar					number of simulation draws
 *	ninput		scalar					number of consumers
 *
 ***********************************************************************************/
 
void probabilities7(double *P, double *X, double *Y1, double *Y7, double *RD, double *b, double *excl, 
				 double *CM, double *Bcons, double *Bex, int m, int ninput);


/**********************************************************************************
 *
 * PROBABILITIES1: Generate one-day probabilities for each consumer at each
 *					simulation draw for each choice.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P1			NN*m*CC				(OUTPUT) Simulated probabilities of each (one-day) choice
 *									for each draw
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	m			scalar				number of simulation draws
 *  ninput      scalar              number of observations
 *
 ***********************************************************************************/

void probabilities1(double *P1, double *X, double *RD, double *b, double *excl, double *CM, int m, int ninput);


/**********************************************************************
 *
 * CROSSDERIV: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities. Can calculate a weighted
 *				average over simulation draws (i.e. for importance sampling).
 *
 *              *** If mweights==NULL calculates unweighted average ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	CD			ninput*GG*GG		(OUTPUT) i*j*KK is change in prob that i chooses j w.r.t.
 *									utility of KK (or change in prob of KK w.r.t. j)
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	ninput		scalar				number of consumers
 *	X			ninput*KK			observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	mweights	m*ninput			i*j is weight for draw j for consumer i
 *
 ***********************************************************************/

void crossderiv(double *CD, double *b, double *excl, int m, int ninput, double *X, double *RD, double *CM, double *mweights); 


/***********************************************************************************************
 *
 * DELTAMAT: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 *          *** If Y7==NULL calculates using 1-day probabilities ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	DM			PP*PP					matrix symmetric so order doesn't matter
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *
 *********************************************************************************************/
 
void deltamat(double *DM, double *b, double *excl, int m, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7);


/**********************************************************************
 *
 * GRADIENTS: Calculate gradients given Y, DATA, and parameters
 *
 *             *** if Y7==NULL calculates using 1-day data ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	G			NN*PP				i*j is derivative of prob of i's observed choice
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	minput		scalar				number of simulation draws
 *	X			NN*KK				observable rhs vars
 *	RD			minput*NN*DD		random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC               i*j=KK where 1-day choice j takes overall choice from i to KK
 *	weights		minput*NN			weights of each obs (not = 1 in imp sampling, e.GG.)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *
 ***********************************************************************/

void gradients( double *G, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7);


/*********************************************************************************************
 *
 * ISDRAWS: Draw from importance sampling distribution. Return draws
 *		   along with probability of observed choice for each individual
 *		   and each draw. 
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P0			m*NN					prob of obs choice for each cons at each sim draw
 *	RD			m*NN*DD				imp sampling random draws for each of DD unobservables
 *	b			PP					parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK					observable rhs vars
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	IJseed		scalar				first seed for C rn generator (0<=IJ<=31328)
 *	KLseed		scalar				second seed (0<=KL<=30081)
 *
 ************************************************************************************************/

void isdraws( double *P0, double *RD, double *b, double *excl, int m, double *Y1, 
				double *Y7, double *X, double *CM, double *Bcons, double *Bex, int IJseed, int KLseed); 



/**********************************************************************
 *
 * TESTGRAD: Calculate gradients given Y, DATA, and parameters. Identical
 *				to gradients.CC except that uses oedtest.h header file
 *				instead of oed.h so NN can be set to number of sims rather
 *				than (actual) number of observations
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	G			NN*PP					i*j is derivative of prob of i's observed choice
 *									w.r.t parameter j
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		NN					weights of each obs (not = 1 in imp sampling, e.GG.)
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	mptr			scalar				number of simulation draws
 *
 ***********************************************************************/
 
/*void testgrad(double *G, double *b, double *excl, double *Y1, double *Y7, 
				  double *X, double *RD, double *weights, double *CM, double *Bcons,
				  double *Mcons, double *Mincl, double *Bex, int *mptr);*/












program/c files/include/randomlib.h

void   RandomInitialize(int,int);
double RandomUniform(void);
double RandomGaussian(double,double);
int    RandomInt(int,int);
double RandomDouble(double,double);
#define FALSE 0
#define TRUE 1

/*
   This Random Number Generator is based on the algorithm in a FORTRAN
   version published by George Marsaglia and Arif Zaman, Florida State
   University; ref.: see original comments below.
   At the fhw (Fachhochschule Wiesbaden, W.Germany), Dept. of Computer
   Science, we have written sources in further languages (C, Modula-2
   Turbo-Pascal(3.0, 5.0), Basic and Ada) to get exactly the same test
   results compared with the original FORTRAN version.
   April 1989
   Karl-L. Noell <NOELL@DWIFH1.BITNET>
      and  Helmut  Weber <WEBER@DWIFH1.BITNET>

   This random number generator originally appeared in "Toward a Universal
   Random Number Generator" by George Marsaglia and Arif Zaman.
   Florida State University Report: FSU-SCRI-87-50 (1987)
   It was later modified by F. James and published in "A Review of Pseudo-
   random Number Generators"
   THIS IS THE BEST KNOWN RANDOM NUMBER GENERATOR AVAILABLE.
   (However, a newly discovered technique can yield
   a period of 10^600. But that is still in the development stage.)
   It passes ALL of the tests for random number generators and has a period
   of 2^144, is completely portable (gives bit identical results on all
   machines with at least 24-bit mantissas in the floating point
   representation).
   The algorithm is a combination of a Fibonacci sequence (with lags of 97
   and 33, and operation "subtraction plus one, modulo one") and an
   "arithmetic sequence" (using subtraction).

   Use IJ = 1802 & KL = 9373 to testto generate 20000 random numbers.
   Then display the next six random numbers generated multiplied by 4096*4096
   If the random number generator is the random number generator. The
   subroutine RANMAR should be used  working properly, the random numbers
   should be:
           6533892.0  14220222.0  7275067.0
           6172232.0  8354498.0   10633180.0
*/

/* Globals */
double uRL[97],cRL,cdRL,cmRL;
int i97,j97;
int testRL = FALSE;

/*
   This is the initialization routine for the random number generator.
   NOTE: The seed variables can have values between:    0 <= IJ <= 31328
                                                        0 <= KL <= 30081
   The random number sequences created by these two seeds are of sufficient
   length to complete an entire calculation with. For example, if sveral
   different groups are working on different parts of the same calculation,
   each group could be assigned its own IJ seed. This would leave each group
   with 30000 choices for the second seed. That is to say, this random
   number generator can create 900 million different subsequences -- with
   each subsequence having a length of approximately 10^30.
*/
void RandomInitialize(int ij,int kl)
{
   double s,t;
   int ii,i,j,k,l,jj,m;

   /*
      Handle the seed range errors
         First random number seed must be between 0 and 31328
         Second seed must have a value between 0 and 30081
   */
   if (ij < 0 || ij > 31328 || kl < 0 || kl > 30081) {
		ij = 1802;
		kl = 9373;
   }

   i = (ij / 177) % 177 + 2;
   j = (ij % 177)       + 2;
   k = (kl / 169) % 178 + 1;
   l = (kl % 169);

   for (ii=0; ii<97; ii++) {
      s = 0.0;
      t = 0.5;
      for (jj=0; jj<24; jj++) {
         m = (((i * j) % 179) * k) % 179;
         i = j;
         j = k;
         k = m;
         l = (53 * l + 1) % 169;
         if (((l * m % 64)) >= 32)
            s += t;
         t *= 0.5;
      }
      uRL[ii] = s;
   }

   cRL    = 362436.0 / 16777216.0;
   cdRL   = 7654321.0 / 16777216.0;
   cmRL   = 16777213.0 / 16777216.0;
   i97  = 97;
   j97  = 33;
   testRL = TRUE;
}

/* 
   This is the random number generator proposed by George Marsaglia in
   Florida State University Report: FSU-SCRI-87-50
*/
double RandomUniform(void)
{
   double uni;

   /* Make sure the initialisation routine has been called */
   if (!testRL) 
   	RandomInitialize(1802,9373);

   uni = uRL[i97-1] - uRL[j97-1];
   if (uni <= 0.0)
      uni++;
   uRL[i97-1] = uni;
   i97--;
   if (i97 == 0)
      i97 = 97;
   j97--;
   if (j97 == 0)
      j97 = 97;
   cRL -= cdRL;
   if (cRL < 0.0)
      cRL += cmRL;
   uni -= cRL;
   if (uni < 0.0)
      uni++;

   return(uni);
}

/*
  ALGORITHM 712, COLLECTED ALGORITHMS FROM ACM.
  THIS WORK PUBLISHED IN TRANSACTIONS ON MATHEMATICAL SOFTWARE,
  VOL. 18, NO. 4, DECEMBER, 1992, PP. 434-435.
  The function returns a normally distributed pseudo-random number
  with a given mean and standard devaiation.  Calls are made to a
  function subprogram which must return independent random
  numbers uniform in the interval (0,1).
  The algorithm uses the ratio of uniforms method of A.J. Kinderman
  and J.F. Monahan augmented with quadratic bounding curves.
*/
double RandomGaussian(double mean,double stddev)
{
   double  q,u,v,x,y;

	/*  
		Generate P = (u,v) uniform in rect. enclosing acceptance region 
      Make sure that any random numbers <= 0 are rejected, since
      gaussian() requires uniforms > 0, but RandomUniform() delivers >= 0.
	*/
   do {
      u = RandomUniform();
      v = RandomUniform();
   	if (u <= 0.0 || v <= 0.0) {
       	u = 1.0;
       	v = 1.0;
   	}
      v = 1.7156 * (v - 0.5);

      /*  Evaluate the quadratic form */
      x = u - 0.449871;
   	y = fabs(v) + 0.386595;
      q = x * x + y * (0.19600 * y - 0.25472 * x);

      /* Accept P if inside inner ellipse */
      if (q < 0.27597)
			break;

      /*  Reject P if outside outer ellipse, or outside acceptance region */
    } while ((q > 0.27846) || (v * v > -4.0 * log(u) * u * u));

    /*  Return ratio of P's coordinates as the normal deviate */
    return (mean + stddev * v / u);
}

/*
   Return random integer within a range, lower -> upper INCLUSIVE
*/
int RandomInt(int lower,int upper)
{
   return((int)(RandomUniform() * (upper - lower + 1)) + lower);
}

/*
   Return random float within a range, lower -> upper
*/
double RandomDouble(double lower,double upper)
{
   return((upper - lower) * RandomUniform() + lower);
}








program/c files/source/avgprob.c

/*********************************************************************************************
 *
 * AVGPROB: Calculate a preliminary predicted probability of the
 *			observed choice for each consumer. 
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * Pavg0 = avgprob(b,excl,m,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex)
 *
 * compiler command: 
 *	mex avgprob.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *
 * OUTPUTS:
 *	Pavg0		NN			(0,1)			Simulated probability of observed choice for ea consumer
 *
 *********************************************************************************************/

#include "math.h"
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 10
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];

  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;		ngood[0] = 1;
  mgood[1] = PMAX;		ngood[1] = 1;
  mgood[2] = 1;			ngood[2] = 1;
  mgood[3] = NN;		ngood[3] = 1;
  mgood[4] = NN;		ngood[4] = 1;
  mgood[5] = KK;		ngood[5] = NN;
  mgood[6] = DD*NN;		ngood[6] = mm;
  mgood[7] = GG;		ngood[7] = CC;
  mgood[8] = CC;		ngood[8] = CC;
  mgood[9] = CC;		ngood[9] = CC;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = NN;			nout[0] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  avgprob(OPTRS[0],IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9]);

}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/calc7big.c

/**********************************************************************
 *
 * CALC7BIG: Calculate gradients and probabilities given Y, DATA, and 
 * 			parameters for all possible combo choices.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 * [P Z] = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 *
 * compiler command: 
 *	mex calc7big.c oedcalc.c oedcalcbig.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: This function is not currently written to accept missing values (i.e. assumes all variables are
 *			observed on both 1-day and 7-day basis 
 * note: # before range means only integer values are valid
 *
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Cincl		CCW x 2		#(0,CC-1)		row i is 1 and 7-day choices incl in combo choice i
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	P			CCW x NN	(0,1)			i*j is probability of i choosing j
 *	Z			NN*CCW x PP	(-inf,inf)		i*j*k is derivative of prob of j's choosing (combo) k
 *											w.r.t parameter i
 *
 ***********************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcbig.h"

#define NINPUTS 12
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[13]);

  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = NN;
  mgood[5] = NN*DD;			ngood[5] = mm;
  mgood[6] = NN;			ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CCW;			ngood[8] = 2;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = CC;			ngood[10] = CC;
  mgood[11] = 1;			ngood[11] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = 0;			max[9] = 1;			integer[9] = 1;
  min[10] = 0;			max[10] = CC-1;		integer[10] = 1;
  min[11] = 0;			max[11] = 9999;		integer[11] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = CCW;			nout[0] = NN;
  mout[1] = NN*CCW;			nout[1] = PP;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	calcp7big(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],(int)*IPTRS[11]);
  } else if (nlhs==2) {
	calcpdp7big(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],(int)*IPTRS[11]);
  }


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/crossderiv.c

 /***************************************************8****************************************
 *
 * CROSSDERIV: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * CD = crossderiv(b,excl,m,ninput,X,RD,CM)
 *
 * compiler command: 
 *	mex crossderiv.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *
 * OUTPUTS:
 *	CD			GG*GG x ninput	(-inf,inf)		i*j*k is change in prob that i chooses j w.r.t.
 *												utility of k (or change in prob of k w.r.t. j)
 *
 **********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, ninput, mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* assign NULL pointer to weights */
  double *mweights;
  mweights=NULL;
  
  /* get dimension-relevant variable ninput early so we can use it for error-checks */
  mm = *mxGetPr(prhs[2]);
  ninput = *mxGetPr(prhs[3]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = 1;				ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = ninput;
  mgood[5] = rdval;         ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = 9999;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = GG*GG;	nout[0] = ninput;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  crossderiv(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],(int)*IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],mweights);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/crossderivw.c

 /*******************************************************************************************
 *
 * CROSSDERIVW: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities. This version calculates a weighted average
 *				over simulation draws as for importance sampling.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * CD = crossderiv2(b,excl,m,ninput,X,RD,CM,mweights)
 *
 * compiler command: 
 *	mex crossderiv2.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *	mweights	m*ninput		(0,1)			i*j is weight for draw j for consumer i
 *
 * OUTPUTS:
 *	CD			GG*GG x ninput	(-inf,inf)		i*j*k is change in prob that i chooses j w.r.t.
 *												utility of k (or change in prob of k w.r.t. j)
 *
 **********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 8
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, ninput, mm, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get dimension-relevant variable ninput early so we can use it for error-checks */
  mm = (int)*mxGetPr(prhs[2]);
  ninput = (int)*mxGetPr(prhs[3]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = 1;				ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = ninput;
  mgood[5] = rdval;         ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = ninput*mm;		ngood[7] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = 9999;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 9999;			integer[7] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = GG*GG;	nout[0] = ninput;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  crossderiv(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],(int)*IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7]);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/deltamat.c

/***********************************************************************************************
 *
 * DELTAMAT: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * DM = deltamat(b,excl,m,X,RD,CM,Bcons,Mcons,Mincl,Bex,weights,Y1,Y7)
 *
 * compiler command: 
 *	mex deltamat.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *
 * OUTPUTS:
 *	DM			PP x PP		(inf,inf)		matrix symmetric so order doesn't matter
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = KK;			ngood[3] = NN;
  mgood[4] = rdval;			ngood[4] = mm;
  mgood[5] = GG;			ngood[5] = CC;
  mgood[6] = CC;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = NN;			ngood[9] = 1;
  mgood[10] = NN;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = CC-1;		integer[7] = 1;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = 0;			max[10] = CC-1;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = PP;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  deltamat(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/deltamat1.c

/***********************************************************************************************
 *
 * DELTAMAT1: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation with 1-day data. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 * Matthew Gentzkow
 * September 23, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * DM = deltamat1(b,excl,m,X,RD,CM,Bcons,Mcons,Mincl,Bex,weights,Y1,Y7)
 *
 * compiler command: 
 *	mex deltamat1.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *
 * OUTPUTS:
 *	DM			PP x PP		(inf,inf)		matrix symmetric so order doesn't matter
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 10
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = KK;			ngood[3] = NN;
  mgood[4] = rdval;			ngood[4] = mm;
  mgood[5] = GG;			ngood[5] = CC;
  mgood[6] = CC;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = NN;			ngood[9] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = CC-1;		integer[7] = 1;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = PP;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }
  
  
  /* call C function but with NULL in place of Y7 to force calculation with one-day data */
  deltamat(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],NULL);
}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/getcparameters.c

/**********************************************************************
 *
 * GETCPARAMETERS: Retrieve parameters from the oedcalc.h header file.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:

 * cparam = getcparameters()
 *
 * compiler command: 
 *	mex getcparameters.c oedcalc.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *
 * OUTPUTS:
 *	cparam		9				parameter vector
 *
 ***********************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"

#define NINPUTS 0
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int nout[NOUTMAX], mout[NOUTMAX];
  char errstring[200];
  int ii;
  double *OPTRS[NOUTMAX];
  
  /*set nout and mout arrays with output dimensions */
  mout[0] = 9;			nout[0] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  OPTRS[0][0] = NN;
  OPTRS[0][1] = GG;
  OPTRS[0][2] = CC;
  OPTRS[0][3] = KK;
  OPTRS[0][4] = DD;
  OPTRS[0][5] = PMAX;
  OPTRS[0][6] = PP;
  OPTRS[0][7] = ZZ;
  OPTRS[0][8] = CCW;

}









program/c files/source/gradients.c

/*****************************************************************************************************
 *
 * GRADIENTS: Calculate gradients given Y, DATA, and parameters
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 

 * MATLAB prototype:
 * G = gradients(b,excl,Y1,Y7,X,RD,CM,Bcons,Bex,weights,m)
 *
 * compiler command: 
 *	mex gradients.c oedcalc.c oedtools.c
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	G			PP x NN		(-inf,inf)		i x j is derivative of log-likelihood of j's choice w.r.t.
 *                                          parameter i. 
 *
 *****************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[10]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = NN;
  mgood[5] = rdval;			ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = NN;			ngood[9] = mm;
  mgood[10] = 1;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = -9999;		max[9] = 9999;		integer[9] = 0;
  min[10] = 0;			max[10] = 9999;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = NN;
  
  /* check number of arguments */
  if(nrhs != NINPUTS){
    sprintf(errstring,"%d inputs required", NINPUTS);
    mexErrMsgTxt(errstring);
  }
  if(nlhs > NOUTMAX){
    sprintf(errstring,"At most %d outputs allowed.", NOUTMAX);
    mexErrMsgTxt(errstring);
  }

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	gradients(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[10],IPTRS[4],IPTRS[5],IPTRS[6],
			IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[2],IPTRS[3]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/isdraws.c

/*********************************************************************************************
 *
 * ISDRAWS: Draw from importance sampling distribution. Return draws
 *		   along with probability of observed choice for each individual
 *		   and each draw. 
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [P0,RD] = isdraws(b,excl,m,Y1,Y7,X,CM,Bcons,Mcons,Mincl,Bex, IJseed, KLseed)
 *
 * compiler command: 
 *	mex isdraws.c oedcalc.c oedtools.c
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	IJseed		scalar		#(0,31328)		first seed for C rn generator
 *	KLseed		scalar		#(0,30081)		second seed
 *
 * OUTPUTS:
 *	P0			NN x m		(0,1)			prob of obs choice for each cons at each sim draw
 *	RD			NN*DD x m	(-inf,inf)		imp sampling random draws for each of d unobservables
 *
 ************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, NN is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get mm here to check dimensions */
  mm = *mxGetPr(prhs[2]);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = 1;				ngood[9] = 1;
  mgood[10] = 1;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 0;
  min[2] = 0;			max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 0;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 0;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 0;
  min[9] = 0;			max[9] = 31328;		integer[9] = 0;
  min[10] = 0;			max[10] = 30081;	integer[10] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = NN;				nout[0] = mm;
  mout[1] = NN*DD;			nout[1] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	mexErrMsgTxt("Function isdraws() cannot be called with only one output argument.");
  } else if (nlhs==2) {
	isdraws(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],(int)*IPTRS[9],(int)*IPTRS[10]);
  }


}





/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/likelihood1.c

/*************************************************************************************************************
 *
 * LIKELIHOOD1: Mex function to evaluate logit likelihood using only 1-day data.
 *			Likelihood is weighted for importance sampling estimation.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 *		[L,dLc] = likelihood1(bc,excl,m,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex,T,A,weights)
 * 
 *
 * compiler command: 
 *	mex likelihood1.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: to run with no unobservables, simply set d=0 and either m=0 or m=1.
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	m			scalar		#(0,inf)		number of simulation draws
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *
 * OUTPUTS:
 *	L			scalar		(-inf,inf)		simulated log likelihood (w/ bias correction)
 *	dLc			ZZ			(-inf,inf)		derivative of log likelihood w.r.t. constrained parameters
 *
 *********************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 13
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */

void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS], rdval;
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[1]);
  
  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = 1;				ngood[1] = 1;
  mgood[2] = PMAX;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = rdval;			ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = PP;			ngood[10] = ZZ;
  mgood[11] = PP;			ngood[11] = 1;
  mgood[12] = NN;			ngood[12] = mm;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 9999;		integer[1] = 1;
  min[2] = 0;			max[2] = 1;			integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = -9999;		max[11] = 9999;		integer[11] = 0;
  min[12] = -9999;		max[12] = 9999;		integer[12] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* set Y7==NULL so program will calculate using only 1-day data */
  IPTRS[4]=NULL;
  
  /* call C function */
  if (nlhs<=1) {
    /* don't calculate derivative */
	likelihood(OPTRS[0],NULL, IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  } else if (nlhs==2) {
    /* do calculate the derivative */
	likelihood(OPTRS[0],OPTRS[1], IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  }


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.

 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 

{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/likelihood7.c

/***********************************************************************************************
 *
 * LIKEIHOOD7: Mex function to evaluate logit likelihood.
 *			Likelihood is weighted for importance sampling estimation.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [L,dLc] = likelihood7(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex,T,A,weights)
 *
 * compiler command: 
 *	mex likelihood7.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: to run with no unobservables, simply set d=0 and either m=0 or m=1.
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	m			scalar		#(0,inf)		number of simulation draws
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *
 * OUTPUTS:
 *	L			scalar		(-inf,inf)		simulated log likelihood (w/ bias correction)
 *	dLc			ZZ			(-inf,inf)		derivative of log likelihood w.r.t. constrained parameters
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 13
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS], rdval;
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[1]);
  
  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = 1;				ngood[1] = 1;
  mgood[2] = PMAX;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = rdval;         ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = PP;			ngood[10] = ZZ;
  mgood[11] = PP;			ngood[11] = 1;
  mgood[12] = NN;			ngood[12] = mm;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 9999;		integer[1] = 1;
  min[2] = 0;			max[2] = 1;			integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = -9999;		max[11] = 9999;		integer[11] = 0;
  min[12] = -9999;		max[12] = 9999;		integer[12] = 0;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");


  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
    /* don't calculate the derivative */
	likelihood(OPTRS[0],NULL, IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  } else if (nlhs==2) {
    /* do calculate the derivative */
	likelihood(OPTRS[0],OPTRS[1], IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  }


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/msmobj.c

/******************************************************************************************************
 *
 * MSMOBJ: Objective function for MSM estimation of OED model. Returns both sum of squared
 *			moments and gradient vector.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [Gn,dGn] = msmobj(bc,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 *
 * compiler command: 
 *	mex msmobj.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Z			NN*CCW x PP	(-inf,inf)		vec of instruments (grad at prelim param val)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	Cdum		CCW x NN	#(0,1)			i x j=1 if cons j chose combo choice i; else =0
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Cincl		CCW x 2		#(0,CC-1)		row i is 1 and 7-day choices incl in combo choice i
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	Gn			scalar		(0,inf)			objective
 *	dGn			ZZ			(-inf,inf)		gradient vector (w.r.t. cons parameters)
 *
 ********************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 16
#define NOUTMAX 2


/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[17]);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN*CCW;		ngood[2] = PP;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = CCW;			ngood[5] = NN;
  mgood[6] = KK;			ngood[6] = NN;
  mgood[7] = NN*DD;			ngood[7] = mm;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = PP;			ngood[9] = ZZ;
  mgood[10] = PP;			ngood[10] = 1;
  mgood[11] = GG;			ngood[11] = CC;
  mgood[12] = CCW;			ngood[12] = 2;
  mgood[13] = CC;			ngood[13] = CC;
  mgood[14] = CC;			ngood[14] = CC;
  mgood[15] = 1;			ngood[15] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = -9999;		max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = -9999;		max[7] = 9999;		integer[7] = 0;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = -9999;		max[9] = 9999;		integer[9] = 0;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = 0;			max[11] = 1;		integer[11] = 1;
  min[12] = 0;			max[12] = CC-1;		integer[12] = 1;
  min[13] = 0;			max[13] = 1;		integer[13] = 1;
  min[14] = 0;			max[14] = CC-1;		integer[14] = 1;
  min[15] = 0;			max[15] = 9999;		integer[15] = 1;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	msmobjectivend(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12],IPTRS[13],IPTRS[14],(int)*IPTRS[15]);
  } else if (nlhs==2) {
	msmobjective(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12],IPTRS[13],IPTRS[14],(int)*IPTRS[15]);
  }


}

/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/oedcalc.c

/*********************************************************************************************
 *
 * OEDCALC.C: Implementation of functions in oedcalc.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 *********************************************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"


 /*********************************************************************************************
 *
 * CALCU
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput) 
{

static double *Uobs;
int baseX, baseEX, baseU, baseU2, baseRD, bcounter, bcounttemp;
int ii, jj, kk, mm;

Uobs = mxCalloc(ninput*(CC-1),sizeof(double));

/* initialize utilities to zero */
for(ii=0; ii<ninput*(CC-1); ii++) {
	Uobs[ii]=0;
}
for(ii=0; ii<minput*ninput*(CC-1); ii++) {
	U[ii]=0;
}

for(ii=0; ii<ninput; ii++) {
	baseU = ii*(CC-1);
	baseX = ii*KK;
	bcounter = 0;

	/* single goods */
	for(jj=0; jj<GG; jj++) {
		baseEX = (KK+DD)*jj;

		for(kk=0; kk<KK; kk++) {
			if(excl[baseEX+kk]==0) {
				Uobs[baseU+jj] += b[bcounter] * X[baseX+kk];
				bcounter++;
			}
		}

		/* add unobservables */
		if(DD>0){ for(mm=0; mm<minput; mm++) {
			bcounttemp = bcounter;
			baseU2 = mm*ninput*(CC-1) + baseU + jj;
			baseRD = mm*ninput*DD + ii*DD;
			U[baseU2] = Uobs[baseU + jj];
			for(kk=KK; kk<(KK+DD); kk++) {
				if(excl[baseEX+kk]==0) {
					U[baseU2] += b[bcounttemp] * RD[baseRD+kk-KK];
					bcounttemp++;
				}
			}
		}
		bcounter = bcounttemp;
		}
		else {
			U[baseU+jj] = Uobs[baseU+jj];
		}
		
	}

	/* combinations */
	for(jj=GG; jj<CC-1; jj++) {
		
		/* add in utilities of single goods */
		for(kk=0; kk<GG; kk++) {

			/* check if good kk is included in choice jj+1 */
			if(CM[GG*(jj+1)+kk]==1) {
				
				/* loop over random draws and add U of good kk to each */
				if(DD>0){ for(mm=0; mm<minput; mm++){
					U[mm*ninput*(CC-1)+baseU+jj] += U[mm*ninput*(CC-1)+baseU+kk];
				}
				}
				else {
					U[baseU+jj] += U[baseU+kk];
				}
			}
		}

		/* add combination-specific utilities (observables) */
		baseEX = (KK+DD)*jj;
		for(kk=0; kk<KK; kk++) {
			if (excl[baseEX+kk]==0) {
				Uobs[baseU+jj] += b[bcounter] * X[baseX+kk];
				bcounter++;
			}
		}

		/* add combination-specific utilities (unobservables) */
		if(DD>0){ for(mm=0; mm<minput; mm++) {
			bcounttemp = bcounter;
			baseU2 = mm*ninput*(CC-1) + baseU + jj;
			baseRD = mm*ninput*DD + ii*DD;
			U[baseU2] += Uobs[baseU+jj];
			for(kk=KK; kk<(KK+DD); kk++) {
				if (excl[baseEX+kk]==0) {
					U[baseU2] += b[bcounttemp] * RD[baseRD+kk-KK];
					bcounttemp++;
				}
			}
		}
		bcounter = bcounttemp;
		}
		else {
			U[baseU+jj] += Uobs[baseU+jj];
		}
		
	}
}

mxFree(Uobs);

}


 /*********************************************************************************************
 *
 * CALCUSINGLE:
 *
 *********************************************************************************************/
   
void calcusingle(double *U, double *b, double *excl, double *data, double *CM) 
{

double *X, *RD;

X = data;
RD = &data[KK];

calcu(U, b, excl, X, RD, CM, 1, 1);

}


 /*********************************************************************************************
 *
 * CALCNONLIN
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM)
{
double pi, pihat, dpi, tau, gamhat;
int ii, jj;

/* coeff if necessary */
if(coeff!=NULL) {
    pihat = b[PP-1];
    pi = exp(pihat)/(1+exp(pihat));
    calccoeff(coeff,pi);
}

/* gam and tau */
gamhat = b[PP-2];
*gam = exp(gamhat)/(1+exp(gamhat));
tau = b[PP-3];

/* uadd */
for(ii=1;ii<CC;ii++){
    uadd[ii-1]=0;
    for(jj=0;jj<GG;jj++){
        uadd[ii-1]+=tau*CM[GG*ii+jj];
    }
}

/* derivative terms if necessary */
if(dcoeff!=NULL & dgam!=NULL){
    dpi = pi/(1+exp(pihat));
    calcdcoeff(dcoeff,pi,dpi);
    *dgam = *gam*(1-*gam);
}

}


 /*********************************************************************************************
 *
 * CALCCOEFF
 *	
 *********************************************************************************************/

void calccoeff(double *coeff, double pi)

{

coeff[0] = pow((1-pi),4);
coeff[1] = pow((1-pi),3) * pi * 4;
coeff[2] = pow((1-pi),2) * pow(pi,2) * 6;
coeff[3] = (1-pi) * pow(pi,3) * 4;
coeff[4] = pow(pi,4);

}



 /*********************************************************************************************
 *
 * CALCDCOEFF
 *	
 *********************************************************************************************/

void calcdcoeff(double *dcoeff, double pi, double dpi)
{

int ii;

dcoeff[0] = -4 * pow(1-pi,3);
dcoeff[1] = 4 * pow(1-pi,3) - 12 * pi * pow(1-pi,2);
dcoeff[2] = 12 * pi * pow(1-pi,2) - 12 * (1-pi) * pow(pi,2);
dcoeff[3] = -4 * pow(pi,3) + 12 * (1-pi) * pow(pi,2);
dcoeff[4] = 4 * pow(pi,3);

/* account for dpi/dpihat */
for(ii=0; ii<5; ii++) { dcoeff[ii] *= dpi; } 

}


 /*********************************************************************************************
 *
 * FINDCONSTANTS
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X)
{

int ii, jj, count;

count=-1;
for(ii=0;ii<GG;ii++) {
    for(jj=0;jj<KK;jj++){
        count+=1-(int)excl[ii*(KK+DD)+jj];
    }

    if(count>=0){constants[ii]=count;}
	else{constants[ii]=0;}
    
	for(jj=KK;jj<KK+DD;jj++){
        count+=1-(int)excl[ii*(KK+DD)+jj];
    }
}

/* test to make sure constants are in the right place*/
for(ii=0;ii<NN;ii++){
    if(X[ii*KK+KK-1]!=1){
        mexErrMsgTxt("Error finding constant terms.");
    }
}

}


 /*********************************************************************************************
 *
 * EXPAND
 *	
 *********************************************************************************************/

void expand(double *b, double *bc, double *T, double *A)

{

int ii, jj;

for(ii=0; ii<PP; ii++) {
    b[ii]=0;  
    for(jj=0; jj<ZZ; jj++) {
        b[ii] = b[ii] + bc[jj]*T[PP*jj+ii];
    }
	b[ii]+=A[ii];
}

}



 /*********************************************************************************************
 *
 * CALCNONLINSM
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM)

{
double *coeff=NULL;
double *dcoeff=NULL;
double *dgam=NULL;

calcnonlin(coeff,dcoeff,gam,dgam,uadd,b,CM);


}









program/c files/source/oedcalcbig.c

/**********************************************************************
 *
 * OEDCALCBIG.C: Implementation of functions in oedcalcbig.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ***********************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcbig.h"

/***********************************************************************************************
 *
 * P1ALL7: 
 *
 *********************************************************************************************/

void p1all7(double *P7all, int c1, double *P1, double *Bcons, double *Bex, double *coeff)

{

double Prun[CC], Prunnew[CC], Pterm[5*CC];
int ii,jj,day,newii;

for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<5*CC;ii++)	{Pterm[ii]=0;}

/* day 0 */
Prun[c1]=P1[c1];
Pterm[c1]=Prun[c1];

/* days 1-4 */
/* loops are for starting at ii, choosing jj, and ending up at newii */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){
			newii = Bex[CC*ii+jj];
			Prunnew[newii] += Prun[ii]*P1[jj];
        }
    }
	}

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
    for(ii=0; ii<CC; ii++) {
		Pterm[CC*day+ii] = Prun[ii];
	}
}

for(ii=0; ii<CC; ii++) {P7all[ii]=0;}

for(day=0;day<5;day++){
	for (ii=0; ii<CC; ii++) {
		P7all[ii] += coeff[day] * Pterm[CC*day+ii];
	}
}
}
 


/***********************************************************************************************
 *
 * PDP1ALL7: 
 *
 *********************************************************************************************/

void pdp1all7(double *P7all, double *dP7all, int c1, double *P1, double *dP1, double *Bcons, 
                double *Bex, double *coeff, double *dcoeff)

{

double Prun[CC], Prunnew[CC], dPrun[CC*PP], dPrunnew[CC*PP], Pterm[5*CC], dPterm[5*CC*PP];
int ii,jj,rr,day,newii;

for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<CC*PP;ii++)	{dPrun[ii]=0;}
for (ii=0;ii<5*CC;ii++)	{Pterm[ii]=0;}
for (ii=0;ii<5*PP*CC;ii++){dPterm[ii]=0;}

/* day 0 */
Prun[c1]=P1[c1];
for (ii=0; ii<PP-1; ii++){
	dPrun[c1*PP+ii] = dP1[c1*PP+ii];
}
Pterm[c1]=Prun[c1];
for (ii=0; ii<PP-1; ii++){
	dPterm[c1*PP+ii] = dPrun[c1*PP+ii];
}

/* days 1-4 */
/* loops are for starting at ii, choosing jj, and ending up at newii */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}
	for(ii=0;ii<CC*PP;ii++){dPrunnew[ii]=0;}

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){
			newii = Bex[CC*ii+jj];
			Prunnew[newii] += Prun[ii]*P1[jj];
			for(rr=0; rr<PP-1; rr++) {
				dPrunnew[newii*PP+rr] += dPrun[ii*PP+rr]*P1[jj] + Prun[ii]*dP1[jj*PP+rr];
			} 
        }
    }
	}

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
	for(ii=0;ii<CC*PP;ii++){dPrun[ii]=dPrunnew[ii];}
    for(ii=0; ii<CC; ii++) {
		Pterm[CC*day+ii] = Prun[ii];
		for(jj=0;jj<(PP-1);jj++){dPterm[CC*PP*day+PP*ii+jj] = dPrun[ii*PP+jj];}
	}
}

for(ii=0; ii<CC; ii++) {P7all[ii]=0;}
for(ii=0; ii<PP*CC; ii++) {dP7all[ii]=0;}

for(day=0;day<5;day++){

	for (ii=0; ii<CC; ii++) {
		P7all[ii] += coeff[day] * Pterm[CC*day+ii];
		for (jj=0; jj<PP-1; jj++) {
			dP7all[PP*ii+jj] += coeff[day] * dPterm[CC*PP*day+PP*ii+jj];
		}
		dP7all[PP*ii+(PP-1)] += dcoeff[day] * Pterm[CC*day+ii];
	}
}
}


/***********************************************************************************************
 *
 * CALCP7BIG: 
 *
 *********************************************************************************************/



/*void calcp7big(double *P7big, double *b, double *excl, double *Y1, double *Y7, double *X,
		double *RD, double *weights, double *CM,double *Cincl, double *Bcons,
		double *Mcons, double *Mincl, double *Bex, int m)

{

double P1[CC], coeff[5], P7all[CC] ;
double *U;
double pihat, pi, factor;
int c7, countcc, uindex;
int ii, jj, kk;

/* allocate U */
/*U = mxCalloc(m*NN*(CC-1),sizeof(double));

/* calculate U */
/*calcu(U,b,excl,X,RD,CM,m);

/* break out parameters */
/*pihat = b[PP-1];
pi = exp(pihat)/(1+exp(pihat));
calccoeff(coeff,pi);

/* initialize P7big */
/*for (ii=0; ii<NN*CCW; ii++) {P7big[ii]=0;}

/* main evaluation routine */
/*for(ii=0; ii<NN; ii++) {

	for(jj=0; jj<m; jj++) {	
		countcc = 0;
		uindex = jj*NN*(CC-1) + ii*(CC-1);
		calcp1(P1,&U[uindex]);
		for(kk=0; kk<CC; kk++) {
			/* check that this value of kk is actually included in some choice */
			/*if(Cincl[countcc]==kk) {
				p1all7(P7all,kk,P1,Bcons,Mcons,Mincl,Bex,coeff);
			}
			/* go through and write only elements of dP7all that are in Cincl table */
			/*while(Cincl[countcc]==kk) {
				c7 = Cincl[CCW+countcc];
				P7big[ii*CCW+countcc] += P7all[c7] * weights[jj*NN+ii];
				countcc++;
			}
		}

	}
}

factor = 1/(double)m;
for(ii=0; ii<NN*CCW; ii++) {P7big[ii] *= factor;}
	
}


/***********************************************************************************************
 *
 * CALCPDP7BIG: 
 *
 *********************************************************************************************/

/*void calcpdp7big(double *P7big, double *dP7big, double *b, double *excl, double *Y1, 
						double *Y7, double *X, double *RD, double *weights, double *CM, double *Cincl,
						double *Bcons, double *Mcons, double *Mincl, double *Bex, int m)

{

double P1[CC], dP1[PP*CC], coeff[5], dcoeff[5], P7all[CC], dP7all[PP*CC];
double pihat, pi, dpi, factor;
double *U;
int c7, countcc, uindex, xindex, rdindex;
int ii, jj, kk, mm;

/* allocate U */
/*U = mxCalloc(m*NN*(CC-1),sizeof(double));

/* calculate U */
/*calcu(U,b,excl,X,RD,CM,m);

/* break out parameters */
/*pihat = b[PP-1];
pi = exp(pihat)/(1+exp(pihat));
dpi = pi/(1+exp(pihat));
calccoeff(coeff,pi);
calcdcoeff(dcoeff,pi,dpi);

/* initialize dP7big and P7big */
/*for (ii=0; ii<NN*CCW*PP; ii++) {dP7big[ii]=0;}
for (ii=0; ii<NN*CCW; ii++) {P7big[ii]=0;}

/* main evaluation routine */
/*for(ii=0; ii<NN; ii++) {

	for(jj=0; jj<m; jj++) {	
		countcc = 0;
		uindex = jj*NN*(CC-1) + ii*(CC-1);
		xindex = ii*KK;
		rdindex = jj*NN*DD + ii*DD;
		calcp1(P1,&U[uindex]);

		calcdp1(dP1,P1,b,excl,&X[xindex],&RD[rdindex],CM);
		for(kk=0; kk<CC; kk++) {
			/* check that this value of kk is actually included in some choice */
			/*if(Cincl[countcc]==kk) {
				pdp1all7(P7all,dP7all,kk,P1,dP1,Bcons,Mcons,Mincl,Bex,coeff,dcoeff);
			}
			/* go through and write only elements of P7all and dP7all that are in Cincl table */
			/*while(Cincl[countcc]==kk) {
				c7 = Cincl[CCW+countcc];
				P7big[ii*CCW+countcc] += P7all[c7] * weights[jj*NN+ii];
				for(mm=0; mm<PP; mm++) {dP7big[mm*NN*CCW+ii*CCW+countcc] += dP7all[c7*PP + mm]*weights[jj*NN+ii];}
				countcc++;
			}
		}

	}
}

factor = 1/(double)m;
for(ii=0; ii<NN*CCW*PP; ii++) { dP7big[ii] *= factor; }
for(ii=0; ii<NN*CCW; ii++) { P7big[ii] *= factor; }
	
}

*/








program/c files/source/oedcalcprob.c

/*********************************************************************************************
 *
 * OEDCALCPROB.C: Implementation of functions in oedcalcprob.h.
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 *********************************************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"


 /*********************************************************************************************
 *
 * CALCP1ALL:
 *
 *********************************************************************************************/

void calcp1all(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				  double *uadd, int *constants, double gam, double dgam, int m, int consindex)
{

int uindex, xindex, rdindex;
int jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP1==NULL ? 0:1;

uindex = consindex*(CC-1);
xindex = consindex*KK;
rdindex = consindex*DD;

for(jj=0; jj<m; jj++) {	
    if(calcderiv==1){
        calc1tg(&P1[jj*CC],&dP1[jj*CC*PP],&U[uindex+jj*NN*(CC-1)],b,excl,
            &X[xindex],&RD[rdindex+jj*NN*DD],CM,uadd,constants,gam,dgam);
    }else{
        calc1tg(&P1[jj*CC],NULL,&U[uindex+jj*NN*(CC-1)],b,excl,
            &X[xindex],&RD[rdindex+jj*NN*DD],CM,uadd,constants,gam,dgam);
    }
}
}


/*********************************************************************************************
 *
 * CALCP7ALL:
 *
 *********************************************************************************************/

void calcp7all(double *P7, double *dP7, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *coeff, double *dcoeff, double *Y1, double *Y7, 
                   double *uadd, int *constants, double gam, double dgam, int m, int consindex)
{

double P1[CC], dP1[PP*CC];
int c1, c7, uindex, xindex, rdindex;
int jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP7==NULL ? 0:1;

c1 = (int)Y1[consindex];
c7= (int)Y7[consindex];
uindex = consindex*(CC-1);
xindex = consindex*KK;
rdindex = consindex*DD;

for(jj=0; jj<m; jj++) {	
    if(calcderiv==1){
        calc1tg(P1,dP1,&U[uindex+jj*NN*(CC-1)],b,excl,&X[xindex],&RD[rdindex+jj*NN*DD],
            CM,uadd,constants,gam,dgam);
        calcpdp7(&P7[jj],&dP7[jj*PP],c1,c7,P1,dP1,Bcons,Bex,coeff,dcoeff);
    } else {
        calc1tg(P1,NULL,&U[uindex+jj*NN*(CC-1)],b,excl,&X[xindex],&RD[rdindex+jj*NN*DD],
            CM,uadd,constants,gam,dgam);
        calcpdp7(&P7[jj],NULL,c1,c7,P1,NULL,Bcons,Bex,coeff,dcoeff);
    }
}

}


/*********************************************************************************************
 *
 * CALC1TG: 
 *
 *********************************************************************************************/
   
void calc1tg(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, 
                double *CM, double *uadd, int *constants, double gam, double dgam) 
{

double Unews[CC-1], P1news[CC], dP1news[CC*PP];
int ii, jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP1==NULL ? 0:1;

 /* calculate Unews*/
for(ii=0;ii<CC-1;ii++){
    Unews[ii]=U[ii]+uadd[ii];
}

calcp1(P1,U);
calcp1(P1news,Unews);
if(calcderiv==1){
    calcdp1(dP1,P1,b,excl,X,RD,CM);
    calcdp1(dP1news,P1news,b,excl,X,RD,CM);
}

for(ii=0;ii<CC;ii++){
    if(calcderiv==1){
        /* derivatives w.r.t. linear parameters */
        for(jj=0; jj<PP-3; jj++) {dP1[ii*PP+jj] = (1-gam)*dP1[ii*PP+jj]+gam*dP1news[ii*PP+jj];}

        /* derivative w.r.t. tau */
        dP1[ii*PP+PP-3] = 0;
        for(jj=0; jj<GG; jj++){
            dP1[ii*PP+PP-3]+=gam*dP1news[ii*PP+constants[jj]];
        }
        
        /* derivative w.r.t. gam */
        dP1[ii*PP+PP-2] = dgam*(P1news[ii]-P1[ii]); 
    }
    P1[ii] = (1-gam)*P1[ii]+gam*P1news[ii];
}
}


/*********************************************************************************************
 *
 * CALCP1: 
 *
 *********************************************************************************************/
   
void calcp1(double *P1, double *U) 
{

register double Usum;
double eU[CC-1];
int ii;

Usum = 1;		/* starting val is utility for choice 0 */
        
/* calculate eU */
for(ii=0; ii<CC-1; ii++) {
	eU[ii] = exp(U[ii]);
	Usum += eU[ii];
}
                
/* calculate P1 */
P1[0]=1;
for(ii=1; ii<CC; ii++) {
	P1[ii]=eU[ii-1]/Usum;
	P1[0] -= P1[ii];
}

/* make sure there is no rounding error that makes P1[0] negative */
if(P1[0]<0){ P1[0]=0; }

}



/***********************************************************************************************
 *
 * CALCDP1: 
 *
 *********************************************************************************************/

void calcdp1(double *dP1, double *P1, double *b, double *excl, double *X, double *RD, 
                double *CM)
{

double sumP1[GG];
int base1, base2, bcounter, numnonlin;
int ii, jj, kk;

bcounter = 0;

/* calculate number of nonlinear parameters */
numnonlin=PMAX-(CC-1)*(KK+DD);

/* calculate sum of probabilities for each good */
for (ii=0; ii<GG; ii++) {
    sumP1[ii]=0;
    for (jj=0; jj<CC; jj++) {
        if (CM[GG*jj+ii]==1) {
            sumP1[ii] += P1[jj];
        }
    }
}


for (ii=0; ii<CC; ii++) {
	base1 = PP*ii;

	/* calculate derivatives: single good parameters */
	for (jj=0; jj<GG; jj++) {
		base2 = (KK+DD)*jj;
        if (CM[GG*ii+jj]==1) {
            for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
		            dP1[bcounter] = X[kk]*P1[ii]*(1-sumP1[jj]);
					bcounter++;
				}
            }
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
		            dP1[bcounter] = RD[kk-KK]*P1[ii]*(1-sumP1[jj]);
					bcounter++;
				}
            }
			}

        }
        else {
            for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
		             dP1[bcounter] = -X[kk]*P1[ii]*sumP1[jj];
					 bcounter++;
				}
            }
            if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
		             dP1[bcounter] = -RD[kk-KK]*P1[ii]*sumP1[jj];
					 bcounter++;
				}
            }
			}

        }
    }

	/* calculate derivatives: combinations */
	for (jj=GG+1; jj<CC;jj++) {
		base2 = (KK+DD)*(jj-1);
        if (jj==ii) {
			for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = X[kk]*P1[ii]*(1-P1[ii]);
					 bcounter++;
				}
			}
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = RD[kk-KK]*P1[ii]*(1-P1[ii]);
					 bcounter++;
				}
			}
			}

		}
		else {
			for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = -X[kk]*P1[ii]*P1[jj];
					 bcounter++;
				}
			}
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = -RD[kk-KK]*P1[ii]*P1[jj];
					 bcounter++;
				}
			}
			}
		}
    }

	bcounter+=numnonlin; /* increment for nonlinear parameters */

}

}


/***********************************************************************************************
 *
 * CALCPDP7:
 *
 *********************************************************************************************/


void calcpdp7(double *P7, double *dP7, int c1, int c7, double *P1, double *dP1, double *Bcons, 
					   double *Bex, double *coeff, double *dcoeff)

{

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP7==NULL ? 0:1;

double Prun[CC], Prunnew[CC], Pterm[5];
double dPrun[CC*PP], dPrunnew[CC*PP], dPterm[5*PP];
int ii,jj,tt,rr,day;

/* initialize Prun[] and Pterm[] */
for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<5;ii++)	{Pterm[ii]=0;}
Prun[c1]=P1[c1];
if(c1==c7) {
    Pterm[0]=Prun[c1];
}

/* initialize dPrun and dPterm if necessary */
if(calcderiv==1) {
	for (ii=0;ii<CC*PP;ii++)	{dPrun[ii]=0;}
	for (ii=0;ii<5*PP;ii++)	{dPterm[ii]=0;}
    for (ii=0; ii<PP-1; ii++){
        dPrun[c1*PP+ii] = dP1[c1*PP+ii];
    }
    if(c1==c7) {
        for (ii=0; ii<PP-1; ii++){
            dPterm[ii] = dPrun[c1*PP+ii];
        }
    }
}


/* days 1-4 */
/* loops are for probability of going from ii to jj via choice tt (for each day) */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}
    if(calcderiv==1){
        for(ii=0;ii<CC*PP;ii++){dPrunnew[ii]=0;}
    }

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){ if(Bcons[ii*CC+jj]==1 & Bcons[jj*CC+c7]==1){	
			for(tt=0;tt<CC;tt++){ if(Bex[ii*CC+tt]==jj){
						
				Prunnew[jj] += Prun[ii]*P1[tt];
                if(calcderiv==1){
                    for(rr=0; rr<PP-1; rr++) {
                        dPrunnew[jj*PP+rr] += dPrun[ii*PP+rr]*P1[tt] + Prun[ii]*dP1[tt*PP+rr];
                    }
                }

            }
            }
        }
		}
    }
    }

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
    Pterm[day] = Prun[c7];
    if(calcderiv==1){
        for(ii=0;ii<CC*PP;ii++){dPrun[ii]=dPrunnew[ii];}
        for(ii=0;ii<(PP-1);ii++){dPterm[day*PP+ii] = dPrun[c7*PP+ii];}
    }
}

*P7=0;
for(day=0;day<5;day++){
	*P7 += coeff[day] * Pterm[day];
}

if(calcderiv==1){
    for(ii=0; ii<PP; ii++) {dP7[ii]=0;}
    for(day=0;day<5;day++){
        for (ii=0; ii<PP-1; ii++) {
            dP7[ii] += coeff[day] * dPterm[day*PP + ii];
        }

        dP7[PP-1] += dcoeff[day] * Pterm[day];
    }
}

}


 /*********************************************************************************************
 *
 * CALCL
 *	
 *********************************************************************************************/

void calcL(double *Li, double *dLi, double *P7, double *dP7, double *weights, int m)

{

double P7sum, dP7sum[PP], Pavg, dPavg[PP], ctemp, cterm,  dctemp[PP], dcterm[PP];
int ii, jj;

/* decide whether we're supposed to calculate derivatives */
int calcderiv = (dLi==NULL | dP7==NULL) ? 0:1;

P7sum=0;
cterm=0; ctemp=0; P7sum=0;
if(calcderiv==1){
    for(ii=0;ii<PP;ii++){dP7sum[ii]=0; dPavg[ii]=0; dctemp[ii]=0; dcterm[ii]=0;}
}

if(DD>0) {
    /* scale by weights */
	for(ii=0; ii<m; ii++) {
		P7[ii] *= weights[ii];
	}

	/* sum P7 */
	for(ii=0;ii<m;ii++) {
		P7sum += P7[ii];
	}
	
	/* averages */
	Pavg = (1/(double)m)*P7sum;

    for (ii=0; ii<m; ii++){
		ctemp += pow(P7[ii]-Pavg,2);
	}

    if(calcderiv==1) {        
        /* scale by weights */
        for(ii=0; ii<m; ii++) {
            for(jj=0; jj<PP; jj++) {dP7[PP*ii+jj] *= weights[ii];}
        }

        /* sum P7 */
        for(ii=0;ii<m;ii++) {
            for (jj=0; jj<PP; jj++) {dP7sum[jj] += dP7[PP*ii+jj];}
        }

        /* averages */
        for (ii=0; ii<PP; ii++) {dPavg[ii] = (1/(double)m)*dP7sum[ii]; }
        
        for (ii=0; ii<m; ii++){
            for (jj=0; jj<PP; jj++) {dctemp[jj] += (P7[ii]-Pavg)*(dP7[PP*ii+jj]-dPavg[jj]);}
        }

        for (ii=0; ii<PP; ii++){
            dcterm[ii] = (pow(P7sum,2)*dctemp[ii] - ctemp*P7sum*dP7sum[ii])/pow(P7sum,4);
        }
    }

	cterm = .5*ctemp/pow(P7sum,2);
	*Li = log(Pavg) + cterm;
    
    if(calcderiv==1){
        for (ii=0; ii<PP; ii++) {
            dLi[ii] = dP7sum[ii]/P7sum + dcterm[ii];
        }
    }

}
else {
	*Li = log(P7[0]);
    
    if(calcderiv==1){
    	for (ii=0; ii<PP; ii++) {
        	dLi[ii] = dP7[ii]/P7[0];
        }
    }
}

}


 /***********************************************************************************************
 *
 * CALCP7: 
 *
 *********************************************************************************************/

void calcp7(double *P7, int c1, int c7, double *P1, double *Bcons, double *Bex, double *coeff)

{

double *dP7=NULL;
double *dP1=NULL;
double *dcoeff=NULL;

calcpdp7(P7, dP7, c1, c7, P1, dP1, Bcons, Bex, coeff, dcoeff);

}

 /*********************************************************************************************
 *
 * CALCP1ALLND:
 *
 *********************************************************************************************/

void calcp1allnd(double *P1, double *U, double *uadd, double gam, int minput, int consindex)
{

double *dP1=NULL;
double *b=NULL;
double *excl=NULL;
double *X=NULL;
double *RD=NULL;
double *CM=NULL;
int *constants=NULL;
double dgam=0;

calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,consindex);

}


 /*********************************************************************************************
 *
 * CALCP7ALLND:
 *
 *********************************************************************************************/

void calcp7allnd(double *P7, double *U, double *Bcons, double *Bex, double *coeff, double *Y1, 
                    double *Y7, double *uadd, double gam, int minput, int consindex)
{

double *dP7=NULL;
double *b=NULL;
double *excl=NULL;
double *X=NULL;
double *RD=NULL;
double *CM=NULL;
double *dcoeff=NULL;
int *constants=NULL;
double dgam=0;

calcp7all(P7,dP7,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,consindex);

}










program/c files/source/oedobjectives.c

/***************************************************************************
 *
 * OEDOBJECTIVES.C: Implementation of functions in oedobjectives.h.
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 ****************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"
/*#include "oedcalcbig.h"*/
#include "oedobjectives.h"


/***********************************************************************************************
 *
 * LIKELIHOOD: 
 *
 *********************************************************************************************/
void likelihood( double *L, double *dLc, double *bc, int minput, double *excl, double *Y1, 
				double *Y7, double *X, double *RD, double *CM, double *Bcons, double *Bex, 
                double *T, double *A, double *weights) 
{

double b[PP], dL[PP], dLi[PP], uadd[CC-1], coeff[5], dcoeff[5];
double *P, *dP, *P1, *dP1, *U, *obsweights;
double Li, gam, dgam;
int constants[GG],c1;
int ii, jj, kk;

/* decide whether we're using 7-day or 1-day data */
int sevenday = Y7==NULL ? 0:1;

/* decide whether we're supposed to calculate derivatives */
int calcderiv = dLc==NULL ? 0:1;

/* expand parameter vector */
expand(b,bc,T,A);

/* check for no unobservables case where m==0 */
if(minput==0) {minput=1;}

/* U, P7 must be allocated explicitly because m is variable */
U = mxCalloc(minput*NN*(CC-1),sizeof(double));
P = mxCalloc(minput,sizeof(double));
obsweights = mxCalloc(minput,sizeof(double));

/* initialize pointers for 1-day and deriv cases */
P1 = NULL;
dP1=NULL;
dP=NULL;
if(sevenday==0){
    P1 = mxCalloc(minput*CC,sizeof(double));
}
if(calcderiv==1){
    dP = mxCalloc(minput*PP,sizeof(double));
    if(sevenday==0){
        dP1 = mxCalloc(minput*CC*PP,sizeof(double));
    }
}

/* initialize L and dL */
*L=0;
for(ii=0; ii<PP; ii++) { dL[ii]=0; }

/* calculate U and parameters */
calcu(U,b,excl,X,RD,CM,minput,NN);
calcnonlin(coeff,dcoeff,&gam,&dgam,uadd,b,CM);
findconstants(constants,excl,X);

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {
    for(jj=0;jj<minput;jj++){
        P[jj]=0;
        obsweights[jj] = weights[NN*jj+ii];
    }
    
    if(sevenday==1) {
        calcp7all(P,dP,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,ii);
    } else {
        calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,ii);
        /* copy observed choice from P1 and dP1 into P and dP */
        c1=(int)Y1[ii];
        for(jj=0;jj<minput;jj++){
            P[jj]=P1[jj*CC+c1];
            if(calcderiv==1){
                for(kk=0;kk<PP;kk++){
                    dP[jj*PP+kk]=dP1[jj*CC*PP+c1*PP+kk];
                }
            }       
        }
    }
    
    /* calculate Li and dLi */
    if(calcderiv==1){
    	calcL(&Li,dLi,P,dP,obsweights,minput);
    } else {
    	calcL(&Li,NULL,P,NULL,obsweights,minput);
    }
    
    /* add to total */
	*L -= Li;    
    if(calcderiv==1){
    	for (jj=0; jj<PP; jj++) {
        	dL[jj] -= dLi[jj];
        }
    }
}

/* map dL back to dLc */
if(calcderiv==1){
    for (ii=0; ii<ZZ; ii++) {
        dLc[ii]=0;
        for (jj=0; jj<PP; jj++) {
            dLc[ii] += T[PP*ii+jj]*dL[jj];
        }
    }
}

}





/*********************************************************************************************
 *
 * MSMOBJECTIVE: 
 *
 **********************************************************************************************/

/*void msmobjective(double *Gn, double *dGnc, double *bc, double *excl, double *Z, double *Y1, 
		double *Y7, double *Cdum, double *X, double *RD, double *weights, double *T, 
		double *A, double *CM, double *Cincl, double *Bcons, double *Mcons, 
		double *Mincl, double *Bex, int m)
{

static double P7big[NN*CCW], dP7big[PP*NN*CCW];
double M[PP], dM[PP*PP], dGn[PP], b[PP];
int ii, jj, kk;*/

/* expand parameter vector */
/*expand(b,bc,T,A);*/

/* call function to generate vectors of probabilities and derivatives */

/*calcpdp7big(P7big,dP7big,b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);

*Gn = 0;

for (ii=0; ii<PP; ii++) { */

	/* calculate M and Gn */
/*	M[ii]=0; 
	for (jj=0; jj<NN*CCW; jj++) {
		M[ii]+=(Cdum[jj]-P7big[jj])*Z[NN*CCW*ii+jj];
	}
	/*M[ii] /= (double)NN;*/
/*	*Gn += pow(M[ii],2);
	
	/* calculate dM */
/*	for (jj=0; jj<PP; jj++) {
		dM[ii*PP+jj]=0;
		for (kk=0; kk<NN*CCW; kk++) {
			dM[ii*PP+jj] += -dP7big[NN*CCW*jj+kk]*Z[NN*CCW*ii+kk];
		}
		/*dM[ii*PP+jj] /= (double)NN;*/
/*	}
}

/* calculate dGn */
/*for (ii=0; ii<PP; ii++) {
	dGn[ii] = 0;
	for (jj=0; jj<PP; jj++) {
		dGn[ii] += 2*M[jj]*dM[jj*PP+ii];
	}
}

/* map dGn back to dGnc */
/*for (ii=0; ii<ZZ; ii++) {
	dGnc[ii]=0;
	for (jj=0; jj<PP; jj++) {
		dGnc[ii] += T[PP*ii+jj]*dGn[jj];
	}
}	

}


/*********************************************************************************************
 *
 * MSMOBJECTIVEND: 
 *
 ************************************************************************************************/

/*void msmobjectivend(double *Gn, double *bc, double *excl, double *Z, double *Y1, double *Y7, 
		double *Cdum, double *X, double *RD, double *weights, double *T, double *A, 
		double *CM, double *Cincl, double *Bcons, double *Mcons, double *Mincl,double *Bex, int m)

{

double P7big[NN*CCW], M[PP], b[PP];
int ii, jj;

/* expand parameter vector */
/*expand(b,bc,T,A);

calcp7big(P7big,b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);

*Gn = 0;
for (ii=0; ii<PP; ii++) { 

	/* calculate M and Gn */
/*	M[ii]=0; 
	for (jj=0; jj<NN*CCW; jj++) {
		M[ii]+=(Cdum[jj]-P7big[jj])*Z[NN*CCW*ii+jj];
	}
	/*M[ii] /= (double)NN;*/
/*	*Gn += pow(M[ii],2);
}

}
*/








program/c files/source/oedtools.c

/***************************************************************************
 *
 * OEDTOOLS.C: Implementation of functions in oedtools.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"
#include "oedtools.h"
#include "randomlib.h"


/**********************************************************************************
 *
 * PROBABILITIES7: 
 *
 ***********************************************************************************/
 
void probabilities7(double *P, double *X, double *Y1, double *Y7, double *RD, double *b, double *excl, 
				 double *CM, double *Bcons, double *Bex, int minput, int ninput)

{
double *P7, *U, gam, uadd[CC-1], coeff[5];
int ii, jj;

U = mxCalloc(minput*ninput*(CC-1),sizeof(double));
P7 = mxCalloc(minput,sizeof(double));

calcnonlin(coeff,NULL,&gam,NULL,uadd,b,CM);
calcu(U,b,excl,X,RD,CM,minput,ninput);

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {
	for(jj=0;jj<minput;jj++){P7[jj]=0;}
    calcp7allnd(P7,U,Bcons,Bex,coeff,Y1,Y7,uadd,gam,minput,ii);
	for(jj=0;jj<minput;jj++){P[ninput*jj+ii] = P7[jj];}
}
}


/**********************************************************************************
 *
 * PROBABILITIES1:
 *
 ***********************************************************************************/
 
void probabilities1(double *P1, double *X, double *RD, double *b, double *excl, double *CM, int minput, int ninput)
{

double *U, gam, uadd[CC-1];
int ii;

U = mxCalloc(minput*ninput*(CC-1),sizeof(double));
calcu(U,b,excl,X,RD,CM,minput,ninput);
calcnonlinsm(&gam,uadd,b,CM);
for (ii=0; ii<ninput*minput*CC; ii++) {P1[ii]=0;}

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {
    calcp1allnd(&P1[ii*minput*CC],U,uadd,gam,minput,ii);
}
}


/**********************************************************************
 *
 * CROSSDERIV: 
 *
 ***********************************************************************/

void crossderiv(double *CD, double *b, double *excl, int minput, int ninput, 
				double *X, double *RD, double *CM, double *mweights) 
{

double *P1, *P1news, P0, P0n, PA, PAn, PB, PBn, PAB, PABn, *U, weight;
double gam, uadd[CC-1];
int pindex;
int ii, jj, kk, rr, ss;

/* decide whether we're supposed to calculate the derivative */
int useweights = mweights==NULL ? 0:1;

P1 = mxCalloc(minput*CC,sizeof(double));
P1news = mxCalloc(minput*CC,sizeof(double));
U = mxCalloc(minput*ninput*(CC-1),sizeof(double));

calcnonlinsm(&gam,uadd,b,CM);
calcu(U,b,excl,X,RD,CM,minput,ninput);

/* initialize CD */
for(ii=0; ii<ninput*GG*GG; ii++) {
	CD[ii]=0;
}

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {

    /* calculate P1 (no-news day) as case gam==0 */
    calcp1allnd(P1,U,uadd,0,minput,ii);
    
    /* calculate P1news as case gam==1 */
    calcp1allnd(P1news,U,uadd,1,minput,ii);
    
	for(jj=0; jj<minput; jj++) {

        if(useweights==1) weight = mweights[ninput*jj+ii];
        pindex = CC*jj;
		
		/* loop over pairs of goods */
		for(kk=0; kk<GG; kk++) {
			for(rr=0; rr<GG; rr++) {
				P0=0; PA=0; PB=0; PAB=0;
                P0n=0; PAn=0; PBn=0; PABn=0;
				/* define relevant probabilities */
				for(ss=0; ss<CC; ss++) {
					if((CM[GG*ss+kk]==0) & (CM[GG*ss+rr]==0)){ 
                        P0 += P1[pindex+ss];
                        P0n += P1news[pindex+ss]; 
                    }
					if((CM[GG*ss+kk]==1) & (CM[GG*ss+rr]==0)) {
                        PA += P1[pindex+ss];
                        PAn += P1news[pindex+ss];
                    }
					if((CM[GG*ss+kk]==0) & (CM[GG*ss+rr]==1)) {
                        PB += P1[pindex+ss];
                        PBn += P1news[pindex+ss];
                    }
					if((CM[GG*ss+kk]==1) & (CM[GG*ss+rr]==1)) {
                        PAB += P1[pindex+ss];
                        PABn += P1news[pindex+ss];
                    }
				}
                
				if(useweights==1) {
                    CD[ii*GG*GG+kk*GG+rr] += 
                        weight*((1-gam)*(PAB*P0 - PA*PB)+gam*(PABn*P0n - PAn*PBn));
                } else {
            		CD[ii*GG*GG+kk*GG+rr] += (1-gam)*(PAB*P0 - PA*PB)+gam*(PABn*P0n - PAn*PBn);
                }
			}
		}
	}
	for (jj=0; jj<GG*GG; jj++) {CD[ii*GG*GG+jj] /= (double)minput;}
}

}


/***********************************************************************************************
 *
 * DELTAMAT: 
 *
 *********************************************************************************************/
 
void deltamat(double *DM, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7)
{

/*double G[NN*PP];*/
double *G;
int ii, jj, kk;

G = mxCalloc(NN*PP,sizeof(double));

gradients(G,b,excl,minput,X,RD,CM,Bcons,Bex,weights,Y1,Y7);
                   
/* initialize DM */
for(ii=0; ii<PP*PP; ii++){DM[ii]=0;}

/* calculate outer product */
for(ii=0; ii<NN; ii++) {
	for (jj=0; jj<PP; jj++) {
		for (kk=0; kk<PP; kk++) {
			DM[PP*jj+kk] += G[ii*PP+jj]*G[ii*PP+kk];
		}
	}
}

}



/**********************************************************************
 *
 * GRADIENTS:
 *
 ***********************************************************************/
 
void gradients( double *G, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7)
{

double coeff[5], dcoeff[5], uadd[CC-1];
double *P, *dP, *P1, *dP1, *U, *obsweights;
double Li, gam, dgam;
int c1, constants[GG];
int ii, jj, kk;

/* decide whether we're using 7-day or 1-day data */
int sevenday = Y7==NULL ? 0:1;

P = mxCalloc(minput,sizeof(double));
dP = mxCalloc(minput*PP,sizeof(double));
U = mxCalloc(minput*NN*(CC-1),sizeof(double));
obsweights = mxCalloc(minput,sizeof(double));

if(sevenday==0){
    P1 = mxCalloc(minput*CC,sizeof(double));
    dP1 = mxCalloc(minput*CC*PP,sizeof(double));
}

calcu(U,b,excl,X,RD,CM,minput,NN);
calcnonlin(coeff,dcoeff,&gam,&dgam,uadd,b,CM);
findconstants(constants,excl,X);

/* initialize G */
for(ii=0; ii<NN*PP; ii++){G[ii]=0;}

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {
	for(jj=0;jj<minput;jj++){
        P[jj]=0;
        obsweights[jj] = weights[NN*jj+ii];
    }
    if(sevenday==1) {
        calcp7all(P,dP,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,ii);
    } else {
        calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,ii);
        /* copy observed choice from P1 and dP1 into P and dP */
        c1=(int)Y1[ii];
        for(jj=0;jj<minput;jj++){
            P[jj]=P1[jj*CC+c1];
            for(kk=0;kk<PP;kk++){
                dP[jj*PP+kk]=dP1[jj*CC*PP+c1*PP+kk];
            }
        }
    }
	calcL(&Li,&G[ii*PP],P,dP,obsweights,minput);
}

}



/*********************************************************************************************
 *
 * ISDRAWS: 
 *
 ************************************************************************************************/

void isdraws( double *P0, double *RD, double *b, double *excl, int m, double *Y1, 
				double *Y7, double *X, double *CM, double *Bcons, double *Bex, int IJseed, int KLseed) 
{

double P1[CC], coeff[5], data[KK+DD], U[CC-1], uadd[CC-1];
double P7, udraw, gam, *c1, *c7;
char errstring[400];
int accept, counter;
int ii, jj, tt;	

calcnonlin(coeff,NULL,&gam,NULL,uadd,b,CM);

/* initialize RD generator */
RandomInitialize(IJseed,KLseed);

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {

    for(jj=0; jj<m; jj++) {
		accept=0; counter=0; /* counter is just for testing */
		c1 = &Y1[ii];
		c7 = &Y7[ii];
		for(tt=0;tt<KK;tt++){data[tt]=X[KK*ii+tt];}
        
		while(accept==0){
			for(tt=0;tt<DD;tt++){
				data[KK+tt] = RandomGaussian(0,1);
			}

			calcusingle(U, b, excl, data, CM);
			calcp7allnd(&P7,U,Bcons,Bex,coeff,c1,c7,uadd,gam,1,0);

			udraw = RandomUniform();
			if(udraw<=P7) {
				accept=1;
				for(tt=0;tt<DD;tt++){RD[NN*DD*jj+DD*ii+tt]=data[KK+tt];}
				P0[NN*jj+ii]=P7;
			} else {
				counter++;
			}
			if(counter==100000 & jj==0){
                sprintf(errstring,"Importance sampling failed to find draw--probability of observed choice close to 0 (i=%d).",ii);
                counter=0;
                mexErrMsgTxt(errstring);
			}
		}	
	}
}
}














program/c files/source/probabilities1.c

/**********************************************************************************
 *
 * PROBABILITIES1: Generate one-day probabilities for each consumer at each
 *					simulation draw for each choice.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = probabilities1(X,RD,b,excl,CM,m)
 *
 * compiler command: 
 *	mex probabilities1.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	m			scalar		#(0,inf)		number of simulation draws
 *  ninput      scalar      #(0,inf)        number of observations
 *
 * OUTPUTS:
 *	P			m*CC x NN	(0,1)			Simulated probabilities of each (one-day) choice
 *											for each draw
 *
 ***********************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,nn,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[5]);
  nn = *mxGetPr(prhs[6]);
  
  /* handle the case of DD==0 */
  rdval = max(nn*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = KK;			ngood[0] = nn;
  mgood[1] = rdval;			ngood[1] = mm;
  mgood[2] = PP;			ngood[2] = 1;
  mgood[3] = PMAX;			ngood[3] = 1;
  mgood[4] = GG;			ngood[4] = CC;
  mgood[5] = 1;				ngood[5] = 1;
  mgood[6] = 1;             ngood[6] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = -9999;		max[1] = 9999;		integer[1] = 0;
  min[2] = -9999;		max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = 1;			integer[3] = 1;
  min[4] = 0;			max[4] = 1;			integer[4] = 1;
  min[5] = 0;			max[5] = 9999;		integer[5] = 1;
  min[6] = 0;           max[6] = 99999;     integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = mm*CC;			nout[0] = nn;

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	probabilities1(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],(int)*IPTRS[5],(int)*IPTRS[6]);

}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/probabilities7.c

/***************************************************************************************************
 *
 * PROBABILITIES7: Generate vector of probabilities of observed one / seven-day
 *					choice for each consumer and simulation draw.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = probabilities7(X,Y1,Y7,RD,b,excl,CM,Bcons,Mcons,Mincl,Bex,m,ninput)
 *
 * compiler command: 
 *	mex probabilities7.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	Y1			ninput			#(0,CC-1)		one-day choices
 *	Y7			ninput			#(0,CC-1)		seven-day choices
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC			#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC			#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *
 * OUTPUTS:
 *	P			ninput x m		(0,1)			Simulated probabilities of selected (seven-day) choice
 *												at each simulation draw
 *
 *****************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm, ninput, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];

  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[9]);
  ninput = *mxGetPr(prhs[10]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = KK;				ngood[0] = ninput;
  mgood[1] = ninput;			ngood[1] = 1;
  mgood[2] = ninput;			ngood[2] = 1;
  mgood[3] = rdval; 			ngood[3] = mm;
  mgood[4] = PP;				ngood[4] = 1;
  mgood[5] = PMAX;				ngood[5] = 1;
  mgood[6] = GG;				ngood[6] = CC;
  mgood[7] = CC;				ngood[7] = CC;
  mgood[8] = CC;				ngood[8] = CC;
  mgood[9] = 1;					ngood[9] = 1;
  mgood[10] = 1;				ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = CC-1;		integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = 0;			max[9] = 9999;		integer[9] = 1;
  min[10] = 0;			max[10] = 9999;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = ninput;			nout[0] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	probabilities7(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],(int)*IPTRS[9],(int)*IPTRS[10]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/c files/source/randomlibold.c

#define FALSE 0
#define TRUE 1

/*
   This Random Number Generator is based on the algorithm in a FORTRAN
   version published by George Marsaglia and Arif Zaman, Florida State
   University; ref.: see original comments below.
   At the fhw (Fachhochschule Wiesbaden, W.Germany), Dept. of Computer
   Science, we have written sources in further languages (C, Modula-2
   Turbo-Pascal(3.0, 5.0), Basic and Ada) to get exactly the same test
   results compared with the original FORTRAN version.
   April 1989
   Karl-L. Noell <NOELL@DWIFH1.BITNET>
      and  Helmut  Weber <WEBER@DWIFH1.BITNET>

   This random number generator originally appeared in "Toward a Universal
   Random Number Generator" by George Marsaglia and Arif Zaman.
   Florida State University Report: FSU-SCRI-87-50 (1987)
   It was later modified by F. James and published in "A Review of Pseudo-
   random Number Generators"
   THIS IS THE BEST KNOWN RANDOM NUMBER GENERATOR AVAILABLE.
   (However, a newly discovered technique can yield
   a period of 10^600. But that is still in the development stage.)
   It passes ALL of the tests for random number generators and has a period
   of 2^144, is completely portable (gives bit identical results on all
   machines with at least 24-bit mantissas in the floating point
   representation).
   The algorithm is a combination of a Fibonacci sequence (with lags of 97
   and 33, and operation "subtraction plus one, modulo one") and an
   "arithmetic sequence" (using subtraction).

   Use IJ = 1802 & KL = 9373 to test the random number generator. The
   subroutine RANMAR should be used to generate 20000 random numbers.
   Then display the next six random numbers generated multiplied by 4096*4096
   If the random number generator is working properly, the random numbers
   should be:
           6533892.0  14220222.0  7275067.0
           6172232.0  8354498.0   10633180.0
*/

/* Globals */
double u[97],c,cd,cm;
int i97,j97;
int test = FALSE;

/*
   This is the initialization routine for the random number generator.
   NOTE: The seed variables can have values between:    0 <= IJ <= 31328
                                                        0 <= KL <= 30081
   The random number sequences created by these two seeds are of sufficient
   length to complete an entire calculation with. For example, if sveral
   different groups are working on different parts of the same calculation,
   each group could be assigned its own IJ seed. This would leave each group
   with 30000 choices for the second seed. That is to say, this random
   number generator can create 900 million different subsequences -- with
   each subsequence having a length of approximately 10^30.
*/
void RandomInitialize(int ij,int kl)
{
   double s,t;
   int ii,i,j,k,l,jj,m;

   /*
      Handle the seed range errors
         First random number seed must be between 0 and 31328
         Second seed must have a value between 0 and 30081
   */
   if (ij < 0 || ij > 31328 || kl < 0 || kl > 30081) {
		ij = 1802;
		kl = 9373;
   }

   i = (ij / 177) % 177 + 2;
   j = (ij % 177)       + 2;
   k = (kl / 169) % 178 + 1;
   l = (kl % 169);

   for (ii=0; ii<97; ii++) {
      s = 0.0;
      t = 0.5;
      for (jj=0; jj<24; jj++) {
         m = (((i * j) % 179) * k) % 179;
         i = j;
         j = k;
         k = m;
         l = (53 * l + 1) % 169;
         if (((l * m % 64)) >= 32)
            s += t;
         t *= 0.5;
      }
      u[ii] = s;
   }

   c    = 362436.0 / 16777216.0;
   cd   = 7654321.0 / 16777216.0;
   cm   = 16777213.0 / 16777216.0;
   i97  = 97;
   j97  = 33;
   test = TRUE;
}

/* 
   This is the random number generator proposed by George Marsaglia in
   Florida State University Report: FSU-SCRI-87-50
*/
double RandomUniform(void)
{
   double uni;

   /* Make sure the initialisation routine has been called */
   if (!test) 
   	RandomInitialise(1802,9373);

   uni = u[i97-1] - u[j97-1];
   if (uni <= 0.0)
      uni++;
   u[i97-1] = uni;
   i97--;
   if (i97 == 0)
      i97 = 97;
   j97--;
   if (j97 == 0)
      j97 = 97;
   c -= cd;
   if (c < 0.0)
      c += cm;
   uni -= c;
   if (uni < 0.0)
      uni++;

   return(uni);
}

/*
  ALGORITHM 712, COLLECTED ALGORITHMS FROM ACM.
  THIS WORK PUBLISHED IN TRANSACTIONS ON MATHEMATICAL SOFTWARE,
  VOL. 18, NO. 4, DECEMBER, 1992, PP. 434-435.
  The function returns a normally distributed pseudo-random number
  with a given mean and standard devaiation.  Calls are made to a
  function subprogram which must return independent random
  numbers uniform in the interval (0,1).
  The algorithm uses the ratio of uniforms method of A.J. Kinderman
  and J.F. Monahan augmented with quadratic bounding curves.
*/
double RandomGaussian(double mean,double stddev)
{
   double  q,u,v,x,y;

	/*  
		Generate P = (u,v) uniform in rect. enclosing acceptance region 
      Make sure that any random numbers <= 0 are rejected, since
      gaussian() requires uniforms > 0, but RandomUniform() delivers >= 0.
	*/
   do {
      u = RandomUniform();
      v = RandomUniform();
   	if (u <= 0.0 || v <= 0.0) {
       	u = 1.0;
       	v = 1.0;
   	}
      v = 1.7156 * (v - 0.5);

      /*  Evaluate the quadratic form */
      x = u - 0.449871;
   	y = fabs(v) + 0.386595;
      q = x * x + y * (0.19600 * y - 0.25472 * x);

      /* Accept P if inside inner ellipse */
      if (q < 0.27597)
			break;

      /*  Reject P if outside outer ellipse, or outside acceptance region */
    } while ((q > 0.27846) || (v * v > -4.0 * log(u) * u * u));

    /*  Return ratio of P's coordinates as the normal deviate */
    return (mean + stddev * v / u);
}

/*
   Return random integer within a range, lower -> upper INCLUSIVE
*/
int RandomInt(int lower,int upper)
{
   return((int)(RandomUniform() * (upper - lower + 1)) + lower);
}

/*
   Return random float within a range, lower -> upper
*/
double RandomDouble(double lower,double upper)
{
   return((upper - lower) * RandomUniform() + lower);
}
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program/c files/source/testrand.c

/**********************************************************************
 *
 * TESTRAND: Test random number generator. If the generator is working
 *			 properly, the output should be:
 *
 *				6533892.0  
 *				14220222.0  
 *				7275067.0
 *				6172232.0  
 *				8354498.0   
 *				10633180.0
 *
 * Matthew Gentzkow
 * July 16, 2003
 * Online editions
 * 
 * MATLAB prototype:
 * draws = testrand()
 *
 * compiler command: 
 *	mex filename.c othfile1.c othfile2.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *
 * OUTPUTS:
 *	draws		6				test draws
 *
 ***********************************************************************/


#include <math.h>
#include "mex.h"
#include "randomlib.h"

#define NINPUTS 0
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int nout[NOUTMAX], mout[NOUTMAX];
  int ii;
  double *OPTRS[NOUTMAX];
  double draw;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 6;			nout[0] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  RandomInitialize(1802,9373);
  for (ii=0; ii<20000; ii++) {
	  draw = RandomUniform();
  }

  OPTRS[0][0] = 4096*4096*RandomUniform();
  OPTRS[0][1] = 4096*4096*RandomUniform();
  OPTRS[0][2] = 4096*4096*RandomUniform();
  OPTRS[0][3] = 4096*4096*RandomUniform();
  OPTRS[0][4] = 4096*4096*RandomUniform();
  OPTRS[0][5] = 4096*4096*RandomUniform();

}









program/c files/source/utilities.c

/****************************************************************************************
 *
 * UTILITIES: Calculate utilities for each consumer-draw-choice at 
 *			  given parameters, observables, and random draws.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * U = utilities(b,excl,X,RD,CM,m)
 *
 * compiler command: 
 *	mex utilities.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # indicates only integer values are accepted
 * note: This function is not currently written to accept missing values (i.e. assumes 
 *			all variables are observed on both 1-day and 7-day basis. 
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	X			KK x nn		(-inf,inf)		observable rhs vars
 *	RD			nn*DD x m	(-inf,inf)		random draws of unobservable rhs vars

 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	m			scalar		#(0,inf)		number of simulation draws
 *  nn			scalar		#(0,inf)		number of observations
 *
 * OUTPUTS:
 *	U			NN*(CC-1) x m	(-inf,inf)		vector of utilities
 *
 *******************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, mm, nn, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m and nn here to check dimensions */
  mm = *mxGetPr(prhs[5]);
  nn = *mxGetPr(prhs[6]);

  /* handle the case of DD==0 */
  rdval = max(nn*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = KK;			ngood[2] = nn;
  mgood[3] = rdval;			ngood[3] = mm;
  mgood[4] = GG;			ngood[4] = CC;

  mgood[5] = 1;				ngood[5] = 1;
  mgood[6] = 1;				ngood[6] = 1;


  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;			max[0] = 9999;		integer[0] = 0;
  min[1] = 0;				max[1] = 1;			integer[1] = 1;
  min[2] = -9999;			max[2] = 9999;		integer[2] = 0;
  min[3] = -9999;			max[3] = 9999;		integer[3] = 0;
  min[4] = 0;				max[4] = 1;			integer[4] = 1;
  min[5] = 0;				max[5] = 9999;		integer[5] = 1;
  min[6] = 0;				max[6] = 9999;		integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = nn*(CC-1);		nout[0] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  calcu(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],(int)*IPTRS[5],(int)*IPTRS[6]);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}










program/m files/buildMB.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDMB.M: Function used in builddata to generate Bcons, Bex, Mcons, and Mincl matrices.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
% note: for choices NOT included in CM (this can arise since CM will only include
%       choices actually observed in data) Bex(i,j)=j.
%
% INPUTS:
%	CC			scalar				number of choices
%	CM			CC x GG				i*j=1 if good j included in choice i
%	mindex		scalar				index of var with missing 1-day data (if any)
%	
% OUTPUTS:
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	Mcons		CC					first vector for missing 1-day data =k where k is other choice consistent w/ missing var
%	Mincl		CC					second vector for missing 1-day data =1 if choice i includes missing var
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Bcons, Bex, Mcons, Mincl] = buildMB(CC,CM,mindex)

Bcons = zeros(CC,CC);
Mcons = cumsum(ones(CC,1));
Bex = zeros(CC,CC);
Mincl = zeros(CC,1);
for i = 1:CC
    for j = 1:CC
        if CM(i,:)<=CM(j,:), Bcons(i,j)=1; end
        newchoice = findinmat(min(CM(i,:)+CM(j,:),1),CM);
		if newchoice>0
            Bex(i,j) = newchoice;
        else
            Bex(i,j)=j;
        end
    end
    
    if CM(i,mindex)==1
        Mincl(i)=1;
        tempv = CM(i,:);
        tempv(mindex)=0;
        ind = findinmat(tempv,CM);
        if ind>0, Mcons(ind)=i; end
    end
end

% switch to C indexing
Bex = Bex-1;
Mcons = Mcons-1;

% transpose matrices so dimensions go the right way
Bcons = Bcons';
Bex = Bex';







program/m files/buildR.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDR.M: Function used to restrict interaction terms for combinations
% 				of more than 2 goods. (Interaction for big combination is
% 				sum of interactions of all 2-good subsets).
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	CM			CC x GG				i*j=1 if good j included in choice i
%	GG			scalar				number of goods
%	CC			scalar				number of choices
%	PMAX  		scalar				total number of possible parameters
%	KK			scalar				number of observables
%	DD			scalar				number of unobservables
%   XX          scalar              number of ch set restrictions
%   excl        PMAX x 1            exclusion restrictions
%   chsetrhs    1 x XX              index of variables that govern ch set
%   chsetlhs    GG x XX             i*j=1 if good j is excluded when i==1
%   UseDyn      scalar              indicator =1 if run w/ dynamics =0
%                                   otherwise
%   const       PMAX x 1            vector of constraints. each
%                                   element=-999 if unconstrained or else 
%                                   the constrained value of the parameter 
%
%	
% OUTPUTS:
%	R			(PP-ZZ) x PP		matrix of linear restrictions
%	r			(PP-ZZ)				vector of linear restrictions (Rb=r)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [R,r] = buildR(CM,GG,CC,PMAX,KK,DD,XX,excl,chsetrhs,chsetlhs,UseDyn,const,highorder)

% check consistency of parameters and data
test = 0;
if  CC ~= size(CM,1) | GG ~= size(CM,2) | PMAX ~= size(excl,1) | ...
      XX ~= size(chsetrhs,2) | XX ~= size(chsetlhs,2) | GG ~= size(chsetlhs,1),
    
    error('parameter/data inconsistency');       
end

% large negative coefficient to put on noweb variable to effectively take
% web choices out of the choice set
NEGVAL = -15;

R = [];
r = [];

% create R for restricting interactions in bundles with >2 goods
%
% note: first create matrix as if there are NO exclusion restrictions
%       then impose exclusion restrictions at the end.

if highorder==1
    for ii =(GG+2):CC
        n=sum(CM(ii,:));

        if n>2
            base1 = GG*(KK+DD)+(ii-GG-2)*(KK+DD);

            for kk = 1:KK+DD
                if excl(base1+kk)==0     
                    indices=[];

                    for jj=1:GG 
                        if CM(ii,jj)==1, indices=[indices;jj]; end
                    end

                    pairs = nchoosek(indices,2);
                    nprs = size(pairs,1);
                    row = zeros(1,PMAX);
                    row(base1+kk)=-1;

                    for jj=1:nprs
                        v = zeros(1,GG);
                        v(pairs(jj,1))=1;
                        v(pairs(jj,2))=1;
                        choice = findinmat(v,CM);
                        base = GG*(KK+DD)+(choice-GG-2)*(KK+DD);
                        row(base+kk)=1;
                    end

                    R = [R;row];
                end
            end
        end
    end
    r = zeros(size(R,1),1);
end

    
% now add a row to exclude web from choice set
for ii = 1:XX
    if chsetrhs(ii)>0
        newrow = zeros(1,PMAX);
        for jj = 1:GG
            if chsetlhs(jj,ii)==1
                newrow = zeros(1,PMAX);
                base = (jj-1)*(KK+DD);
                newrow(base+chsetrhs(ii))=1;
                R = [R;newrow];
            end
        end
    end

    numchoices = sum(chsetlhs(:,ii));
    r = [r; NEGVAL*ones(numchoices,1)];
end

% impose constraints
for ii = 1:PMAX
    if const(ii)~=-9999
            R = [R;[zeros(1,ii-1) 1 zeros(1,PMAX-ii)]];
            r = [r;const(ii)];
    end
end

% if UseDyn==0, add a row restricting pi to be zero
if UseDyn==0
    R = [R;[zeros(1,PMAX-1) 1]];
    r = [r;0];  
end
    
% now cut down R according to exclusion restrictions
select = (1-excl);
R = selectinmat(R',select)';






program/m files/buildY.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDY.M: Function to generate Y1 and Y7 from matrices of dummy variables for the
%           choice of each good.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	GG			scalar				number of goods
%	NN			scalar				number of consumers
%	Ymat1		NN x GG				ixj=1 if consumer i chose good j yesterday
%	Ymat7		NN x GG				ixj=1 if consumer i chose good j in last 7 days
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC*GG				i*j=1 if good j included in choice i
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7,CM] = buildY(GG,NN,Ymat1,Ymat7)

Y1 = zeros(NN,1);
Y7 = zeros(NN,1);
maxc = 2^GG;
CM = [zeros(1,GG); eye(GG); 9*ones(maxc-GG-1,GG)];
totc = GG+1;
match = 0;
for i=1:NN
    index = findinmat(Ymat1(i,:),CM(1:totc,:));
    if index==-1
        totc=totc+1;
        CM(totc,:)=Ymat1(i,:);
        Y1(i)=totc;
    else
        Y1(i)=index;
    end
end
for i = 1:NN
    index = findinmat(Ymat7(i,:),CM(1:totc,:));
    if index==-1
        totc=totc+1;
        CM(totc,:)=Ymat7(i,:);
        Y7(i)=totc;    
    else
        Y7(i)=index;
    end
end    
Y1 = Y1-1;
Y7 = Y7-1;
CM = CM(1:totc,:);
    






program/m files/calcgammas.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CALCGAMMAS.M: Calculate distribution of cap-gamma parameters
%
% Matthew Gentzkow
% November 29, 2004
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   nchbundle	    CC					number of consumers choosing each bundle
%   bstar           PP                  true parameter vector
%   bstarmat        PP x mstderr        each column is one random draw on the parameter vector
%	excl		    PP					vector of exclusion restrictions
%	Xall		    NNtot x KK			    observable rhs vars
%   RD              NNtot*DD x msee        random draws
%	CM			    CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			        sampling weights of each observation
%   mstderr         scalar              number of monte carlo draws
%	
% OUTPUTS:
%   gammas      1 x CC-1            mean of interaction terms
%   gammasse    1 x CC-1            std. error of mean of interaction terms (across monte carlo draws)
%   gammasmin   1 x CC-1            min of interaction across consumers
%   gammasmax   1 x CC-1            max of interaction across consumers
%   gammasvar   1 x CC-1            var of interaction across consumers
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [gammas,gammasse,gammasmin,gammasmax,gammasvar] = ...
            calcgammas(nchbundle,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mstderr)
global GG CC KK DD PP ZZ msee NNtot

gammasmat = zeros(mstderr,CC-1);
bstarmat = [bstar bstarmat];

for mm = 1:mstderr+1   
    b = bstarmat(:,mm);
    U = utilities(b,excl,Xall',RD,CM',msee,NNtot);
    U = reshape(U,CC-1,msee*NNtot)';                % reshape so it's (msee*NNtot x CC-1)
    U = [zeros(msee*NNtot,1) U];
    weights = repmat(surveyweights,msee,1);

    % gammas
    Usm = U(1:NNtot,:);
    gam = zeros(NNtot,GG);
    for ii = 2:CC
        if sum(CM(ii,:))>1
            Ucombo = Usm(:,ii);
            indicator = repmat([0 CM(ii,:) zeros(1,CC-GG-1)],NNtot,1);
            Usum = sum(Usm.*indicator,2);
            gam = [gam Ucombo-Usum];
        end
    end

    if mm==1
        % only for true value of bstar
        gammas = mean(gam);
        gammasmin = min(gam);
        gammasmax = max(gam);
        gammasvar = var(gam);
    else
        % for simulated values of bstar to calculate SE
        gammasmat(mm,:) = mean(gam);
    end
end

if mstderr>1
    gammasse=sqrt(var(gammasmat));
else
    gammasse=zeros(1,CC);
end

	






program/m files/checkbuildparams.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CHECKBUILDPARAMS.M: Script for checking that build parameters in current data
%                       match parameters with which C-files were compiled.
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function test = checkbuildparams(buildparams)








program/m files/crossderivatives.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CROSSDERIVATIVES.M: Calculate cross-derivatives of demand
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   mcd         scalar              number of draws for calculating cross-derivatives
%   mstderr     scalar              number of monte carlo draws
%   bstarmat    PP x mstderr        each column is one random draw on the parameter vector
%	excl		PP					vector of exclusion restrictions
%	Xall		NNtot x KK			observable rhs vars
%	CM			CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			sampling weights of each observation
%   mweights    NNtot*mcd           importance sampling weights
%	
% OUTPUTS:
%   CDuw        NNtot x GG*GG       unweighted cross-derivatives of choice probabilities for each consumer
%   CDw         NNtot x GG*GG       weighted cross-derivatives of choice probabilities for each consumer
%   CDuwAVG     GG x GG             unweighted average cross-derivatives of demand in sample
%   CDwAVG      GG x GG             weighted average cross-derivatives of demand in sample
%   CDwTOT      GG x GG             weighted cross-derivatives of total demand
%   CDwTOTse    GG x GG             standard errors on cross-derivatives of total demand
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [CDwTOT,CDwTOTcov,CDwTOTse,CDwTRUE] = crossderivatives(mcd,mstderr,bstar,bstarmat,excl,Xall,CM,surveyweights,mweights);

global GG CC KK DD PP ZZ NNtot msee

CDwTOTmat = zeros(GG*GG,mstderr);

if DD>0
  	RDcd = randn(NNtot*DD,mcd);
    muse = mcd;
else
   	RDcd = 0;
    muse = 1;
end

bstarmat = [bstar bstarmat];
for mm = 1:mstderr+1
    b = bstarmat(:,mm);
	CD = crossderivw(b,excl,muse,NNtot,Xall',RDcd,CM',mweights)';
    CDw = CD.*repmat(surveyweights,1,GG*GG);
    CDwTOTmat(:,mm) = mean(CDw)'*NNtot;

    % use only the true parameter vector for CDwTOT
    if mm==1
        CDwTOT = reshape(CDwTOTmat(:,mm),GG,GG);
        CDwTRUE = CDw;
    end
end

if mstderr>1
    CDwTOTcov=cov(CDwTOTmat');
    CDwTOTse=reshape(sqrt(var(CDwTOTmat')),GG,GG);
else
    CDwTOTcov=zeros(GG*GG,GG*GG);
    CDwTOTse =zeros(GG,GG);
end








program/m files/ctestsim.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CTESTSIM.M: Generates simulations of the DGP at a given parameter vector,
% 				X matrix, and matrix of random draws for a single consumer;
%				used in calculating bias test statistic.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN*KK					observable rhs vars
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	CM			CC*GG					i*j=1 if good j included in choice i
%	indiv		integer				index of consumers whose choices are to be simulated
%
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7] = ctestsim(X,bstar,excl,CM,indiv)

global NN GG CC KK DD PP PMAX m mtest

bbig = reverseselect(bstar,1-excl);

randn('state',sum(100*clock));
CMm = reshape(CM,GG,CC)';
bmat = reshape(bbig(1:PMAX-1),KK+DD,CC-1);
beta = bmat(:,1:GG);
gamma = bmat(:,GG+1:CC-1);
pi = exp(bbig(PP))/(1+exp(bbig(PMAX)));
Xm = reshape(X,KK,NN)';
DATA = [repmat(Xm(indiv,:),mtest,1) randn(mtest,DD)];			% use independent simulations here

% generate matrix of probabilities
Us = DATA*beta;				% Utility of single goods
U = Us;
if CC>GG+1
    for i=GG+2:CC
        U = [U sum(repmat(CMm(i,:),mtest,1).*Us,2)+repmat(gamma(i-GG-1),mtest,1)];
    end
end
U = [zeros(mtest,1) U];
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,CC);
P = Ue./Ue_sum;

Y1 = simulate(P,1);
Y7 = zeros(mtest,1);
Ymat = CMm(Y1,:);
for j = 1:mtest
   	for kk = 1:4
       	if rand(1)<=pi
            Ynew = simulate(P(j,:),1);
            Ymat(j,:) = min(Ymat(j,:)+CMm(Ynew,:),1);
		end
   	end
end
	
for j = 1:mtest
	for kk = 1:CC
		if(Ymat(j,:)==CMm(kk,:)), Y7(j)=kk; end
   	end
end

% subtract 1 so range of Y1 and Y7 is 0 to (CC-1)
Y1 = Y1-1;
Y7 = Y7-1;






program/m files/cteststat.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CTESTSTAT.M: Calculate test statistic for no bias in SML estimator.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	X			NN*KK					observable rhs vars
%	weights		NN					weights of each obs (not = 1 in imp sampling, e.GG.)
%	CM			CC*GG					i*j=1 if good j included in choice i
%	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	W			scalar				test statistic (distributed chi2 with PP deg of freedom)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [W,pval] = cteststat(bstar,excl,X,weights,CM,Bcons,Mcons,Mincl,Bex)

global NN PP KK DD mf mtest

G = zeros(mtest,PP);
m = zeros(1,PP);
V = zeros(PP,PP);

Xm = reshape(X,KK,NN)';

for i = 1:NN
   
    Xtest = repmat(Xm(i,:),mtest,1);
    Xtest = reshape(Xtest',mtest*KK,1);
    RDtest = randn(mf*mtest*DD,1);
	[Ydraws1,Ydraws7] = ctestsim(X,bstar,excl,CM,i);
	gvec = testgrad(bstar,excl,Ydraws1,Ydraws7,Xtest,RDtest,weights,CM,Bcons,Mcons,Mincl,Bex,mf);
	G = reshape(gvec,PP,mtest)';
	m = m + (1/mtest)*sum(G,1);
	V = V + cov(G);
end
m = (1/NN)*m';
V = (1/NN)*V;

W = mtest*NN*m'*V^-1*m;
pval = 1-chi2cdf(W,PP);
	






program/m files/demchanges.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% DEMCHANGES.M: Calculate second choices
%
% Matthew Gentzkow
% November 29, 2004
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% note: SC and DCIRC will not add up to the same changes because SC forces
% consumers who chose a particular good to keep choosing it in the
% counterfactual, whereas DCIRC looks at the change in the model prediction
% without using this kind of information on actual choices.
%
% INPUTS:
%   nchbundle	    CC					number of consumers choosing each bundle
%   Y1dc            NNtot x CC             i x j=1 if consumer i chose bundle j and 0 otherwise
%   bstarmat        PP x mstderr        each column is one random draw on the parameter vector
%	excl		    PP					vector of exclusion restrictions
%	Xall		    nn x KK			    observable rhs vars
%   RD              nn*DD x msee        random draws
%	CM			    CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			    sampling weights of each observation
%   mweights     msee*NNtot x 1      probability weights for welfare calculation
%   mstderr         scalar              number of monte carlo draws
%	nn			    scalar				let this be an input so it can vary
%	
% OUTPUTS:
%	SC			CC x CC x GG		i x j x KK is number of consumers who had chosen i who would choose
%									j if good KK were not available
%	SCse		CC x CC x GG		std. errors of SC
%	DCIRC       GG x GG             i x j is change in demand for good j if take out good i
%   DCIRCse     GG x GG             std. errors of DCIRC
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [SC,SCse,D,Dse] = demchanges(nchbundle,Y1dc,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mweights,mstderr)

global GG CC KK DD PP PMAX ZZ msee NNtot

bignegative = -50;          % number to subtract from utility to simulate removing from choice set

% reshape mweights to be CC*NNtot x msee
mweights = reshape(mweights,NNtot,msee);
mweights = repmat(mweights,CC,1);

% create matrix with bignegative in position of constant terms
neg = zeros(PMAX,GG);
for ii = 1:GG
    neg((ii-1)*(KK+DD) + KK, ii) = bignegative;
end
neg = selectinmat(neg,1-excl);

bstarmat = [bstar bstarmat];
Dmat = zeros(GG,GG,mstderr+1);
SCmat = zeros(CC,CC,GG,mstderr+1);

% loop over goods
for ii = 1:mstderr+1
    P1true = probabilities1(Xall',RD,bstarmat(:,ii),excl,CM',msee,NNtot); % P1 is msee*CC x NNtot
    P1true = reshape(P1true,CC,NNtot*msee);
    P1true = reshape(P1true',msee,CC*NNtot);

    % take a weighted average over draws conditioning on observed choices
    P1true = mean(P1true.*mweights',1);
    P1true = reshape(P1true,NNtot,CC);

    % multiply by sampling weights
    P1true = P1true.*repmat(surveyweights,1,CC);
    nchbundpred = sum(P1true); % predicted choices of each good
    
    for jj = 1:GG

        % calculate probabilities with good ii removed from the choice set
        bneg = bstarmat(:,ii)+neg(:,jj);
        P1 = probabilities1(Xall',RD,bneg,excl,CM',msee,NNtot); % P1 is msee*CC x NNtot
        P1 = reshape(P1,CC,NNtot*msee);
        P1 = reshape(P1',msee,CC*NNtot);

        % take a weighted average over draws conditioning on observed choices
        P1 = mean(P1.*mweights',1);
        P1 = reshape(P1,NNtot,CC);

        % multiply by sampling weights
        P1 = P1.*repmat(surveyweights,1,CC);

        % changes in demand
        d = sum(P1)-sum(P1true);
        for kk = 1:GG
            Dmat(jj,kk,ii) = sum(d.*CM(:,kk)');
        end

        % second choices
        for kk = 1:CC
            % if kk does not include jj demand is unchanged
            if CM(kk,jj)==0
                SCmat(kk,kk,jj,ii) = nchbundpred(kk);

            % otherwise look at these consumers' counterfactual demand
            else
                P1kk = selectinmat(P1,Y1dc(:,kk));
                SCmat(kk,:,jj,ii) = round(sum(P1kk));
            end
        end
        
    end
end

% SC and D are the arrays for the true parameter vector
SC=SCmat(:,:,:,1);
D=Dmat(:,:,1);

if mstderr>1
    % 1 in std here is a flag to take second moment
    SCse=std(SCmat,1,4);
    Dse=std(Dmat,1,3);
else
    SCse=zeros(CC,CC,GG);
    Dse=zeros(GG,GG);
end

	






program/m files/ESTmsm.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% ESTmsm.M: Run MSM estimation routine.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	b0			PP					starting value of (constrained) parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN*KK				observable rhs vars
%	RD		    mf*NN*DD			   random draws of unobservable rhs vars
%	weights		mf*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
%	T			ZZ*PP				constraint matrix
%	A			PP					constraint vector
%	CM			CC*GG				i*j=1 if good j included in choice i
%	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
%	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	SE			PP					vector of standard errors
%	L			scalar				(maximized) log likelihood
%	dL			PP					gradient vector (derivatives of log likelihood)
%
% FILES SAVED:
%	bmsm (msm parameter estimate)
%	MSMout (final parameter estimate and standard error)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [bstar,SE,S,L,dL] = ESTmsm(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex)
	
global UseDyn ImpSamp NN GG CC CCW KK DD PP ZZ tolfmsm mfe0 mfef m0 mis msteps mf mz mmsm

Tm = reshape(T,PP,ZZ);
CCm = reshape(Cincl,CCW,2);
b0c = (b0'*Tm)';

% calculate complete gradient vector (optimal instruments for MSM)
sprintf('Calculating MSM instruments')
%tic
%bZ = b0;
%RDz = randn(mz*NN*DD,1);			% use equal weighting and no imp sampling
%weightsz = ones(mz*NN,1);
%[P,Z] = calc7big(bZ,excl,Y1,Y7,X,RDz,weightsz,CM,Cincl,Bcons,Mcons,Mincl,Bex,mz);
%clear RDz weightsz;
%toc
%save ztemp Z;
load ztemp Z;

% create big vector of dummies for combination choices
Cdum = zeros(NN,CCW);
for i = 1:NN
	Cdum(i,findinmat([Y1(i) Y7(i)],CCm))=1;
end
Cdum = reshape(Cdum',NN*CCW,1);

% generate new random draws (for now no importance sampling... too many choices?)
RD = randn(mmsm*NN*DD,1);
weights=  ones(mmsm*NN,1);

% estimation step
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'TolFun',tolfmsm,'TolX',tolfmsm,...
    'GradObj','on','LargeScale','off','DerivativeCheck','off');
sprintf('MSM estimation step')
tic
[bc,L,exitflag,output,dLc,Hc] = fminunc('MSMobj',b0c,OPTIONS,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,mmsm);
toc
bstar = (bc'*Tm'+A)'
save btemp bstar

% transform
L = -L; dLc = -dLc; Hc = -Hc;
dL = (dLc'*Tm'+A)';

% calculate standard errors 
[Pstar,Zstar] = calc7big(bstar,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,mmsm);
Z = reshape(Z,NN*CCW,PP);
Zstar = reshape(Zstar,NN*CCW,PP);
G = (1/NN)*-Z'*Zstar;                                    % derivative of moments
M = reshape(Z,NN*CCW,PP).*repmat(Cdum-Pstar,1,PP);          % moments
V = (1/NN)*(M'*M);                                       % sample variance of moments
Su = (1/NN)*inv(G'*G)*G'*((1/NN)*M'*M)*G*inv(G'*G);       % asym var of estimator (w/out constraints)
S = (Tm*Tm')*Su*(Tm*Tm');                                   % impose constraints
SE = sqrt(diag(S));

save MSMest bstar SE;







program/m files/ESTsml.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% ESTsml.M: Run SML estimation routine.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	b0			PP					starting value of parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X		    NN x KK    			observable rhs vars
%   RD          NN*DD x mf          random draws of unobservables
%	weights		NN x mf				weights of each obs (not = 1 in imp sampling, e.GG.)
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	CM			CC x GG				i*j=1 if good j included in choice i
%	Bcons		CC x CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC x CC				i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	bsml		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	SE1			PP					vector of standard errors (inv Hessian)
%   S1          PP x PP             parameter cov matrix (inv Hessian)
%	SE2			PP					vector of standard errors (outer product of gradients)
%   S2          PP x PP             parameter cov matrix (outer product of gradients)
%	SE3			PP					vector of standard errors (robust)
%   S3          PP x PP             parameter cov matrix (robust)
%	L			scalar				(maximized) log likelihood
%	dL			PP					gradient vector (derivatives of log likelihood)
%
% FILES SAVED:
%	tempout (preliminary parameter estimate)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [bsml,SE1,S1,SE2,S2,SE3,S3,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Bex)

global UseDyn ImpSamp NN GG CC KK DD PP ZZ tolf0 tolff tolx0 tolxf mfe0 mfef...
       miter0 miterf msteps mf

b0c = (b0'*T)';

% optimization steps
if size(msteps,1)~=0 & DD>0 & UseDyn==1
	OPTIONS = optimset('Display','iter','MaxFunEvals',mfe0,'MaxIter',miter0,'TolFun',tolf0,'TolX',tolx0,...
                        'GradObj','on','LargeScale','off');
	for i = 1:length(msteps)
		sprintf('Estimation step %1d',i)		
		tic
        RDcur = RD(:,1:msteps(i));
        weightscur = weights(:,1:msteps(i));
   		b0c = fminunc('likelihood7',b0c,OPTIONS,msteps(i),excl,Y1,Y7,X',RDcur,CM',Bcons,Bex,T,A,weightscur);
  		toc  	
		b0 = (b0c'*T'+A')'
        lastdone = 'Prelim SML';
        save tempout b0 lastdone
	end
end

% final optimization
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'MaxIter',miterf,'TolFun',tolff,'TolX',tolxf,...
                    'GradObj','on','LargeScale','off');
sprintf('Final estimation step')
if DD==0, mf=1; end
tic
if UseDyn==1
	[b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood7',b0c,OPTIONS,mf,excl,Y1,Y7,X',RD,...
                                                CM',Bcons,Bex,T,A,weights);
elseif UseDyn==0
     [b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood1',b0c,OPTIONS,mf,excl,Y1,Y7,X',RD,...
                                                 CM',Bcons,Bex,T,A,weights);
     lastdone = 'Final Step';
     save tempout b0c L dLc Hc exitflag lastdone
end
 toc
 bsml = (b0c'*T'+A')'
 
% transform
L = -L; dLc = -dLc; Hc = -Hc;
dL = (dLc'*T'+A')';

% save
lastdone = 'Final SML';
save tempout bsml L exitflag output dLc Hc lastdone


if UseDyn==1
	DM = deltamat(bsml,excl,mf,X',RD,CM',Bcons,Bex,weights,Y1,Y7);
else
    DM = deltamat1(bsml,excl,mf,X',RD,CM',Bcons,Bex,weights,Y1);
end
DMc = T'*DM*T;

% std errors as inverse of hessian
S1c = -inv(Hc);
S1 = T*S1c*T';
SE1 = sqrt(diag(S1));

% std errors as inverse of outer product of gradients
S2c = inv(DMc);
S2 = T*S2c*T';
SE2 = sqrt(diag(S2));

% robust standard errors (see McFadden&Train 2000)
S3c = S1c*inv(S2c)*S1c;
S3 = T*S3c*T';
SE3 = sqrt(diag(S3));









program/m files/genb0.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENB0.M: Generate parameter starting values.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN x KK		 		observable rhs vars
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	CM			CC x GG				i,j=1 if good j included in choice i
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%
%	
% OUTPUTS:
%	b0c			ZZ					(constrained) parameter vector
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Bex)

global ZZ m0 NN KK DD PP tolf0 tolff tolx0 tolxf mfe0 mfef...
       miter0 miterf msteps mf UseDyn

	OPTIONS = optimset('Display','iter','MaxFunEvals',mfe0,'MaxIter',miter0,'TolFun',tolf0,'TolX',tolx0,...
                        'GradObj','on','LargeScale','off');
b0c=zeros(ZZ,1);
RD = randn(NN*DD,m0);
weights0 = ones(NN,m0);

if UseDyn==1
	sprintf('Preliminary parameter estimation 1')
	tic
	b0c = fminunc('likelihood7',b0c,OPTIONS,1,excl,Y1,Y7,X',RD(:,1),CM',Bcons,Bex,T,A,weights0(:,1));	
	b0 = (b0c'*T'+A')'
	toc
    lastdone = 'Preliminary';
	save tempout b0 lastdone

    if m0>1
    	sprintf('Preliminary parameter estimation 2')
	    tic
	    b0c = fminunc('likelihood7',b0c,OPTIONS,m0,excl,Y1,Y7,X',RD,CM',Bcons,Bex,T,A,weights0);
	    b0 = (b0c'*T'+A')'
	    toc
        lastdone = 'Preliminary 2';
        save tempout b0 lastdone
    end
else
	sprintf('Preliminary parameter estimation 1')
	tic
	[b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood1',b0c,OPTIONS,1,excl,Y1,Y7,X',RD(:,1),CM',Bcons,Bex,T,A,weights0(:,1));	
	b0 = (b0c'*T'+A')'
	toc
    lastdone = 'Preliminary';
	save tempout b0 lastdone
end








program/m files/genis.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENIS.M: Generate random draws by importance sampling.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN x KK				observable rhs vars
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC x GG				i,j=1 if good j included in choice i
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	b0			PP					initial estimate of parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	minput		scalar				number of random draws to generate
%
%	
% OUTPUTS:
%	RDis  		NN*DD x mf  		observable rhs variables and random draws
%	weights		NN x mf				importance sampling weights for each observation
%   P0          NN*(CC-1) x mf      probabilities of each choice at each draw
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [RDis, weights, P0] = genis(X,Y1,Y7,CM,Bcons,Bex,b0,excl,minput,Pavg0)

global mis KK DD NN

% calculate preliminary probabilities Pavg0
RD = randn(NN*DD,mis);
sprintf('Calculate Pavg0')
tic
Pavg0 = probabilities7(X',Y1,Y7,RD,b0,excl,CM',Bcons,Bex,mis,NN);
Pavg0 = mean(Pavg0,2);
toc

% seeds for C random number generator
IJseed = sum(clock);
KLseed = 2*sum(clock);
if(IJseed>31328 | KLseed>30081), error('seed in genis out of range'); end

% generate draws RD and associated probabilities of observed choice P0
sprintf('Generate importance sampling draws')
tic
[P0,RDis] = isdraws(b0,excl,minput,Y1,Y7,X',CM',Bcons,Bex,IJseed,KLseed);
toc

% calculate weights
weights = repmat(Pavg0,1,minput)./P0;








program/m files/genresult.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENRESULT.M: Generate RESULT matrix.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	header		KK+DD					array of variable names
%	bstar		PP					parameter vector
%	SE			PP					vector of standard errors
%
%	
% OUTPUTS:
%	RESULT		PP x 3				nice matrix
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function RESULT = genresult(header,bstar,SE)

global PP KK DD CC

RESULT = cell(PP,3);
RESULT(1:(CC-1)*(KK+DD),1) = repmat(header,CC-1,1);
RESULT(PP,1) = {'PI'};
RESULT(:,2)=num2cell(bstar);
RESULT(:,3)=num2cell(SE);
RESULT






program/m files/goodfit.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GOODFIT.M: Calculate goodness of fit measure
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1		    NN			    		one-day choices
%   P1cond      NN x CC                 probability of each 1-day choice for each consumer with
%                                       expectation over unobservables conditional on 7-day choice
%	
% OUTPUTS:
%   probsyes    CC                      avg probability of choice for those who chose it
%   probsno     CC                      avg probability of choice for those who didn't choose it
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [probsyes,probsno] = goodfit(Y1,P1cond)

global CC NN

chose = zeros(CC,1);
nchose = zeros(CC,1);
notchose = zeros(CC,1);
for ii = 1:NN
	for jj = 1:CC
		if Y1(ii)+1==jj
			chose(jj) = chose(jj)+P1cond(ii,jj);
			nchose(jj) = nchose(jj)+1;
		else
			notchose(jj) = notchose(jj)+P1cond(ii,jj);
		end
	end
end
probsyes = chose./nchose;
probsno = notchose./(NN-nchose);







program/m files/logitsim.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% LOGITSIM7.M: Generate data from OED model using a specified covariance
%				matrix of rhs variables then siumlates choices given that
%				data, randomly generated unobservables, and a given parameter vector.
%
% Matthew Gentzkow
% June 17, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN*KK					observable rhs vars
%	CM			CC*GG					i*j=1 if good j included in choice i
%	Cincl			2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
%	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
%	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	header		KK+DD					array of variable names
%   CCW          scalar              number of combo choices
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7,X,CM,Cincl,Bcons,Bex,Mcons,Mincl,header,excl,R,r] = logitsim7()

global NN GG CC KK DD PP
setparameters;

S = eye(KK-1);	 % covariance of X variables

% true model parameters: true coefficients (vars in rows (KK+DD), goods in cols (GG))
%                        first row is constant term
beta = [   -1 -1;...
            -1 1;...
			1 -2;...
			2 -1;...
			1 0];
gamma = [1;...
	     0;...
		 0;...
		 0;...
		 0];
pi = 0.3;

excl = zeros(16,1);
excl(12)=1;
excl(13)=1;
excl(14)=1;
excl(15)=1;

R = zeros(12,2);
R(5,1)=1;
R(12,2)=1;
R = R';
r = [1; 0];

header = {'v1';'v2';'v3'};    % header should be KK+DD x 1

b = [reshape(beta,(KK+DD)*GG,1); gamma; pi];

% choice matrix elements for combination choices
combos = [1 1];

% check consistency of parameters
test = 0;
if      PMAX ~= (KK+DD)*(CC-1)+1|...
        size(b)~=PMAX | size(beta,1)~=KK+DD | size(beta,2)~=GG | size(gamma,1)~=(KK+DD) | size(gamma,2)~=CC-GG-1 |...
        size(combos,1)~=CC-GG-1 | size(combos,2)~=GG
    
    test = 1;    
    
end
if(test==1), error('parameter/data inconsistency'); end

% define CM
CM = [zeros(1,GG); eye(GG); combos];

randn('state',sum(100*clock));
draws = randn(NN,KK-1);
X = [ones(NN,1) (S^.5*draws')']; % include constant term
if DD>0
   N = randn(NN,DD);
   DATA = [X N];
else
   DATA = X;
end

% generate matrix of probabilities
Us = DATA*beta;				% Utility of single goods
if CC>GG+1
    for i=GG+2:CC
        U = [Us sum(repmat(CM(i,:),NN,1).*Us,2)+repmat(gamma(i-GG-1),NN,1)];
    end
else
    U = Us;
end
U = [zeros(NN,1) U];
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,CC);
P = Ue./Ue_sum;

% simulate Y1 and Y7
days = zeros(NN,1);
Y1 = simulate(P,1);
Y7 = zeros(NN,1);
Ymat = CM(Y1,:);
for i = 1:NN
    for j = 1:4
        if rand(1)<=pi
            Ynew = simulate(P(i,:),1);
            Ymat(i,:) = min(Ymat(i,:)+CM(Ynew,:),1);
            days(i) = days(i)+1;
        end
    end
end
for i = 1:NN
    for j = 1:CC
        if(Ymat(i,:)==CM(j,:)), Y7(i)=j; end
    end
end
if min(Y7)<=0, error('Choice matrix not complete'); end

% subtract 1 so range of Y1 and Y7 is 0 to (CC-1)
Y1 = Y1-1;
Y7 = Y7-1;

% build Bcons and Bex
Bcons = zeros(CC,CC);
Bex = zeros(CC,CC);
for i = 1:CC
    for j = 1:CC
        if CM(i,:)<=CM(j,:), Bcons(i,j)=1; end
		Bex(i,j) = findinmat(min(CM(i,:)+CM(j,:),1),CM);
    end
end
Bex = Bex-1;

Mcons = zeros(CC,1);
Mincl = zeros(CC,1);

% build CM and calculate CCW
Cincl=[];
CCW=0;
for i=1:CC
	for j=1:CC
		if Bcons(i,j)==1
	        CCW = CCW+1;
			Cincl = [Cincl;[i j]];
		end
	end
end
Cincl = Cincl-1;

% redefine matrices as vectors for use in C function
CM = reshape(CM',GG*CC,1);                    % CM is CC blocks of GG each
Cincl = reshape(Cincl,CCW*2,1);					% Cincl is 2 blocks of CCW each
Bcons = reshape(Bcons',CC^2,1);              % Bcons is CC blocks of CC each
Bex = reshape(Bex',CC*CC,1);  				% Bex is CC blocks of CC each






program/m files/m files.MGENTZKO-DT.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\m files\







program/m files/numchoosing.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% NUMCHOOSING.M: Calculate the number of consumers choosing each good / bundle
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1			NN					one-day observed choices
%	CM			CC x GG 		    i x j=1 if choice i includes good j
%	weights		NN					weights on each observation
%	nn			scalar				let this be an input so it can vary
%	
% OUTPUTS:
%	nchgood 	GG					number of consumers choosing each good
%	nchbundle	CC					number of consumers choosing each bundle
%   Y1dc        nn x CC             i x j=1 if consumer i chose bundle j and 0 otherwise
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [nchgood,nchbundle,Y1dc] = numchoosing(Y1,CM,weights,nn)

global GG CC KK DD PP ZZ msee

nchbundle = zeros(CC,1);
nchgood = zeros(GG,1);

Y1 = Y1+1;						    % so can use Y1 as matrix indices
Y1dc = zeros(nn,CC);				% Y1dc is a NN x CC matrix of dummy vars for choices
for ii = 1:CC
	Y1dc(:,ii) = 1-min(abs(Y1-ii),1);
	nchbundle(ii) = sum(Y1dc(:,ii).*weights);
end

for ii = 1:CC
	for jj = 1:GG
		if(CM(ii,jj)==1), nchgood(jj) = nchgood(jj)+nchbundle(ii); end
	end
end







program/m files/OEDsubs.MGENTZKO-NB.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\OEDsubs\







program/m files/probweight.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% PROBWEIGHT.M: Calculate probabilities and weights
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%       The calculation of probabilities for models with UseDyn==1 and
%       UseDyn==0 is different because the probabilities functions for
%       7-day choices return only the probability of the chosen option
%       whereas the 1-day function returns the probability for all choices.
%       
%
% INPUTS:
%	Xall		NNtot x KK			    observable rhs vars
%	Y1all		NNtot					one-day choices
%	Y7all		NNtot					seven-day choices
%	X		    NN x KK        			observable rhs vars
%	Y1		    NN			    		one-day choices
%	Y7  		NN					    seven-day choices

%   RD          NNtot*DD x msee            random draws
%   bstar       PP                      parameter vector
%	excl		PP					    vector of exclusion restrictions
%	CM			CC x GG				    i*j=1 if good j included in choice i
%	Bcons		CC x CC				    i*j=1 if choice i potentially consistent with choice j
%	Bex			CC x CC				    i*j=KK where 1-day choice j takes overall choice from i to KK
%   nchbundle	CC					    number of consumers choosing each bundle
%   Y1dc        nn x CC                 i x j=1 if consumer i chose bundle j and 0 otherwise
% 	surveyweights	nn			        sampling weights of each observation
%   mstderr     scalar                  number of monte carlo draws
%	UseDyn		scalar				    indicator for using panel data
%   ascribed    NNtot x 1               =1 if ascribed
%	
% OUTPUTS:
%   predshares  CC x 1              predicted shares of each good
%	P1avg		CC x 1      		average 1-day probability of each choice
%   P1minP1avg  CC x 1              average of P1(1-P1) over all consumers and draws (for marginal FX)
%   mweights   msee*NNtot x 1      probability weights for welfare calculation
%   P1cond      NN x CC             probability of each 1-day choice for each consumer with
%                                       expectation over unobservables conditional on 7-day choice
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [predshares,prednchgood,P1avg,P1minP1avg,mweights,P1cond,P1] = ...
    probweight(Xall,Y1all,Y7all,X,Y1,Y7,RD,bstar,excl,CM,Bcons,Bex,msee,UseDyn,ascribed,surveyweights)

global NN NNtot DD CC

% calculate P1 and P1(1-P1)
if DD>0
    RDsmall = randn(NN*DD,msee);
else
    RDsmall = zeros(1,msee);
end
P1 = probabilities1(X',RDsmall,bstar,excl,CM',msee,NN);   % msee*CC x NN
P1avg = mean(reshape(P1,CC,NN*msee),2);
P1minP1 = P1.*(1-P1);
P1minP1avg = mean(reshape(P1minP1,CC,NN*msee)')';

% calculate P1 at each draw
P1allbig = probabilities1(Xall',RD,bstar,excl,CM',msee,NNtot); %(this returns Pr for ALL choices msee*CC x NNtot)

% calculate mweights and P1cond
if UseDyn==1
    % calculate P7 at each draw for the given choice (NNtot x msee)
    P7all = probabilities7(Xall',Y1all,Y7all,RD,bstar,excl,CM',Bcons,Bex,msee,NNtot);
    
    % calculate the average probability across draws for each consumer
    P7allavg = mean(P7all,2);
    
    % calculate a NNtot x msee matrix with (msee times) the posterior probability of each 
    % draw for each consumer
    mweights = P7all./repmat(P7allavg,1,msee); 
else
    Y1allmat = dummyvar(Y1all+1)';
    P1all = repmat(Y1allmat,msee,1).*P1allbig;
    P1all = reshape(P1all,CC,NNtot*msee);
    P1all = sum(P1all);
    P1all = reshape(P1all,msee,NNtot)';
    
    % calculate the average probability across draws for each consumer
    P1allavg = mean(P1all,2);
 
    % calculate a NNtot x msee matrix with (msee times) the posterior probability of each 
    % draw for each consumer
    mweights = P1all./repmat(P1allavg,1,msee);
end
    
% calculate expected P1 for each choice conditional on observed choice
factormat = selectinmat(mweights,1-ascribed); %NNtot x msee
factormat = reshape(factormat',1,NN*msee);
factormat = repmat(factormat,CC,1);
P1cond = reshape(P1,CC,NN*msee);
P1cond = P1cond.*factormat;
P1cond = reshape(P1cond',msee,CC*NN);
P1cond = mean(P1cond,1);
P1cond = reshape(P1cond,NN,CC);

% calculate predicted shares
P1allbig = reshape(P1allbig,CC,NNtot*msee);
P1allbig = reshape(P1allbig',msee,CC*NNtot);
P1allbig = mean(P1allbig,1);
P1allbig = reshape(P1allbig,NNtot,CC);
predshares = P1allbig.*repmat(surveyweights,1,CC);
predshares = sum(predshares)'/sum(surveyweights);
prednchgood =(CM'*predshares*sum(surveyweights))';

% reshape mweights as a vector
mweights = reshape(mweights,msee*NNtot,1);









program/m files/profitwebprice.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% PROFITWEBPRICE.M: Calculate Post company profit for a given web price
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   price           scalar                  price of web edition
%   tcost           scalar                  transaction cost of buying
%   U               msee*NNtot x CC-1       utilities (at price of 0)
%	CM			    CC x GG				    i*j=1 if good j included in choice i
% 	surveyweights	NNtot			        sampling weights of each observation
%   piweb           scalar                  profit per reported web reader
%   piprint         scalar                  profit per reported print reader
%   issuesperyear   1 x GG                  number of issues of each good per year
%   postpos         scalar                  position of Post in lhslist1
%   postcompos      scalar                  position of post.com in lhslist1
%   alpha           scalar                  price coefficient
%   msee            scalar                  number of simulation draws
%   mweights        msee*NNtot              unobservable weights
%   gam             scalar                  gamma parameter (pr of good
%                                           news day)
%   Uadd            CC x 1                  utility to add on good news day
%	
% OUTPUTS:
%   negprofit       CC                      (negative) Post company profit per day
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [negprofit] = profitwebprice(price,tcost,U,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd)

global CC GG NNtot
    
U = [zeros(NNtot*msee,1) U];
U = U + repmat(CM(:,postcompos)',NNtot*msee,1).*repmat(alpha*(price+tcost),NNtot*msee,CC);
Unews = U+repmat(Uadd',msee*NNtot,1);
P = exp(U)./repmat(sum(exp(U),2),1,CC);
P = P.*repmat(mweights,1,CC).*repmat(surveyweights,msee,CC);
Pnews = exp(Unews)./repmat(sum(exp(Unews),2),1,CC);
Pnews = Pnews.*repmat(mweights,1,CC).*repmat(surveyweights,msee,CC);
P = (1-gam)*P+gam*Pnews;
nchbundle = sum(P)/msee;
nchgood = zeros(GG,1);
for ii = 1:CC
	for jj = 1:GG
		if(CM(ii,jj)==1), nchgood(jj) = nchgood(jj)+nchbundle(ii); end
	end
end
piweb = piweb+price;
profit = nchgood(postpos)*piprint*issuesperyear(postpos) + nchgood(postcompos)*piweb*issuesperyear(postcompos);

negprofit = -profit;








program/m files/RUNOEDpc.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% RUNOED.M: Shell function for estimation of OED Model.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filename	    string				key of input file in current directory (run###) where ### is key
%	b0		        PP				    starting value of parameters (**OPTIONAL)
%
% VARIABLES IN INPUT FILE:
%	Y1all		    ntot				one-day choices
%	Y7all		    ntot				seven-day choices
%	Xall		    ntot x KK			observable rhs vars
%	CM			    CC x GG				i,j=1 if good j included in choice i
%	Cincl			CCW x 2				i,1:2 gives the 1 and 7-day choices incl in combo choice i
%	Bcons		    CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			    CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	header		    KK+DD				array of variable names
%	Mcons		    CC					first vector for missing 1-day data
%	Mincl		    CC					second vector for missing 1-day data
% 	surveyweights	NN				    sampling weights of each observation
%	ascribed	    NN					=1 if observation is ascribed
%	release		    NN					=1 if observation is in the single release (to be used in calc)
%	R			    (PP-ZZ) x PP		matrix of linear restrictions
%	r			    (PP-ZZ)				vector of linear restrictions (Rb=r)
%	excl		    PP					vector of exclusion restrictions (=1 if excluded)
%	lhslist1	    GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDest### (final parameter estimate, standard error, S, 
%				L, dL, CM, excl, lhslist1, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function RUNOED(filekey,b0)

global UseDyn ImpSamp NN NNtot GG CC KK DD PP PMAX ZZ CCW tol0 tolf...
       mfe0 mfef m0 mis msteps mf mtest mz msee melast

% set filenames
inputfile = strcat('run',filekey);
outputfile = strcat('OEDest',filekey);
outputfileRD = strcat('OEDestRD',filekey);

% load input variables
cd N:/RESEARCH/OED/Input
%cd /homes/nber/gentzkow/RESEARCH/OED/Input
load(inputfile,'Y1all','Y7all','Xall','CM','Cincl','Bcons','Bex','headers','Mcons','Mincl','surveyweights',...
				'ascribed','R','r','excl','lhslist1','buildparams')
if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

% set parameters            
[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn ImpSamp tol0 tolf tol0msm tolfmsm mfe0 mfef m0 mis mf mtest mz mmsm msee melast] = setestparams;            

% change to output directory
cd N:/RESEARCH/OED/Results
%cd /homes/nber/gentzkow/RESEARCH/OED/Results

% seed random number generator
randn('state',sum(100*clock));

% remove ascribed observations
surveyweights = selectinmat(surveyweights,1-ascribed);
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% generate transformation matrices to impose constraints
[T A] = transmats(R,r);

% set starting value of parameters b0 (if not given)
if nargin~=1 & nargin~=2, error('Wrong number of arguments'); end
if nargin==1 & DD>0
    b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Mcons,Mincl,Bex);
elseif nargin==1 & DD==0
	b0 = zeros(PP,1);
end

% generate random draws and weights
if ImpSamp==1 & DD>0
	[RD, weights] = genis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b0,excl,mf);
elseif ImpSamp==0 & DD>0
    RD = randn(NN*DD,mf);
	weights = ones(NN,mf);
elseif DD==0
    mf = 1;
    RD = 0;
    weights = ones(NN,1);
end

% estimation routine: SML estimates
[bsml,SE,S,SE1,S1,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Mcons,Mincl,Bex);

% estimation routine:  MSM estimates
%if DD>0
	%[bstar,SE,S,L,dL] = ESTmsm(bsml,excl,Y1,Y7,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex);
    %else
	%bstar = bsml;
    %end

bstar = bsml;

% reparameterize pi to be in [0,1] and adjust std errors by delta method
bstar(PP) = exp(bstar(PP))/(1+exp(bstar(PP)));
df = 1/(1+exp(bstar(PP)))^2;
S(PP,:) = S(PP,:).*repmat(df,1,PP);
S(:,PP) = S(:,PP).*repmat(df,PP,1);
SE(PP) = SE(PP).*df;
S1(PP,:) = S1(PP,:).*repmat(df,1,PP);
S1(:,PP) = S1(:,PP).*repmat(df,PP,1);
SE1(PP) = SE1(PP).*df;

% save
sprintf('Saving results')
buildparams = [NNtot NN GG CC KK DD PMAX PP ZZ CCW];
estparams = [UseDyn ImpSamp tol0 tolf tol0msm tolfmsm mfe0 mfef m0 mis mf mtest mz mmsm msee melast];
save(outputfile,'bstar','dL','L','dLc','Hc','SE','S','SE1','S1','headers','lhslist1','buildparams','estparams','msteps');
save(outputfileRD,'RD');








program/m files/testis.m


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% TESTIS.M: Compare variance of importance sampling and standard estimates of probabilities.
%
% Matthew Gentzkow
% July 16, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	X			NN x KK				observable rhs vars
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC*GG				i*j=1 if good j included in choice i
%	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
%	b			PP					parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	mistest		scalar				number of monte carlo simulations
%   meach       scalar              number of simulation draws to use in each prob estimate
%   b0          PP                  preliminary parameter estimate to calculate IS draws
%
%	
% OUTPUTS:
%	varis		scalar	    		average variance of imp sampling simulated probabilities
%	varstd		scalar				average variance of standard simulated probabilities
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [varis,pavgis,varstd,pavgstd] = testis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b,excl,mistest,meach,b0)

global NN DD mis;

% calculate preliminary probabilities Pavg0
RD = randn(NN*DD,mis);
Pavg0 = avgprob(b0,excl,mis,Y1,Y7,X',RD,CM',Bcons,Mcons,Mincl,Bex);

Pstd = zeros(NN,mistest);
Pis = zeros(NN,mistest);

for ii = 1:mistest
    
    RDstd = randn(NN*meach*DD,1);
    [RDis, weights, P0] = genis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b0,excl,meach,Pavg0);
    weights = reshape(weights,NN,meach);
    
    Pcur = probabilities7(X,Y1,Y7,RDstd,b,excl,CM,Bcons,Mcons,Mincl,Bex,meach,NN);
    Pcur = reshape(Pcur,NN,meach);
    Pstd(:,ii) = mean(Pcur,2);
    
    Pcur = probabilities7(X,Y1,Y7,RDis,b,excl,CM,Bcons,Mcons,Mincl,Bex,meach,NN);
    Pcur = reshape(Pcur,NN,meach).*weights;
    Pis(:,ii) = mean(Pcur,2);

end

varis = mean(var(Pis'));
pavgis = mean(Pis,2);
varstd = mean(var(Pstd'));
pavgstd = mean(Pstd,2);







program/m files/transmats.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% TRANSMATS.M: Generate transformation matrix and vector (T and A) from linear
%				constraint Rb=r.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	R			(PP-ZZ) x PP		matrix of linear restrictions
%	r			(PP-ZZ)				vector of linear restrictions (Rb=r)
%	
% OUTPUTS:
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [T,A] = transmats(R,r)

global PP ZZ;

if ~isempty(R)
    Pmat = eye(PP)-R'*inv(R*R')*R;
    T = orth(Pmat);
    L = null(Pmat);
    A = r'*inv(L'*R')*L';
else
    T = eye(PP);
    A = zeros(1,PP);
end

% test transmats
tolerance = 10^(-12);
b0 = randn(1,PP);
bc = b0*T;
b1 = bc*T'+A;
bc = b1*T;
b2 = bc*T'+A;
if abs(max(b2-b1))>tolerance | abs(min(b2-b1))>tolerance
    error('Error in transmats');
end

A = A';






program/m files/util.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% UTIL.M: Calculate utilities of each choice, disaggregated into
% 		utility based on observed and unobserved chars, as well
% 		as matrix of probabilities (this is embedded also in C functions,
%		but it's sometimes nice to be able to have the MATLAB code).
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN*KK					observable rhs vars
%	RD		    msee*NN*DD			    random draws of unobservable rhs vars
%	bstar		PP						parameter vector
%	CM			CC*GG					i*j=1 if good j included in choice i
%	NN			scalar					let NN be input here so can vary
%	
% OUTPUTS:
%	U			msee*NN x CC			i*j is consumer i's utility for choice j
%	Uobs**		msee*NN x CC			utility setting all unobservables=0 (**optional)
%	Uunobs**	msee*NN x CC			utility setting all observables=0 (**optional)
%	P**			msee*NN x CC			i*j is probability that i chooses j (**optional)
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [U,Uobs,Uunobs,P] = util(X,RD,bstar,excl,CM,NN)

global GG CC KK DD PP PMAX ZZ msee

bbig = reverseselect(bstar,1-excl);

CM = reshape(CM,GG,CC)';
Xm = reshape(X',KK,NN)';
if DD>0
	RDm = reshape(RD',DD,msee*NN)';
else
	RDm = [];
end
DATAm = [repmat(Xm,msee,1) RDm];
beta = reshape(bbig(1:(KK+DD)*GG),KK+DD,GG);
gamma = reshape(bbig((KK+DD)*GG+1:PMAX-1),KK+DD,CC-GG-1);
Us = DATAm*beta;				% Utility of single goods
Uc = DATAm*gamma;			    % Extra utility of combinations
U = Us;
if CC>GG+1
    for i=GG+2:CC
        U = [U sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
    end
end
U = [zeros(NN*msee,1) U];

if nargout > 1
	betaobs = beta(1:KK,:);
	gammaobs = gamma(1:KK,:);
	Us = DATAm(:,1:KK)*betaobs;				% Utility of single goods
	Uc = DATAm(:,1:KK)*gammaobs;			% Extra utility of combinations
	Uobs = Us;
	if CC>GG+1
    	for i=GG+2:CC
        	Uobs = [Uobs sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
    	end
	end
	Uobs = [zeros(NN*msee,1) Uobs];
end

if nargout > 2 & DD>0
	betaunobs = beta(KK+1:KK+DD,:);
	gammaunobs = gamma(KK+1:KK+DD,:);
	Us = DATAm(:,KK+1:KK+DD)*betaunobs;				% Utility of single goods
	Uc = DATAm(:,KK+1:KK+DD)*gammaunobs;			% Extra utility of combinations
	Uunobs = Us;
	if CC>GG+1
    	for i=GG+2:CC
 	       Uunobs = [Uunobs sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
 	   end
	end
	Uunobs = [zeros(NN*msee,1) Uunobs];
elseif nargout > 2 & DD==0
	Uunobs = zeros(NN*msee,CC);
end
	
if nargout > 3
	Ue = exp(U);
	Ue_sum = repmat(sum(Ue,2),1,CC);
	P = Ue./Ue_sum;
end






program/m files/wrongbuildparams.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% WRONGBUILDPARAMS.M: Script for checking that build parameters in current data
%                       match parameters with which C-files were compiled.
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function test = wrongbuildparams(buildparams)

% retrieve data parameters from MEX file
cparam = getcparameters;
if cparam==buildparams(2:10)'
    test=0;
else 
    test=1;
end







program/Matlab Tools/changes.m

% Matthew Gentzkow
% February 27, 2002
%
% function changes

function chg = changes(choices,C)

n = size(choices);
t = size(C,2);
chg = zeros(2,2);

edges = cumsum(ones(2,1))-1;
for i = 1:n
	count = histc(C(i,:)',edges);
	shares = count./repmat(sum(count),2,1);
   if choices(i)==2
      chg(:,1) = chg(:,1)+shares;
   end
   if choices(i)==3
      chg(:,2) = chg(:,2)+shares;
   end
end

chg = chg./repmat(sum(chg,1),2,1);







program/Matlab Tools/choosefromv.m

% Matthew Gentzkow
% June 24, 2002
%
% function choosefromv
%
% Takes a vector of dummy variables as input, randomly chooses a specified number
% of elements, and returns a new vector with the chosen elements=1 and all other
% elements =0.
%
% Note it is written right now for ROW VECTORS for both input and output.

function newv = choosefromv(n,v);

if max(v)>1 | min(v)<0, error('choosefromv only takes 0-1 vectors as input'); end

size=length(v);
draws = rand(1,size);
draws = draws.*v;
newv = zeros(1,size);
for i = 1:n
    [xx,index]=max(draws);
    draws(index)=0;
    newv(index)=1;
end






program/Matlab Tools/chooseone.m

% Matthew Gentzkow
% February 14, 2002
%
% function chooseone
%
% Simulates choices among alternatives given specified probabilities.
% Takes as input a matrix whose columns represent different choices and whose elements are probabilities
% of each choice for a given row. Note that all rows must sum to 1. Output is a vector of choices for a given
% simulation run.

function choices = chooseone(probmat)

s = size(probmat);
n = s(1);		% number of rows
c = s(2);		% number of choices

P = cumsum(probmat,2);
draw = repmat(rand(n,1),1,c);
testmat = max(0,sign(draw-P));
choices = sum(testmat,2)+1;






program/Matlab Tools/extract.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% EXTRACT.M: Script to assign each element of an input vector to output variables.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function varargout = extract(v)

for ii = 1:nargout
    varargout(ii) = {v(ii)};
end






program/Matlab Tools/findinmat.m

% Matthew Gentzkow
% June 24, 2002
%
% findinmat
% 
% Return the index of the first row in a matrix that matches an input vector.  

function index = findinmat(row,mat)

totrows = size(mat,1);
match = 0;
j = 1;
while match == 0
    if row==mat(j,:) 
        index=j;
        match=1;
    elseif j==totrows
        index=-1;
        match=1;
    else 
        j = j+1;
    end
end






program/Matlab Tools/fixy.m

function Y = fixy(Y)

n = size(Y,1);
for i = 1:n
   if sum(Y(i,2:4))==0
      Y(i,1)=1;
   end
end







program/Matlab Tools/Htest.m

function H = Htest(dLmat,c,d,k)

t = (0:((k+d)*c)^2-1);
i1 = fix(t/((k+d)*c))+1;
i2 = rem(t,(k+d)*c)+1;
Hmat = dLmat(:,i1).*dLmat(:,i2);
H = sum(Hmat,1);
H = reshape(H,(k+d)*c,(k+d)*c);






program/Matlab Tools/logitsim.m

% Matthew Gentzkow
% February 23, 2002
%
% function logitsim
%
% Generates data for using a given covariance matrix, then
% simulates logit choices for a given parameter vector. 

function [Y,X] = logitsim()

d = 0;			% number of unobservables
k = 1;			% number of observables
c = 2;			% number of choices
n = 10;  		% number of consumers

S = eye(k);		% covariance of X variables
  
b = [2];		% true parameters (vars in rows (k+d), choices in cols (c-1))
  
b = reshape(b,(k+d)*(c-1),1);
draws = randn(n,k);
X = (S^.5*draws')';
if d>0
   N = randn(n,d);
   DATA = [X N];
else
   DATA = X;
end

% generate matrix of probabilities
bmat = reshape(b,(k+d),c-1);
U = [zeros(n,1) DATA*bmat];				% Add vector of zeros for choice 0
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,c);
P = Ue./Ue_sum;

% simulate YY
YY = simulate(P,1);

% reshape YY as dummy vars
Y = zeros(n,c);
for i = 1:c
   for j = 1:n
      if YY(j)==i, Y(j,i)=1; end
   end
end

  








program/Matlab Tools/MachineZeroEpsilon.m

eps2 = 2^(-20);
d2 = -20;
while (1+eps2 ~= 1)
    eps2 = eps2/2;
    d2 = d2 - 1;
end

eps10 = 10^(-6);
d10 = -6;
while (1+eps10 ~= 1)
    eps10 = eps10/10;
    d10 = d10 - 1;
end
disp(sprintf('The machine epsilon is 2^(%d) or 10^(%d)',d2,d10))

MachZero2 = 2^(-20);
d2 = -20;
while (MachZero2 ~= 0)
    MachZero2 = MachZero2/2;
    d2 = d2 - 1;
end
MachZero10 = 1e-6;
d10 = -6;
while (MachZero10 ~= 0)
    MachZero10 = MachZero10/10;
    d10 = d10 - 1;
end
disp(sprintf('The machine zero is 2^(%d) or 10^(%d)',d2,d10))






program/Matlab Tools/Matlab Tools.MGENTZKO-DT.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\TOOLS\Matlab Tools\







program/Matlab Tools/reverseselect.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% REVERSESELECT.M: Reverses the effect of selectinmat (sort of). Takes a matrix M and
%				expands it according to a vector V. For each row i of V, the
%				corresponding row of the resulting matrix is all zeros if V==0
%				or equal to a row of M if V==1.
%
% Matthew Gentzkow
% October 8, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	M			matrix
%	V			V(i)=1 if row i to be retained, =0 otherwise
%	
% OUTPUTS:
%	Mnew		matrix of only the selected rows of M
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function Mnew = reverseselect(M,V)

[n,k] = size(M);
bign = length(V);
if n ~= sum(V), error('Matrix and vector of different sizes'); end
M = [M;zeros(1,k)];

indices = [];
counter = 1;
for i = 1:bign
	if V(i)==1
		indices = [indices;counter];
		counter = counter+1;
	else
		indices = [indices;n+1];
	end
end

Mnew = M(indices,:);







program/Matlab Tools/selectinmat.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SELECTINMAT.M: Select a subset of the rows of a matrix and return a new matrix.
%			with only the selected rows. Inputs are the matrix from which to 
%			select and a vector =1 if the observation is to be retained or a 
%			zero otherwise.
%
% Matthew Gentzkow
% October 8, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	M			matrix
%	V			V(i)=1 if row i to be retained, =0 otherwise
%	
% OUTPUTS:
%	Mnew		matrix of only the selected rows of M
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function Mnew = selectinmat(M,V)

[n,k] = size(M);
if n ~= size(V), error('Matrix and vector of different sizes in SELECTINMAT'); end

indices = find(V);
Mnew = M(indices,:);







program/Matlab Tools/simulate.m

% Matthew Gentzkow
% February 14, 2002
%
% function simulate
%
% Simulates t choices using probabilities given in probmat
% and reports fractions of each choice. 

function [result,shares] = simulate(probmat,t)

s = size(probmat);
n = s(1);		% number of rows
c = s(2);		% number of choices

result = zeros(n,t);

for i = 1:t
   result(:,i) = chooseone(probmat);
end

edges = cumsum(ones(c,1));
result = reshape(result,n*t,1);
count = histc(result,edges);
if n == 1, count = count'; end
shares = count./repmat(sum(count),c,1);






program/Matlab Tools/testlogit.m

% testlogit
%
% simulations to test random utility model for multiple choices

function [dist]=testlogit()

n = 100000;              % number of draws
gamma = .577215664901;  % Euler's constant

m10 = 0;             % mean utility for outside alternative 1
m20 = 0;             % mean utility for outside alternative 2
m1 = -3;            % mean utility for choice 1
m2 = -3;            % mean utility for choice 2
delta = 7;          % increment to utility if buy both

epsilon10 = -log(log(1./rand(n,1)))-gamma;
epsilon20 = -log(log(1./rand(n,1)))-gamma;
epsilon1 = -log(log(1./rand(n,1)))-gamma;
epsilon2 = -log(log(1./rand(n,1)))-gamma;

%u0 = m0+epsilon0;
u1 = m1+epsilon1-epsilon10;
u2 = m2+epsilon2-epsilon20;
u12 = u1+u2 + delta;

%U = [u0 u1 u2 u12];
U = [zeros(n,1) u1 u2 u12];
[m I]=max(U');

dist=zeros(1,4);

for i = 1:n
    dist(I(i))=dist(I(i))+1;
end

dist = dist./n;






program/Matlab Tools/testmats.m

% Matthew Gentzkow
% February 17, 2002
%
% testmats
% 
% This function compares matrices A and B, returning a new matrix TEST
% where TESTij==1 if Aij==Bij and TESTij==0 otherwise. Note that the
% dimensions of A and B must be the same.

function TEST = testmats(A,B)

% check for errors
if size(A)~=size(B), error('Matrices must have the same dimensions'), end

TEST = sign(-abs(A-B))+1;






program/Matlab Tools/trim.m

function c = trim(C)

n = size(C,1);
c = zeros(4603,1);
j=1;
for i = 1:n
   if C(i,2)==1
      c(j)=C(i,1);
      j=j+1;
   end
end







program/mexall.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% MEXALL.M: Function to compile mex files.
%
% Matthew Gentzkow
% November 24, 2004
% Online Editions
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% path for .c files
sourcepath = 'M:\PROJECTS\PrintOnline\program\c files\source';

% path for include files
C1 = '-I../include'; 

% path for output files
C2 = '-outdir';
C3 = '../bin';

% compile
cd(sourcepath)
mex('utilities.c','oedcalc.c',C1,C2,C3)
mex('probabilities1.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('probabilities7.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('isdraws.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3,'-g')
mex('gradients.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('deltamat.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('crossderiv.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('likelihood7.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3)
mex('likelihood1.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3) 
mex('getcparameters.c','oedcalc.c','oedcalcprob.c',C1,C2,C3)
mex('deltamat1.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('crossderivw.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)

% %mex('calc7big.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c',C1,C2,C3)
% mex('avgprob.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
% mex('probabilities.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
% %mex('msmobj.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3)

clear sourcepath C1 C2 C3;






program/program.MGENTZKO-DT.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\







program/program.MGENTZKO-NB.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\







program/RUNOED.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% RUNOED.M: Shell function for estimation of OED Model.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filename	    string				key of input file in current directory (run###) where ### is key
%	b0		        PP				    starting value of parameters (**OPTIONAL)
%	RD		        NN*DD x mf          random draws (**OPTIONAL)
%   weights         NN x mf             importance sampling weights
%                                       (**OPTIONAL)
%
% VARIABLES IN INPUT FILE:
%	Y1all		    ntot				one-day choices
%	Y7all		    ntot				seven-day choices
%	Xall		    ntot x KK			observable rhs vars
%	CM			    CC x GG				i,j=1 if good j included in choice i
%	Cincl			CCW x 2				i,1:2 gives the 1 and 7-day choices incl in combo choice i
%	Bcons		    CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			    CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	header		    KK+DD				array of variable names
% 	surveyweights	NN				    sampling weights of each observation
%	ascribed	    NN					=1 if observation is ascribed
%	release		    NN					=1 if observation is in the single release (to be used in calc)
%	R			    (PP-ZZ) x PP		matrix of linear restrictions
%	r			    (PP-ZZ)				vector of linear restrictions (Rb=r)
%	excl		    PP					vector of exclusion restrictions (=1 if excluded)
%	lhslist1	    GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDest### (final parameter estimate, standard error, S, 
%				L, dL, CM, excl, lhslist1, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function RUNOED(filekey,b0,RD,weights)

global UseDyn ImpSamp NN NNtot GG CC KK DD PP PMAX ZZ CCW tolf0 tolff tolx0 tolxf...
       mfe0 mfef miter0 miterf m0 mis msteps mf mtest msee melast

% set filenames
inputfile = strcat('run',filekey);
outputfile = strcat('OEDest',filekey);
outputfileRD = strcat('OEDestRD',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'
load(inputfile,'Y1all','Y7all','Xall','CM','Cincl','Bcons','Bex','headers','surveyweights',...
				'ascribed','R','r','excl','lhslist1','buildparams')
if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

% set parameters            
[NNtot NN GG CC KK DD PMAX PP ZZ CCW XX UseDyn] = extract(buildparams);
[ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,msteps,mf,mtest,msee,melast]=setestparams;           
         
% change to output directory
cd 'M:\PROJECTS\PrintOnline\current run\results'

% seed random number generator
randn('state',sum(100*clock));

% remove ascribed observations
surveyweights = selectinmat(surveyweights,1-ascribed);
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% generate transformation matrices to impose constraints
[T A] = transmats(R,r);

% set starting value of parameters b0 (if not given)
if nargin~=1 & nargin~=2 & nargin~=4, error('Wrong number of arguments'); end
if nargin==1 & DD>0
    b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Bex);
elseif nargin==1 & DD==0
	b0 = zeros(PP,1);
end

% generate random draws and weights
if nargin<3 & ImpSamp==1
	[RD, weights] = genis(X,Y1,Y7,CM,Bcons,Bex,b0,excl,mf);
elseif nargin<3 & ImpSamp==0 & DD>0
    RD = randn(NN*DD,mf);
	weights = ones(NN,mf);
elseif nargin<3 & ImpSamp==0 & DD==0
    RD = 0;
    weights = ones(NN,1);
end

% estimation routine: SML estimates
[bsml,SE1,S1,SE2,S2,SE3,S3,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Bex);
bstar = bsml;

% reparameterize pi and gam to be in [0,1] and adjust std errors by delta method
for ii=PP-1:PP
    bstar(ii) = exp(bstar(ii))/(1+exp(bstar(ii)));
    df = 1/(1+exp(bstar(ii)))^2;
    S1(ii,:) = S1(ii,:).*repmat(df,1,PP);
    S1(:,ii) = S1(:,ii).*repmat(df,PP,1);
    SE1(ii) = SE1(ii).*df;
    S2(ii,:) = S2(ii,:).*repmat(df,1,PP);
    S2(:,ii) = S2(:,ii).*repmat(df,PP,1);
    SE2(ii) = SE2(ii).*df;
    S3(ii,:) = S3(ii,:).*repmat(df,1,PP);
    S3(:,ii) = S3(:,ii).*repmat(df,PP,1);
    SE3(ii) = SE3(ii).*df;
end
    
% save
sprintf('Saving results')
buildparams = [NNtot NN GG CC KK DD PMAX PP ZZ CCW];
estparams = [UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast];
save(outputfile,'bstar','dL','L','dLc','Hc','SE1','S1','SE2','S2','SE3','S3','headers','lhslist1','buildparams','estparams','msteps');
save(outputfileRD,'RD','weights');








program/SEEOED.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SEEOED.M: Shell function for analysis of OED Model.
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
% note: MAKE SURE CROSSDERIV IS COMPILED W/ PROPER PARAMETER VALUES
%
% INPUTS:
%	filekey 	string				key of files in current directory (OEDout### and run###) where ### is key 
%
% VARIABLES IN INPUT FILE:
%	Y1all		NNtot				one-day choices
%	Y7all		NNtot				seven-day choices
%	Xall		NNtot x KK			observable rhs vars
%	CM			CC x GG					i*j=1 if good j included in choice i
%	headers		KK+DD					array of variable names
% 	surveyweights	NN					sampling weights of each observation
%	ascribed	NN					=1 if observation is ascribed
%	bstar		PP					final fitted parameter value
%	L			scalar				value of maximized likelihood
%	SE			PP					vector of standard errors
%	S			PP x PP				covariance matrix of parameter estimates
%	excl		PP					vector of exclusion restrictions
%	lhslist1	GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDout### (final parameter estimate, standard error, S, RESULT matrix, 
%				L, dL, CM, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function SEEOED(filekey)

global NN NNtot GG CC KK DD PP PMAX ZZ CCW mf mz msee melast mis

%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PRELIMINARY STUFF    %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

mstderr = 50;           % number of monte-carlo draws for calculating std errors
mistest = 5;            % number of monte-carlo draws for testing importance sampling
nowebpos = 33;          % position of no-web variable in Xall (0 if no such variable)
noprintpos = 32;        % position of no-print variable in Xall (0 if no such variable)

% set filenames
inputfile1 = strcat('run',filekey);
inputfile2 = strcat('OEDest',filekey);
outputfile = strcat('OEDout',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'

load(inputfile1,'Y1all','Y7all','Xall','CM','surveyweights','ascribed',...
    'excl','lhslist1','Bcons','Bex','R','r','buildparams')

cd 'M:\PROJECTS\PrintOnline\current run\results'
load(inputfile2,'bstar','headers','lhslist1','dL','L','dLc','Hc','SE3','S3','estparams','msteps');

if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast] = extract(estparams);
if DD==0
    msee = 1;              % number of draws to use in simulation
    mcd = 1;               % number of draws to use in calculating cross-derivatives
end
% pick standard errors
SE = SE3;
S=S3;
% new value for mis & msee
mis = 50;
msee = 100;

% seed random number generator and generate random draws
randn('state',sum(100*clock));
if DD>0
    RD = randn(NNtot*DD,msee);
else
    RD = zeros(1,msee);
end

% take out ascribed observations
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% monte-carlo draws on bstar
sprintf('monte-carlo draws')
[T A] = transmats(R,r);
RDsterr = randn(ZZ,mstderr);
Sc = T'*S*T;
bstarc = (bstar'*T)';
Schol = chol(Sc)';
bstarcmat = repmat(bstarc,1,mstderr) + (Schol * RDsterr);
bstarmat = (bstarcmat'*T'+repmat(A',mstderr,1))';

% calculate all utilities
sprintf('calculate utilities')
Uall = utilities(bstar,excl,Xall',RD,CM',msee,NNtot);
Uall = reshape(Uall,CC-1,msee*NNtot)';  % reshape so it's (msee*NNtot x CC-1)
if DD>0
    Uobs = utilities(bstar,excl,Xall',zeros(NNtot*DD,msee),CM',msee,NNtot);
else
    Uobs = utilities(bstar,excl,Xall',zeros(1,msee),CM',msee,NNtot);
end    
Uobs = reshape(Uobs,CC-1,msee*NNtot)';
Uunobs = utilities(bstar,excl,zeros(KK,NNtot),RD,CM',msee,NNtot);
Uunobs = reshape(Uunobs,CC-1,msee*NNtot)';

% calculate variance/covariance components of utilities
sprintf('variance/covariance componenets')
webv = zeros(NNtot,1);
printv = zeros(NNtot,1);
if nowebpos>0
    webv = Xall(:,nowebpos);
end
if noprintpos>0
    printv = Xall(:,noprintpos);
end
csobs = 1-max(webv,printv);
NNweb = sum(csobs);
Uallcs = selectinmat(Uall,repmat(csobs,msee,1));
Uobscs = selectinmat(Uobs,repmat(csobs,msee,1));
Uunobscs = selectinmat(Uunobs,repmat(csobs,msee,1));
CORobs = corrcoef(Uobscs(1:NNweb,1:GG));
Vobs = cov(Uobscs(1:NNweb,1:GG));
if DD>0
    CORunobs = corrcoef(Uunobscs(:,1:GG));
    Vunobs = cov(Uunobscs(:,1:GG));
else
    CORunobs = zeros(GG,GG);
    Vunobs = zeros(GG,GG);
end
Vepsilon = (pi^2/6)*eye(GG);
Vtotal = Vobs+Vunobs+Vepsilon;
clear Uobs Uallcs Uunobs Uobscs Uunobscs;

% P, P(1-P), and Conditional Probability Weights
sprintf('probabilities and weights')
[predshares prednchgood P1avg P1minP1avg mweights P1cond P1] = ...
    probweight(Xall,Y1all,Y7all,X,Y1,Y7,RD,bstar,excl,CM,Bcons,Bex,msee,UseDyn,ascribed,surveyweights);

% calculate number choosing each good/bundle
sprintf('number choosing')
[nchgood nchbundle Y1dc] = numchoosing(Y1all,CM,surveyweights,NNtot);

% calculate distribution of interaction terms
sprintf('gamma terms')
[gammas,gammasse,gammasmin,gammasmax,gammasvar] = ...
            calcgammas(nchbundle,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mstderr);

% calculate distribution of second choices & changes in demand
sprintf('changes')
[SC,SCse,D,Dse] = demchanges(nchbundle,Y1dc,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mweights,mstderr);

% calculate cross-derivatives
sprintf('cross-derivatives')
[CDwTOT,CDwTOTcov,CDwTOTse,CDw] = crossderivatives(msee,mstderr,bstar,bstarmat,excl,Xall,CM,surveyweights,mweights);

% goodness of fit
sprintf('goodness of fit')
[probsyes probsno] = goodfit(Y1,P1');


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    TEST IMPORTANCE SAMPLING            %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%sprintf('test importance sampling')
%b0 = bstar.*(1+randn(PP,1)/2);
%[varis,pavgis,varstd,pavgstd] = testis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,bstar,excl,mistest,msee,b0);


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PARAMETER TABLE      %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('parameter table')
bstarfull = reverseselect(bstar,1-excl);
SEfull = reverseselect(SE,1-excl);
table = reshape([bstarfull(1:PMAX-3) SEfull(1:PMAX-3)]',(PMAX-3)*2,1);
table = reshape(table,2*(KK+DD),CC-1);
headlong =  reshape([headers repmat({''},(KK+DD),1)]',(KK+DD)*2,1);
tablemarg = reshape([bstarfull(1:PMAX-3) zeros(PMAX-3,1)]',(PMAX-3)*2,1);
tablemarg = reshape(tablemarg,2*(KK+DD),CC-1).*repmat(P1minP1avg(2:CC)',2*(KK+DD),1);
tablemargpct = tablemarg./repmat(P1avg(2:CC)',2*(KK+DD),1);

pie = bstar(PP);
gam = bstar(PP-1);
tau = bstar(PP-2);
if tau<0
    tau = -tau;
    gam = 1-gam;
end
tablenl = [tau;SE(PP-2);gam;SE(PP-1);pie;SE(PP)];

% save
save(outputfile,'RD','Uall','CORobs','CORunobs','Vobs','Vunobs','Vepsilon','Vtotal','nchgood','nchbundle',...
                'SC','SCse','D','Dse','gammas','gammasse','gammasmin','gammasmax','gammasvar','prednchgood',...
                'CDwTOT','CDwTOTse','CDwTOTcov','CDw','mweights','probsyes','probsno','table','headlong',...
                'tablemarg','tablemargpct','predshares','msee','lhslist1','CM','estparams','buildparams','tablenl');






program/setestparams.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SETPARAMETERS.M: Script for setting estimation parameters.
%
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,...
            mis,msteps,mf,mtest,msee,melast] = setestparams()          

% PROGRAM CONTROLS
ImpSamp = 1;       		% dummy indicating whether to use importance sampling estimator
                        % note that importance sampling should always be
                        % off for no-dynamics estimator

% OPTIMIZATION PARAMETERS
tolf0 = 5e-4;        	% tolerance values for optimization
tolff = 1e-4;
tolx0 = 1e-4;
tolxf = 1e-5;
mfe0 = 1500;       	% max function evaluations for optimization
mfef = 3000;
miter0 = 400;
miterf = 800;

% SIMULATION DRAWS
m0 = 50;                 % number of simulation draws for preliminary parameter estimate
mis = 200;                % number of simulation draws for probs in imp-sampling weights
msteps = [];            % sim draws in steps toward final estimator
mf = 300; 				% final number of simulation draws for parameter estimates
mtest = 50;			    % number of draws to use in calculating bias test statistic
msee  = 30;				% draws for data analysis
melast = 500;			% draws for calculating cross-elasticities








program/test/data4test.mat

ans:[1x2  double array]


X:[2x3  double array]


RD:[3x2  double array]


b:[11x1  double array]


excl:[12x1  double array]


CM:[2x4  double array]


Utrue:[9x2  double array]


Ptrue:[4x3  double array]


Y1:[3x1  double array]


Y7:[3x1  double array]


Bcons:[4x4  double array]


Mcons:[4x1  double array]


Mincl:[4x1  double array]


Bex:[4x4  double array]


P7true:[3x2  double array]


Pavg0true:[3x1  double array]


Cincl:[9x2  double array]


weights:[3x2  double array]


P7bigtrue:[9x3  double array]


Palltrue:[8x3  double array]


dP7bigtrue:[27x9  double array]


CDtrue:[4x3  double array]


DMtrue:[11x11  double array]


R:[1x11  double array]


r:[1x1  double array]


A:[11x1  double array]


T:[11x10  double array]


bc:[10x1  double array]


m:[1x1  double array]


Ltrue:[1x1  double array]


dLctrue:[10x1  double array]


L7true:[1x1  double array]


dLc7true:[10x1  double array]


Z:[27x9  double array]


Cdum:[9x3  double array]


Gntrue:[1x1  double array]


dGntrue:[8x1  double array]


NN:[1x1  double array]


GG:[1x1  double array]


CC:[1x1  double array]


KK:[1x1  double array]


DD:[1x1  double array]


PMAX:[1x1  double array]


PP:[1x1  double array]


ZZ:[1x1  double array]


CCW:[1x1  double array]


ninput:[1x1  double array]


IJseed:[1x1  double array]


KLseed:[1x1  double array]


P0true:[3x2  double array]


P1true:[8x3  double array]


Gtrue:[11x3  double array]


RDis:[3x2  double array]






program/test/test worksheet.xls
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program/test/test.m

% test MEX functions

% this test file uses the following parameter values:
% NN 3
% GG 2
% CC 4
% KK 2
% DD 1
% PMAX 12
% PP 11
% ZZ 10
% CCW 9

clear all
load data4test

m = 2;
ninput = 3;

% test utilities.c
U = utilities(b,excl,X,RD,CM,m,ninput);
if U==Utrue
	'utilities.c test passed'
else
	[U Utrue]
	error('utilities.c test failed');
end

% test probabilities1.c
P1 = probabilities1(X,RD,b,excl,CM,m,ninput);
if abs(P1-P1true)<10^-10
	'probabilities1.c test passed'
else
	[P1 P1true]
	error('probabilities1.c test failed');
end

% test probabilities7.c
P7 = probabilities7(X,Y1,Y7,RD,b,excl,CM,Bcons,Bex,m,ninput);
if abs(P7-P7true)<10^-10
	'probabilities7.c test passed'
else
	[P7 P7true]
	error('probabilities7.c test failed');
end

% test isdraws.c
[P0,RDis] = isdraws(b,excl,m,Y1,Y7,X,CM,Bcons,Bex, IJseed, KLseed);
if abs(P0-P0true)<10^-10
	'isdraws.c test passed'
else
	[P0 P0true]
	error('isdraws.c test failed');
end

% test  crossderiv.c
CD = crossderiv(b,excl,m,ninput,X,RD,CM);
if abs(CD-CDtrue)<10^-10
	'crossderiv.c test passed'
else
	[CD CDtrue]
	error('crossderiv.c test failed');
end

% test  gradients.c
G = gradients(b,excl,Y1,Y7,X,RD,CM,Bcons,Bex,weights,m);
if abs(G-Gtrue)<10^-3
	'gradients.c test passed'
else
	[G Gtrue]
	error('gradients.c test failed');
end

% test  deltamat.c
DM = deltamat(b,excl,m,X,RD,CM,Bcons,Bex,weights,Y1,Y7);
if abs(DM-DMtrue)<10^-3
	'deltamat.c test passed'
else
	[DM DMtrue]
	error('deltamat.c test failed');
end

% test  likelihood1.c
[L dLc] = likelihood1(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Bex,T,A,weights);
if abs(L-Ltrue)<10^(-3) & abs(dLc-dLctrue)<10^(-3)
	'likelihood1.c test passed'
else
	[L Ltrue]
    [dLc dLctrue]
	error('likelihood1.c test failed');
end

% test  likelihood7.c
[L dLc] = likelihood7(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Bex,T,A,weights);
if abs(L-L7true)<10^(-3) & abs(dLc-dLc7true)<10^(-3)
	'likelihood7.c test passed'
else
	[L L7true]
    [dLc dL7ctrue]
	error('likelihood7.c test failed');
end





% % test  msmobj.c
% [Gn,dGn] = msmobj(bc,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% if abs(Gn-Gntrue)<10^(-10) & abs(dGn-dGntrue)<10^(-10)
% 	'msmobj.c test passed'
% else
% 	[Gn Gntrue]
%     [dGn dGntrue]
% 	error('msmobj.c test failed');
% end
% 
% 
% % test probabilities.c
% P = probabilities(X,RD,b,excl,CM,m);
% if abs(P-Ptrue)<10^-10
% 	'probabilities.c test passed'
% else
% 	[P Ptrue]
% 	error('probabilities.c test failed');
% end
% 
% % test probabilitiesall.c
% Pall = probabilitiesall(X,RD,b,excl,CM,m,ninput);
% if abs(Pall-Palltrue)<10^-10
% 	'probabilitiesall.c test passed'
% else
% 	[Pall Palltrue]
% 	error('probabilitiesall.c test failed');
% end
% 
% % test avgprob.c
% Pavg0 = avgprob(b,excl,m,Y1,Y7,X,RD,CM,Bcons,Bex);
% if abs(Pavg0-Pavg0true)<10^-10
% 	'avgprob.c test passed'
% else
% 	[Pavg0 Pavg0true]
% 	error('avgprob.c test failed');
% end

% test calc7big.c
% P7big = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% [P7big dP7big] = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% if min(min(P7big==P7bigtrue)) & min(min(dP7big==dP7bigtrue))
% 	'calc7big.c test passed'
% else
% 	[P7big P7bigtrue]
%     [dP7big dP7bigtrue]
% 	error('calc7big.c test failed');
% end








program/test/test.MGENTZKO-DT.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\test\







program/test/Test.MGENTZKO-NB.~psfldr

[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\Test\







program/test/testsml.m

% calculate test statistic for consistency / no bias of SML (Hajivassiliou 2000)
%W = cteststat(bstar,excl,X,weights,CM,Bcons,Mcons,Mincl,Bex);
%pval = invchisquared(W,PP);






program/WELOED.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% WELOED.M: Welfare calculations.
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filekey 	string				key of files in current directory (OEDout### and run###) where ### is key 
%
%	
%
% FILES SAVED:
%	OEDwel### 
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function WELOED(filekey)

global NN NNtot GG CC KK DD PP PMAX ZZ CCW mf mz msee melast mis

% parameters
mstderr = 1;                        % number of simulation draws for standard error
postpos = 1;
postcompos = 2;
piweb = .1679;
piprint = .780919;
NPrint = 1780547;
%issuesperyear = [365-104 365 365-104];
%goodspi = [piprint piweb piprint];  % vector of profit per reported reader per day for each good
issuesperyear = [365-104 365];
goodspi = [piprint piweb];  % vector of profit per reported reader

% set filenames
inputfile1 = strcat('run',filekey);
inputfile2 = strcat('OEDest',filekey);
inputfile3 = strcat('OEDout',filekey);
outputfile = strcat('OEDwel',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'
load(inputfile1,'Y1all','Y7all','Xall','CM','surveyweights','ascribed',...
    'excl','lhslist1','Mcons','Mincl','Bcons','Bex','R','r','buildparams')

cd 'M:\PROJECTS\PrintOnline\current run\results'
load(inputfile2,'bstar','headers','lhslist1','dL','L','dLc','Hc','SE1','S1','estparams','msteps');
load(inputfile3,'CDwTOT','CDwTOTse','CDwTOTcov','nchgood','D','Dse','Uall','mweights','msee','RD');
S = S1;
SE = SE1;

if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast] = extract(estparams);
msee=100;

% temporarily set aside CDw
CDw = ones(NNtot,GG*GG);

% extract gam and tau parameters and calculate Uadd
gam = bstar(PP-1);
tau = bstar(PP-2);
Uadd = sum(CM*tau,2);
    
% random draws
if DD>0
%    RD = randn(NNtot*DD,msee);
else
    msee = 1;
    RD = 0;
end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    MONTE-CARLO DRAWS ON BSTAR AND CDw    %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if mstderr>1
    sprintf('monte-carlo draws')
    [T A] = transmats(R,r);
    RDsterr = randn(ZZ,mstderr);
    Sc = T'*S*T;
    Schol = chol(Sc)';
    bstarc = (bstar'*T)';
    bstarcmat = repmat(bstarc,1,mstderr) + (Schol * RDsterr);
    bstarmat = (bstarcmat'*T'+repmat(A',mstderr,1))';
    
    dNPmean = CDwTOT(postpos,postpos);
    dNWmean = CDwTOT(postpos,postcompos);
    dNcov = [CDwTOTcov(postpos,postpos) CDwTOTcov(postpos,postcompos);...
         CDwTOTcov(postcompos,postpos) CDwTOTcov(postcompos,postcompos)];
    RDsterr = randn(2,mstderr);
    dNchol = chol(dNcov)';
    dNmat = repmat([dNPmean;dNWmean],1,mstderr) + (dNchol * RDsterr);
else
    dNPmean = CDwTOT(postpos,postpos);
    dNWmean = CDwTOT(postpos,postcompos);
end

% define matrices to record things
alphamat = zeros(1,mstderr);
WelfareLossmat = zeros(GG,mstderr);
WelfareLossPermat = zeros(GG,mstderr);

for mm = 1:mstderr
    
    % use true parameter estimates for first column
    if mm>1
        b = bstarmat(:,mm);
        dNP = dNmat(1,mm);
        dNW = dNmat(2,mm);
    else
        b = bstar;
        dNP = dNPmean;
        dNW = dNWmean;
    end
    
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
    %    PRICE COEFFICIENTS          %
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    sprintf('price coefficients -- normal')

    % see memo for calculation of alpha and why it doesn't include lamda
    alpha = -NPrint/(piprint*dNP + piweb*dNW);

    %%%%%%%%%%%%%%%%%%%%%%%%%%%
    %    CONSUMER WELFARE     %
    %%%%%%%%%%%%%%%%%%%%%%%%%%%

    sprintf('consumer surplus calculation')

    % calculate welfare loss from removing each good
    WelfareLoss = zeros(GG,1);
    U = utilities(b,excl,Xall',RD,CM',msee,NNtot);
    U = reshape(U,CC-1,msee*NNtot)';
    U = [zeros(msee*NNtot,1) U];
    Unews = U+repmat(Uadd',msee*NNtot,1);
    EUbefore = log(sum(exp(U),2));
    EUbeforenews = log(sum(exp(Unews),2));
    EUbefore = gam*EUbeforenews + (1-gam)*EUbefore;
    EUbefore = mean(reshape(EUbefore.*mweights,NNtot,msee),2);
    for ii = 1:GG
        Uafter = selectinmat(U',1-CM(:,ii))';
        Uafternews = selectinmat(Unews',1-CM(:,ii))';
	    EUafter = log(sum(exp(Uafter),2));
        EUafternews = log(sum(exp(Uafternews),2));
        EUafter = gam*EUafternews + (1-gam)*EUafter;
        EUafter = mean(reshape(EUafter.*mweights,NNtot,msee),2);
        WelfareLoss(ii) = sum(surveyweights.*(EUbefore-EUafter))./alpha;
    end
    WelfareLossPer = WelfareLoss./nchgood;

    alphamat(1,mm) = alpha;
    WelfareLossmat(:,mm) = WelfareLoss;
    WelfareLossPermat(:,mm) = WelfareLossPer;
end

dNP = dNPmean;
dNW = dNWmean;
alpha = -NPrint/(piprint*dNP + piweb*dNW);

alphase = sqrt(var(alphamat));
WelfareLoss = WelfareLossmat(:,1);
WelfareLossse = sqrt(var(WelfareLossmat(:,2:mstderr)'))';
WelfareLossPer = WelfareLossPermat(:,1);
WelfareLossPerse = sqrt(var(WelfareLossPermat(:,2:mstderr)'))';


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PRODUCER WELFARE     %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('producer surplus calculation')
revday = nchgood.*goodspi';
revyear = revday.*issuesperyear';
drevday = D.*repmat(goodspi,GG,1);
drevdayse = Dse.*repmat(goodspi,GG,1);
drevyear = drevday.*repmat(issuesperyear,GG,1);
drevyearse = drevdayse.*repmat(issuesperyear,GG,1);


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    OPTIMAL PRICE        %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('Find optimal web price')
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'TolFun',tolff,'TolX',tolxf,'GradObj','off');
price = fminunc('profitwebprice',.16,OPTIONS,0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
profitopt = -profitwebprice(price,0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
profitplot = zeros(21,1);
prices = [0:20]*.05-.5;
for ii = 1:21
    profitplot(ii) = -profitwebprice(prices(ii),0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
end
%price=0; profitopt=0; profitplot=0;

% check transaction costs
profitatzero = profitplot(11);
pricetc = zeros(20,1);
profitopttc = zeros(20,1);
mintc = 0; dif = 0;
for ii = 1:20
    tc = ii/100;
    pricetc(ii) = fminunc('profitwebprice',price,OPTIONS,tc,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
    profitopttc(ii) = -profitwebprice(pricetc(ii),tc,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
    dif = profitopttc(ii)-profitatzero;
    if mintc==0 & dif<0
        mintc = tc;
    end
end
%pricetc=0;
%profitopttc=0;


% save
save(outputfile,'alpha','alphase','WelfareLoss','WelfareLossse',...
                'WelfareLossPer','WelfareLossPerse',...
                'revday','revyear','drevday','drevdayse','drevyear','drevyearse','price','profitplot','profitopt',...
                'pricetc','profitopttc','mintc');






data.mat

lhslist1:[3x1  cell array]


lhslist7:[3x1  cell array]


headers:[38x1  cell array]


CM:[8x3  double array]


Bcons:[8x8  double array]


Bex:[8x8  double array]


Mcons:[8x1  double array]


Mincl:[8x1  double array]


Cincl:[27x2  double array]


surveyweights:[16424x1  double array]


ascribed:[16424x1  double array]


excl:[269x1  double array]


R:[4x110  double array]


r:[4x1  double array]


buildparams:[1x12  double array]
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Data 
 
This paper uses data from the 2000-2003 releases of the Washington DC PrimeNext 
product provided by Scarborough Research.  
 
Because this data is proprietary, it is not possible to make it publicly available. By 
agreement with the AER, I will instead make available the code for the analysis along 
with contact information for Scarborough. Researchers interested in performing a 
replication can obtain the data directly from them. I will then be happy to assist in 
extracting the necessary variables to use as input for programs. 
 
The contact information for Scarborough is as follows: 
 



Scarborough Research 
www.scarborough.com 
Scarborough Research 
770 Broadway 
New York, NY 10003 
Phone: 646.654.8400 
Fax: 646.654.8450 
info@scarborough.com 
 



The relevant product is PrimeNext local market data for Washington DC, 2000 (release 2) 
through 2003 (release 1). 
 
Program 
 
The “program” directory contains Matlab and C code used to run the analysis for the 
paper. There are three main .m files which should be run in sequence: (i) RUNOED.m, (ii) 
SEEOED.m, and (iii) WELOED.m. The first requires a number of input matrices and 
vectors. The included file data.m includes all of those necessary for the main run of the 
analysis, except for the matrices Xall, Y1all, and Y7all which contain the Scarborough 
data. 
 
The individual files that make up the program code are commented and should be self 
explanatory. I will be happy to answer any questions. 
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program/c files/bin/bin.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\c files\bin\




program/c files/bin/crossderiv.mexw32


program/c files/bin/crossderivw.mexw32


program/c files/bin/deltamat.mexw32


program/c files/bin/deltamat1.mexw32


program/c files/bin/getcparameters.mexw32


program/c files/bin/gradients.mexw32


program/c files/bin/isdraws.ilk


program/c files/bin/isdraws.mexw32


program/c files/bin/isdraws.pdb


program/c files/bin/likelihood1.mexw32


program/c files/bin/likelihood7.mexw32


program/c files/bin/probabilities1.mexw32


program/c files/bin/probabilities7.mexw32


program/c files/bin/utilities.mexw32


program/c files/c files.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\c files\




program/c files/Cfiles.MGENTZKO-NB.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\Cfiles\




program/c files/include/include.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\c files\include\




program/c files/include/oedcalc.asv
/***************************************************************************
 *
 * OEDCALC.H: General header file for OED model. Contains routines to calculate
 *			utilities of each agent given data and parameters. Also conatains
 *			routines to calculate from these the probabilities of different
 *			one and seven-day choices. Information on the individual functions
 *			is given with their definitions below.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * December 20, 2004
 * Online Editions
 *
 ****************************************************************************/

/* define data parameters */
#define NN 15372                /* number of consumers after ascribed taken out */
#define GG 3					/* number of goods */
#define CC 8					/* number of choices */
#define KK 35                  /* number of observables */
#define DD 3					/* number of unobservables */
#define PMAX 269                /* total number of parameters before exclusion restrictions */
#define PP 110					/* number of parameters (net of exclusions restrictions) */
#define ZZ 106					/* number of free parameters after constraints imposed */
#define CCW 27					/* number of possible 1/7 day combinations */


 /*********************************************************************************************
 *
 * CALCU: Function that calculates observable component of utility for all choices
 *			and all consumers. Note that this function is a bit complicated and counter-
 *			intuitive because it's optimized to take account of the special structure
 *			of (1) observable component of utility that stays the same across the
 *			m unobservables draws and (2) utilities for combinations that include
 *			a sum over utilities of underlying goods. It therefore calculates the
 *			observable component of each good's utility only once and then adds each
 *			unobservable draw separately. It also calculates each good's utility only
 *			once and then adds them together to form the combinations.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: these routines are set up to work find if d>0. In this case RD should be
 *		 a pointer to any address.
 *
 * INPUTS:
 *	U			m*NN*(CC-1)			(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable variables
 *	RD			m*NN*DD				random draws on unobservables			
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	minput		scalar				number of simulation draws
 *	ninput		scalar				number of observations
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput); 



 /*********************************************************************************************
 *
 * CALCUSINGLE: Function that calculates observable component of utility for all choices
 *			but a single consumer/draw. 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	U			(CC-1)				(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	data		(KK+DD)				observable rhs vars and random draws
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcusingle(double *U, double *b, double *excl, double *data, double *CM); 


 /*********************************************************************************************
 *
 * CALCNONLIN
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM);


/* ********************************************************************************
 *
 * CALCCOEFF: calculate coefficients for each day's probability  
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	pi			scalar				probability of choice on a given day
 *
/* ******************************************************************************** */

void calccoeff(double *coeff, double pi);


/* ********************************************************************************
 *
 * CALCDCOEFF: calculate derivatives of coefficients for each day's probability 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *	pi			scalar				probability of choice on a given day
 *  dpi			scalar				derivative of probability wrt a given param
 *
/* ******************************************************************************** */

void calcdcoeff(double *dcoeff, double pi, double dpi);


/*********************************************************************************************
 *
 * FINDCONSTANTS: Return the indices in the parameter vector of the constants for each good.
 *
 *  constants       KK                location in the parameter vector of the constant term for i
 *  excl            PP                exclusion restrictions
 *  X               NN*KK             data
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X);



/* ********************************************************************************
 *
 * EXPAND: function to expand the parameter vector bc into full vector b. (See
 *		   STATA documentation on "constraint" for more information)
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	b			PP					(OUTPUT) expanded vector
 *	bc			ZZ					constrained vector to expand
 *  T			ZZ*PP				transformation matrix
 *  A			PP					transformation vector
 *
/* ******************************************************************************** */

void expand(double *b, double *bc, double *T, double *A);


 /*********************************************************************************************
 *
 * CALCNONLINSM
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *  gam         scalar              probability of a good news day
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM);








program/c files/include/oedcalc.h
/***************************************************************************
 *
 * OEDCALC.H: General header file for OED model. Contains routines to calculate
 *			utilities of each agent given data and parameters. Also conatains
 *			routines to calculate from these the probabilities of different
 *			one and seven-day choices. Information on the individual functions
 *			is given with their definitions below.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * December 20, 2004
 * Online Editions
 *
 ****************************************************************************/

/* define data parameters */
#define NN 15372                /* number of consumers after ascribed taken out */
#define GG 3					/* number of goods */
#define CC 8					/* number of choices */
#define KK 35                  /* number of observables */
#define DD 3					/* number of unobservables */
#define PMAX 269                /* total number of parameters before exclusion restrictions */
#define PP 110					/* number of parameters (net of exclusions restrictions) */
#define ZZ 106					/* number of free parameters after constraints imposed */
#define CCW 27					/* number of possible 1/7 day combinations */


 /*********************************************************************************************
 *
 * CALCU: Function that calculates observable component of utility for all choices
 *			and all consumers. Note that this function is a bit complicated and counter-
 *			intuitive because it's optimized to take account of the special structure
 *			of (1) observable component of utility that stays the same across the
 *			m unobservables draws and (2) utilities for combinations that include
 *			a sum over utilities of underlying goods. It therefore calculates the
 *			observable component of each good's utility only once and then adds each
 *			unobservable draw separately. It also calculates each good's utility only
 *			once and then adds them together to form the combinations.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: these routines are set up to work find if d>0. In this case RD should be
 *		 a pointer to any address.
 *
 * INPUTS:
 *	U			m*NN*(CC-1)			(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable variables
 *	RD			m*NN*DD				random draws on unobservables			
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	minput		scalar				number of simulation draws
 *	ninput		scalar				number of observations
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput); 



 /*********************************************************************************************
 *
 * CALCUSINGLE: Function that calculates observable component of utility for all choices
 *			but a single consumer/draw. 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	U			(CC-1)				(OUTPUT) vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	data		(KK+DD)				observable rhs vars and random draws
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcusingle(double *U, double *b, double *excl, double *data, double *CM); 


 /*********************************************************************************************
 *
 * CALCNONLIN
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM);


/* ********************************************************************************
 *
 * CALCCOEFF: calculate coefficients for each day's probability  
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	coeff		5					(OUTPUT) vector of coefficients
 *	pi			scalar				probability of choice on a given day
 *
/* ******************************************************************************** */

void calccoeff(double *coeff, double pi);


/* ********************************************************************************
 *
 * CALCDCOEFF: calculate derivatives of coefficients for each day's probability 
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dcoeff		5					(OUTPUT) vector of derivatives of coefficients
 *	pi			scalar				probability of choice on a given day
 *  dpi			scalar				derivative of probability wrt a given param
 *
/* ******************************************************************************** */

void calcdcoeff(double *dcoeff, double pi, double dpi);


/*********************************************************************************************
 *
 * FINDCONSTANTS: Return the indices in the parameter vector of the constants for each good.
 *
 *  constants       KK                location in the parameter vector of the constant term for i
 *  excl            PP                exclusion restrictions
 *  X               NN*KK             data
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X);



/* ********************************************************************************
 *
 * EXPAND: function to expand the parameter vector bc into full vector b. (See
 *		   STATA documentation on "constraint" for more information)
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	b			PP					(OUTPUT) expanded vector
 *	bc			ZZ					constrained vector to expand
 *  T			ZZ*PP				transformation matrix
 *  A			PP					transformation vector
 *
/* ******************************************************************************** */

void expand(double *b, double *bc, double *T, double *A);


 /*********************************************************************************************
 *
 * CALCNONLINSM
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *  gam         scalar              probability of a good news day
 *  uadd        CC-1                incremental utility to add with probability gam
 *	b			PP                  parameter vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM);








program/c files/include/oedcalcbig.h
/**********************************************************************
 *
 * OEDCALCBIG.H: Functions to calculate probabilities / derivatives
 *					of all 1/7-day combination choices.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * September 20, 2002
 * Online Editions
 *
 ***********************************************************************/
 

/***********************************************************************************************
 *
 * P1ALL7: Function that takes underlying choice probabilities and calculates
 *			 prob only of 1-day data FOR ALL 7-day choices
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC

 *
 * INPUTS:
 *	P7all		CC					(OUTPUT) probability of all 7-day choices
 *	c1			scalar				1-day choice
 *	P1			CC					probabilities of 1-day choices
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *
 *********************************************************************************************/


void p1all7(double *P7all, int c1, double *P1, double *Bcons, 
					   double *Mcons, double *Mincl, double *Bex, double *coeff);


/***********************************************************************************************
 *
 * PDP1ALL7: Function that takes underlying choice probabilities and calculates
 *			 prob and derivatives only of 1-day data FOR ALL 7-day choices

 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7all		CC					(OUTPUT) probability of all 7-day choices
 *	dP7all		CC*PP				(OUTPUT) derivatives of P7all
 *	c1			scalar				1-day choice
 *	P1			CC					probabilities of 1-day choices
 *	dP1			CC*PP				derivatives ofP1
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5*PP				derivatives of coeff
 *
 *********************************************************************************************/

void pdp1all7(double *P7all, double *dP7all, int c1, double *P1, double *dP1, double *Bcons, 
					   double *Mcons, double *Mincl, double *Bex, double *coeff, double *dcoeff);


/***********************************************************************************************
 *
 * CALCP7BIG: Calculate probabilities only for all possible combo choices given
 *				Y, X, RD, and parameters.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7big		NN*CCW				(OUTPUT) probability of all possible combo choices
 *	b			PP					parameter vector
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.g.)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 *********************************************************************************************/


/*void calcp7big(double *P7big, double *b, double *excl, double *Y1, double *Y7, double *X,
		double *RD, double *weights, double *CM,double *Cincl, double *Bcons,
		double *Mcons, double *Mincl, double *Bex, int m);*/


/***********************************************************************************************
 *
 * CALCPDP7BIG: Calculate probabilities and derivatives for all possible combo choices given
 *				Y, X, RD, and parameters. (weighted)
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P7big		NN*CCW				(OUTPUT) probability of all possible combo choices
 *	dP7big		PP*NN*CCW			(OUTPUT) derivatives of P
 *	b			PP					parameter vector
 *	excl		PPMAX				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Mcons		CC					first vector for missing 1-day data
 *	Mincl		CC					second vector for missing 1-day data
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 *********************************************************************************************/

/*void calcpdp7big(double *P7big, double *dP7big, double *b, double *excl, double *Y1, 
						double *Y7, double *X, double *RD, double *weights, double *CM, double *Cincl,
						double *Bcons, double *Mcons, double *Mincl, double *Bex, int m);*/










program/c files/include/oedcalcprob.h
/***************************************************************************
 *
 * OEDCALCPROB.H: Header file for functions to calculate choice probabilities.
 *
 *	note: calling file must include "matlab.h"
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 ****************************************************************************/


 /*********************************************************************************************
 *
 * CALCP1ALL: Function that calculates one-day probabilities and derivatives of probabilities
 *              for all simulation draws for all choices for a given consumer.
 *
 *              *** if dP1==NULL calculates probabilities but not derivatives ***
 *
 *	P1			m*CC				(OUTPUT) vector of probabilities of each choice at each draw
 *	dP1			m*CC*PP				(OUTPUT) m*i*j is derivative of P(i) w.r.t. parameter j for draw m
 *	U			m*NN*(CC-1)			vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp1all(double *P1, double *dP1, double *U, double *b, double *excl, double *X, 
                double *RD, double *CM, double *uadd, int *constants, double gam, double dgam, 
                int m, int consindex);
                  
        
 /*********************************************************************************************
 *
 * CALCP7ALL: Function that calculates seven-day probabilities and derivatives of probabilities
 *              for all simulation draws for a given consumer.
 *
 *              *** if dP7==NULL calculates probabilities but not derivatives ***      
 *
 *	P7			m   				(OUTPUT) vector of probabilities of each choice at each draw
 *	dP7			m*PP				(OUTPUT) m*j is derivative of P w.r.t. parameter j for draw m
 *	U			m*NN*(CC-1)			vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5					dcoeff(i) is deriv of coeff(i) w.r.t. pi
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp7all(double *P7, double *dP7, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *coeff, double *dcoeff, double *Y1, double *Y7, 
                   double *uadd, int *constants, double gam, double dgam, int m, int consindex);

    
/*********************************************************************************************
 *
 * CALC1TG: Function to calculate one-day probabilities using tau and gam parameters.
 *          Calculates probabilities for a single consumer/draw.
 *
 *          *** if dP1==NULL does not calculate derivatives ***
 *
 *	P1			CC                  (OUTPUT) vector of probabilities of each choice at each draw
 *	dP1			CC*PP				(OUTPUT) m*i*j is derivative of P(i) w.r.t. parameter j for draw m
 *	U			(CC-1)              vector of utilities
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			KK      			observable rhs vars
 *	RD			DD      			random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *  uadd        CC-1                incremental utility to add with probability gam
 *  constants   KK                  location in parameter vector of constants for each good
 *  gam         scalar              probability of a good news day
 *  dgam        scalar              derivative of the unconstrained parameter gamhat w.r.t. gam
 *
 *********************************************************************************************/
   
void calc1tg(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, 
                double *CM, double *uadd, int *constants, double gam, double dgam); 


/*********************************************************************************************
 *
 * CALCP1: Function that calculates probability of each 1-day choice for a particular consumer
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P1			CC					(OUTPUT) vector of probabilities of each choice
 *	U			CC-1				utilities of each choice (other than choice 0)
 *
 *
 *********************************************************************************************/

void calcp1(double *P1, double *U); 


/***********************************************************************************************
 *
 * CALCDP1: Function that calculates derivatives of 1-day probabilities for single consumer.
 *
 * note: this routine does not set the derivatives w.r.t. pi and all derivatives
 *		 with respect to excluded parameters (for which b==0 exactly) are set
 *		 equal to zero.	
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	dP1			CC*PP				(OUTPUT) i*j is derivative of P(i) w.r.t. parameter j
 *	P1			CC					vector of probabilities of each choice
 *	b			PP					unconstrained parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	X			KK					observable rhs vars for given consumer
 *	RD			DD					unobservable draws for given consumer
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *
 *********************************************************************************************/

void calcdp1(double *dP1, double *P1, double *b, double *excl, double *X, double *RD, double *CM);


/***********************************************************************************************
 *
 * CALCPDP7: Function that calculates probabilities and derivatives of observed
 *			 7-day choice for a given consumer.
 *
 *          *** if dP7==NULL calculates probabilities but not derivatives ***
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P7			scalar				(OUTPUT) probability of observed choice
 *	dP7			PP					(OUTPUT) derivatives of observed choice
 *	c1			scalar				1-day choice
 *	c7			scalar				7-day choice
 *	P1			CC					probabilities of 1-day choices
 *	dP1			CC*PP				i*j is derivative of P(i) w.r.t. parameter j
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	dcoeff		5					dcoeff(i) is deriv of coeff(i) w.r.t. pi
 *
 *********************************************************************************************/

void calcpdp7(double *P7, double *dP7, int c1, int c7, double *P1, double *dP1, double *Bcons, 
					   double *Bex, double *coeff, double *dcoeff);


/*********************************************************************************************
 *
 * CALCL: Function that calculates likelihood and derivatives with bias correction for
 *		  a single consumer (averaged over m simulation draws).
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	Li			scalar				(OUTPUT) (log) likelihood value
 *	dLi			PP					(OUTPUT) derivatives of likelihood
 *	P7			m					7-day probabilities of observed choices for m draws
 *	dP7			m*PP				derivatives of 7-day probabilities
 *	weights		m					observation weights
 *	m			scalar				number of simulation draws
 *	
 *********************************************************************************************/

void calcL(double *Li, double *dLi, double *P7, double *dP7, double *weights, int m);


/***********************************************************************************************
 *
 * CALCP7: Function that calculates probabilities of observed 7-day choice for a given consumer,
 *          with P1 as an input.
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *	P7			scalar				(OUTPUT) probability of observed choice
 *	c1			scalar				1-day choice
 *	c7			scalar				7-day choice
 *	P1			CC					probabilities of 1-day choices
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *
 *********************************************************************************************/

void calcp7(double *P7, int c1, int c7, double *P1, double *Bcons, double *Bex, double *coeff);


 /*********************************************************************************************
 *
 * CALCP1ALLND: Function that calculates one-day probabilities (but not derivatives) 
 *              for all simulation draws for all choices for a given consumer.
 *
 *	P1			m*CC				(OUTPUT) vector of probabilities of each choice at each draw
 *	U			m*NN*(CC-1)			vector of utilities
 *  uadd        CC-1                incremental utility to add with probability gam
 *  gam         scalar              probability of a good news day
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/
                
void calcp1allnd(double *P1, double *U, double *uadd, double gam, int m, int consindex);


    
/*********************************************************************************************
 *
 * CALCP7ALLND: Function that calculates seven-day probabilities (but not derivative)
 *              for all simulation draws for the actual choice of a given consumer.
 *
 *	P7			m   				(OUTPUT) vector of probabilities of each choice at each draw
 *	U			m*NN*(CC-1)			vector of utilities
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
 *	coeff		5					coeff(i) is pr(excatly i indep choices were made)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *  uadd        CC-1                incremental utility to add with probability gam
 *  gam         scalar              probability of a good news day
 *  m           scalar              number of simulation draws
 *  consindex   scalar              number of the consumer for which to calculate
 *
 *********************************************************************************************/

void calcp7allnd(double *P7, double *U, double *Bcons, double *Bex, double *coeff, double *Y1, 
                    double *Y7, double *uadd, double gam, int m, int consindex);







program/c files/include/oedobjectives.h
/***************************************************************************
 *
 * OEDOBJECTIVES.H: Header file for SML and MSM objective functions.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/




/***********************************************************************************************
 *
 * LIKELIHOOD: Function to evaluate logit likelihood using only 1-day data.
 *			Likelihood is weighted for importance sampling estimation.
 * 
 *          *** if dLc==NULL won't calculate derivatives ***
 *          *** if Y7==NULL will calculate only using 1-day data ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: to run with no unobservables, simply set DD=0 and either m=0 or m=1.
 *
 * INPUTS:
 *  L			scalar				(OUTPUT) likelihood of observed data
 *  dLc			ZZ					(OUTPUT) score vector wrt constrained parameters
 *	bc			ZZ					(constrained) parameter vector
 *	minput		scalar				number of simulation draws
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	T			ZZ*PP				constraint matrix
 *	A			PP					constraint vector
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.g.)
 *

 *********************************************************************************************/
   
void likelihood( double *L, double *dLc, double *bc, int minput, double *excl, double *Y1, 
				double *Y7, double *X, double *RD, double *CM, double *Bcons, 
                double *Bex, double *T, double *A, double *weights); 



/*********************************************************************************************
 *
 * MSMOBJECTIVE: Function to calculate method of moments objective function
 *				for the OED model. Returns both sum of squared moments and gradient vector.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	Gn			scalar				(OUTPUT) objective
 *	dGnc		ZZ					(OUTPUT) gradient vector (w.r.t. cons parameters)
 *	bc			ZZ					(constrained) parameter vector
 *	excl		pmax				vector of exclusion restrictions (=1 if excluded)
 *	Z			PP*NN*CCW			vector of instruments (gradient at preliminary parameter value)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	Cdum		NN*CCW				i*j=1 if consumer i chose combination choice j =0 otherwise
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	T			ZZ*PP				constraint matrix
 *	A			PP					constraint vector
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Cincl			2*CCW			1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 **********************************************************************************************/

/*void msmobjective(double *Gn, double *dGnc, double *bc, double *excl, double *Z, double *Y1, 
		double *Y7, double *Cdum, double *X, double *RD, double *weights, double *T, 
		double *A, double *CM, double *Cincl, double *Bcons, double *Bex, int m);*/


/*********************************************************************************************
 *
 * MSMOBJECTIVEND: Same as msmobjective except does not calculate derivatives.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	Gn			scalar				(OUTPUT) objective
 *	bc			ZZ					(constrained) parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	Z			PP*NN*CCW				vector of instruments (gradient at preliminary parameter value)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	Cdum		NN*CCW				i*j=1 if consumer i chose combination choice j =0 otherwise
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	T			ZZ*PP					constraint matrix
 *	A			PP					constraint vector
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar				number of simulation draws
 *
 ************************************************************************************************/

/*void msmobjectivend(double *Gn, double *bc, double *excl, double *Z, double *Y1, double *Y7, 
		double *Cdum, double *X, double *RD, double *weights, double *T, double *A, 
		double *CM, double *Cincl, double *Bcons, double *Bex, int m);*/







program/c files/include/oedtest.h
/**********************************************************************
 *
 * OEDTEST: Header file for SML test of bias in likelihood. Identical
 *			to oed.h except allows n to be set to mtest 
 *
 * Matthew Gentzkow
 * June 23, 2002
 * Online Editions
 *
 ***********************************************************************/

#include "mex.h"
#include "math.h"

/* set n=mtest here */
#define n 50
#define ntot 8627
#define g 3
#define c 8
#define k 16
#define d 3
#define p 134
#define z 58
#define cc 27

#include "oedother.h"
#include "oedcalc1.h"
#include "oedcalc7.h"
#include "oedcalcbig.h"





program/c files/include/oedtools.h
/***************************************************************************
 *
 * OEDTOOLS.H: Header file for additional OED functions.
 *
 *	note: calling file must include "oedcalc.h" and "matlab.h"
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/

 

/**********************************************************************************
 *
 * PROBABILITIES7: Generate vector of probabilities of observed one / seven-day
 *					choice for each consumer and simulation draw.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P			m*ninput				(OUTPUT) Simulated probabilities of selected (seven-day) choice
 *											at each simulation draw
 *	X			ninput*KK				observable rhs vars
 *	Y1			ninput					one-day choices
 *	Y7			ninput					seven-day choices
 *	RD			m*ninput*DD				random draws of unobservable rhs vars
 *	b			PP						parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX					vector of exclusion restrictions (=1 if excluded)

 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	m			scalar					number of simulation draws
 *	ninput		scalar					number of consumers
 *
 ***********************************************************************************/
 
void probabilities7(double *P, double *X, double *Y1, double *Y7, double *RD, double *b, double *excl, 
				 double *CM, double *Bcons, double *Bex, int m, int ninput);


/**********************************************************************************
 *
 * PROBABILITIES1: Generate one-day probabilities for each consumer at each
 *					simulation draw for each choice.
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P1			NN*m*CC				(OUTPUT) Simulated probabilities of each (one-day) choice
 *									for each draw
 *	X			NN*KK				observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	m			scalar				number of simulation draws
 *  ninput      scalar              number of observations
 *
 ***********************************************************************************/

void probabilities1(double *P1, double *X, double *RD, double *b, double *excl, double *CM, int m, int ninput);


/**********************************************************************
 *
 * CROSSDERIV: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities. Can calculate a weighted
 *				average over simulation draws (i.e. for importance sampling).
 *
 *              *** If mweights==NULL calculates unweighted average ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	CD			ninput*GG*GG		(OUTPUT) i*j*KK is change in prob that i chooses j w.r.t.
 *									utility of KK (or change in prob of KK w.r.t. j)
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	ninput		scalar				number of consumers
 *	X			ninput*KK			observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	mweights	m*ninput			i*j is weight for draw j for consumer i
 *
 ***********************************************************************/

void crossderiv(double *CD, double *b, double *excl, int m, int ninput, double *X, double *RD, double *CM, double *mweights); 


/***********************************************************************************************
 *
 * DELTAMAT: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 *          *** If Y7==NULL calculates using 1-day probabilities ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	DM			PP*PP					matrix symmetric so order doesn't matter
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	weights		m*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *
 *********************************************************************************************/
 
void deltamat(double *DM, double *b, double *excl, int m, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7);


/**********************************************************************
 *
 * GRADIENTS: Calculate gradients given Y, DATA, and parameters
 *
 *             *** if Y7==NULL calculates using 1-day data ***
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	G			NN*PP				i*j is derivative of prob of i's observed choice
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	minput		scalar				number of simulation draws
 *	X			NN*KK				observable rhs vars
 *	RD			minput*NN*DD		random draws of unobservable rhs vars
 *	CM			CC*GG				i*j=1 if good j included in choice i
 *	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC               i*j=KK where 1-day choice j takes overall choice from i to KK
 *	weights		minput*NN			weights of each obs (not = 1 in imp sampling, e.GG.)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *
 ***********************************************************************/

void gradients( double *G, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7);


/*********************************************************************************************
 *
 * ISDRAWS: Draw from importance sampling distribution. Return draws
 *		   along with probability of observed choice for each individual
 *		   and each draw. 
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	P0			m*NN					prob of obs choice for each cons at each sim draw
 *	RD			m*NN*DD				imp sampling random draws for each of DD unobservables
 *	b			PP					parameter vector
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	m			scalar				number of simulation draws
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK					observable rhs vars
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	IJseed		scalar				first seed for C rn generator (0<=IJ<=31328)
 *	KLseed		scalar				second seed (0<=KL<=30081)
 *
 ************************************************************************************************/

void isdraws( double *P0, double *RD, double *b, double *excl, int m, double *Y1, 
				double *Y7, double *X, double *CM, double *Bcons, double *Bex, int IJseed, int KLseed); 



/**********************************************************************
 *
 * TESTGRAD: Calculate gradients given Y, DATA, and parameters. Identical
 *				to gradients.CC except that uses oedtest.h header file
 *				instead of oed.h so NN can be set to number of sims rather
 *				than (actual) number of observations
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 *
 * INPUTS:
 *	G			NN*PP					i*j is derivative of prob of i's observed choice
 *									w.r.t parameter j
 *	b			PP					parameter vector CC groups of (KK+DD) followed by f(pi)
 *	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
 *	Y1			NN					one-day choices
 *	Y7			NN					seven-day choices
 *	X			NN*KK					observable rhs vars
 *	RD			m*NN*DD				random draws of unobservable rhs vars
 *	weights		NN					weights of each obs (not = 1 in imp sampling, e.GG.)
 *	CM			CC*GG					i*j=1 if good j included in choice i
 *	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
 *	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
 *	mptr			scalar				number of simulation draws
 *
 ***********************************************************************/
 
/*void testgrad(double *G, double *b, double *excl, double *Y1, double *Y7, 
				  double *X, double *RD, double *weights, double *CM, double *Bcons,
				  double *Mcons, double *Mincl, double *Bex, int *mptr);*/









program/c files/include/randomlib.h
void   RandomInitialize(int,int);
double RandomUniform(void);
double RandomGaussian(double,double);
int    RandomInt(int,int);
double RandomDouble(double,double);
#define FALSE 0
#define TRUE 1

/*
   This Random Number Generator is based on the algorithm in a FORTRAN
   version published by George Marsaglia and Arif Zaman, Florida State
   University; ref.: see original comments below.
   At the fhw (Fachhochschule Wiesbaden, W.Germany), Dept. of Computer
   Science, we have written sources in further languages (C, Modula-2
   Turbo-Pascal(3.0, 5.0), Basic and Ada) to get exactly the same test
   results compared with the original FORTRAN version.
   April 1989
   Karl-L. Noell <NOELL@DWIFH1.BITNET>
      and  Helmut  Weber <WEBER@DWIFH1.BITNET>

   This random number generator originally appeared in "Toward a Universal
   Random Number Generator" by George Marsaglia and Arif Zaman.
   Florida State University Report: FSU-SCRI-87-50 (1987)
   It was later modified by F. James and published in "A Review of Pseudo-
   random Number Generators"
   THIS IS THE BEST KNOWN RANDOM NUMBER GENERATOR AVAILABLE.
   (However, a newly discovered technique can yield
   a period of 10^600. But that is still in the development stage.)
   It passes ALL of the tests for random number generators and has a period
   of 2^144, is completely portable (gives bit identical results on all
   machines with at least 24-bit mantissas in the floating point
   representation).
   The algorithm is a combination of a Fibonacci sequence (with lags of 97
   and 33, and operation "subtraction plus one, modulo one") and an
   "arithmetic sequence" (using subtraction).

   Use IJ = 1802 & KL = 9373 to testto generate 20000 random numbers.
   Then display the next six random numbers generated multiplied by 4096*4096
   If the random number generator is the random number generator. The
   subroutine RANMAR should be used  working properly, the random numbers
   should be:
           6533892.0  14220222.0  7275067.0
           6172232.0  8354498.0   10633180.0
*/

/* Globals */
double uRL[97],cRL,cdRL,cmRL;
int i97,j97;
int testRL = FALSE;

/*
   This is the initialization routine for the random number generator.
   NOTE: The seed variables can have values between:    0 <= IJ <= 31328
                                                        0 <= KL <= 30081
   The random number sequences created by these two seeds are of sufficient
   length to complete an entire calculation with. For example, if sveral
   different groups are working on different parts of the same calculation,
   each group could be assigned its own IJ seed. This would leave each group
   with 30000 choices for the second seed. That is to say, this random
   number generator can create 900 million different subsequences -- with
   each subsequence having a length of approximately 10^30.
*/
void RandomInitialize(int ij,int kl)
{
   double s,t;
   int ii,i,j,k,l,jj,m;

   /*
      Handle the seed range errors
         First random number seed must be between 0 and 31328
         Second seed must have a value between 0 and 30081
   */
   if (ij < 0 || ij > 31328 || kl < 0 || kl > 30081) {
		ij = 1802;
		kl = 9373;
   }

   i = (ij / 177) % 177 + 2;
   j = (ij % 177)       + 2;
   k = (kl / 169) % 178 + 1;
   l = (kl % 169);

   for (ii=0; ii<97; ii++) {
      s = 0.0;
      t = 0.5;
      for (jj=0; jj<24; jj++) {
         m = (((i * j) % 179) * k) % 179;
         i = j;
         j = k;
         k = m;
         l = (53 * l + 1) % 169;
         if (((l * m % 64)) >= 32)
            s += t;
         t *= 0.5;
      }
      uRL[ii] = s;
   }

   cRL    = 362436.0 / 16777216.0;
   cdRL   = 7654321.0 / 16777216.0;
   cmRL   = 16777213.0 / 16777216.0;
   i97  = 97;
   j97  = 33;
   testRL = TRUE;
}

/* 
   This is the random number generator proposed by George Marsaglia in
   Florida State University Report: FSU-SCRI-87-50
*/
double RandomUniform(void)
{
   double uni;

   /* Make sure the initialisation routine has been called */
   if (!testRL) 
   	RandomInitialize(1802,9373);

   uni = uRL[i97-1] - uRL[j97-1];
   if (uni <= 0.0)
      uni++;
   uRL[i97-1] = uni;
   i97--;
   if (i97 == 0)
      i97 = 97;
   j97--;
   if (j97 == 0)
      j97 = 97;
   cRL -= cdRL;
   if (cRL < 0.0)
      cRL += cmRL;
   uni -= cRL;
   if (uni < 0.0)
      uni++;

   return(uni);
}

/*
  ALGORITHM 712, COLLECTED ALGORITHMS FROM ACM.
  THIS WORK PUBLISHED IN TRANSACTIONS ON MATHEMATICAL SOFTWARE,
  VOL. 18, NO. 4, DECEMBER, 1992, PP. 434-435.
  The function returns a normally distributed pseudo-random number
  with a given mean and standard devaiation.  Calls are made to a
  function subprogram which must return independent random
  numbers uniform in the interval (0,1).
  The algorithm uses the ratio of uniforms method of A.J. Kinderman
  and J.F. Monahan augmented with quadratic bounding curves.
*/
double RandomGaussian(double mean,double stddev)
{
   double  q,u,v,x,y;

	/*  
		Generate P = (u,v) uniform in rect. enclosing acceptance region 
      Make sure that any random numbers <= 0 are rejected, since
      gaussian() requires uniforms > 0, but RandomUniform() delivers >= 0.
	*/
   do {
      u = RandomUniform();
      v = RandomUniform();
   	if (u <= 0.0 || v <= 0.0) {
       	u = 1.0;
       	v = 1.0;
   	}
      v = 1.7156 * (v - 0.5);

      /*  Evaluate the quadratic form */
      x = u - 0.449871;
   	y = fabs(v) + 0.386595;
      q = x * x + y * (0.19600 * y - 0.25472 * x);

      /* Accept P if inside inner ellipse */
      if (q < 0.27597)
			break;

      /*  Reject P if outside outer ellipse, or outside acceptance region */
    } while ((q > 0.27846) || (v * v > -4.0 * log(u) * u * u));

    /*  Return ratio of P's coordinates as the normal deviate */
    return (mean + stddev * v / u);
}

/*
   Return random integer within a range, lower -> upper INCLUSIVE
*/
int RandomInt(int lower,int upper)
{
   return((int)(RandomUniform() * (upper - lower + 1)) + lower);
}

/*
   Return random float within a range, lower -> upper
*/
double RandomDouble(double lower,double upper)
{
   return((upper - lower) * RandomUniform() + lower);
}





program/c files/source/avgprob.c
/*********************************************************************************************
 *
 * AVGPROB: Calculate a preliminary predicted probability of the
 *			observed choice for each consumer. 
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * Pavg0 = avgprob(b,excl,m,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex)
 *
 * compiler command: 
 *	mex avgprob.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *
 * OUTPUTS:
 *	Pavg0		NN			(0,1)			Simulated probability of observed choice for ea consumer
 *
 *********************************************************************************************/

#include "math.h"
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 10
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];

  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;		ngood[0] = 1;
  mgood[1] = PMAX;		ngood[1] = 1;
  mgood[2] = 1;			ngood[2] = 1;
  mgood[3] = NN;		ngood[3] = 1;
  mgood[4] = NN;		ngood[4] = 1;
  mgood[5] = KK;		ngood[5] = NN;
  mgood[6] = DD*NN;		ngood[6] = mm;
  mgood[7] = GG;		ngood[7] = CC;
  mgood[8] = CC;		ngood[8] = CC;
  mgood[9] = CC;		ngood[9] = CC;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = NN;			nout[0] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  avgprob(OPTRS[0],IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9]);

}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/calc7big.c
/**********************************************************************
 *
 * CALC7BIG: Calculate gradients and probabilities given Y, DATA, and 
 * 			parameters for all possible combo choices.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 * [P Z] = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 *
 * compiler command: 
 *	mex calc7big.c oedcalc.c oedcalcbig.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: This function is not currently written to accept missing values (i.e. assumes all variables are
 *			observed on both 1-day and 7-day basis 
 * note: # before range means only integer values are valid
 *
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Cincl		CCW x 2		#(0,CC-1)		row i is 1 and 7-day choices incl in combo choice i
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	P			CCW x NN	(0,1)			i*j is probability of i choosing j
 *	Z			NN*CCW x PP	(-inf,inf)		i*j*k is derivative of prob of j's choosing (combo) k
 *											w.r.t parameter i
 *
 ***********************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcbig.h"

#define NINPUTS 12
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[13]);

  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = NN;
  mgood[5] = NN*DD;			ngood[5] = mm;
  mgood[6] = NN;			ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CCW;			ngood[8] = 2;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = CC;			ngood[10] = CC;
  mgood[11] = 1;			ngood[11] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = 0;			max[9] = 1;			integer[9] = 1;
  min[10] = 0;			max[10] = CC-1;		integer[10] = 1;
  min[11] = 0;			max[11] = 9999;		integer[11] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = CCW;			nout[0] = NN;
  mout[1] = NN*CCW;			nout[1] = PP;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	calcp7big(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],(int)*IPTRS[11]);
  } else if (nlhs==2) {
	calcpdp7big(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],(int)*IPTRS[11]);
  }


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/crossderiv.c
 /***************************************************8****************************************
 *
 * CROSSDERIV: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * CD = crossderiv(b,excl,m,ninput,X,RD,CM)
 *
 * compiler command: 
 *	mex crossderiv.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *
 * OUTPUTS:
 *	CD			GG*GG x ninput	(-inf,inf)		i*j*k is change in prob that i chooses j w.r.t.
 *												utility of k (or change in prob of k w.r.t. j)
 *
 **********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, ninput, mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* assign NULL pointer to weights */
  double *mweights;
  mweights=NULL;
  
  /* get dimension-relevant variable ninput early so we can use it for error-checks */
  mm = *mxGetPr(prhs[2]);
  ninput = *mxGetPr(prhs[3]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = 1;				ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = ninput;
  mgood[5] = rdval;         ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = 9999;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = GG*GG;	nout[0] = ninput;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  crossderiv(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],(int)*IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],mweights);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/crossderivw.c
 /*******************************************************************************************
 *
 * CROSSDERIVW: Calculate cross-derivatives (i.e. change in demand for
 *				i with respect to utility of good j). Used, then, to
 *				compute elasticities. This version calculates a weighted average
 *				over simulation draws as for importance sampling.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * CD = crossderiv2(b,excl,m,ninput,X,RD,CM,mweights)
 *
 * compiler command: 
 *	mex crossderiv2.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *	mweights	m*ninput		(0,1)			i*j is weight for draw j for consumer i
 *
 * OUTPUTS:
 *	CD			GG*GG x ninput	(-inf,inf)		i*j*k is change in prob that i chooses j w.r.t.
 *												utility of k (or change in prob of k w.r.t. j)
 *
 **********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 8
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, ninput, mm, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get dimension-relevant variable ninput early so we can use it for error-checks */
  mm = (int)*mxGetPr(prhs[2]);
  ninput = (int)*mxGetPr(prhs[3]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = 1;				ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = ninput;
  mgood[5] = rdval;         ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = ninput*mm;		ngood[7] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = 0;			max[3] = 9999;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 9999;			integer[7] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = GG*GG;	nout[0] = ninput;

  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  crossderiv(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],(int)*IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7]);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/deltamat.c
/***********************************************************************************************
 *
 * DELTAMAT: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * DM = deltamat(b,excl,m,X,RD,CM,Bcons,Mcons,Mincl,Bex,weights,Y1,Y7)
 *
 * compiler command: 
 *	mex deltamat.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *
 * OUTPUTS:
 *	DM			PP x PP		(inf,inf)		matrix symmetric so order doesn't matter
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = KK;			ngood[3] = NN;
  mgood[4] = rdval;			ngood[4] = mm;
  mgood[5] = GG;			ngood[5] = CC;
  mgood[6] = CC;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = NN;			ngood[9] = 1;
  mgood[10] = NN;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = CC-1;		integer[7] = 1;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = 0;			max[10] = CC-1;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = PP;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  deltamat(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/deltamat1.c
/***********************************************************************************************
 *
 * DELTAMAT1: Calculate the average of the outer product of the gradients
 *			 for use in robust covariance matrix estimation with 1-day data. Note that this
 *			 by itself is a consistent estimator of the information matrix.
 *
 * Matthew Gentzkow
 * September 23, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * DM = deltamat1(b,excl,m,X,RD,CM,Bcons,Mcons,Mincl,Bex,weights,Y1,Y7)
 *
 * compiler command: 
 *	mex deltamat1.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *
 * OUTPUTS:
 *	DM			PP x PP		(inf,inf)		matrix symmetric so order doesn't matter
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 10
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[2]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = KK;			ngood[3] = NN;
  mgood[4] = rdval;			ngood[4] = mm;
  mgood[5] = GG;			ngood[5] = CC;
  mgood[6] = CC;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = NN;			ngood[9] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = 9999;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = CC-1;		integer[7] = 1;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = PP;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }
  
  
  /* call C function but with NULL in place of Y7 to force calculation with one-day data */
  deltamat(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],NULL);
}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/getcparameters.c
/**********************************************************************
 *
 * GETCPARAMETERS: Retrieve parameters from the oedcalc.h header file.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:

 * cparam = getcparameters()
 *
 * compiler command: 
 *	mex getcparameters.c oedcalc.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *
 * OUTPUTS:
 *	cparam		9				parameter vector
 *
 ***********************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"

#define NINPUTS 0
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int nout[NOUTMAX], mout[NOUTMAX];
  char errstring[200];
  int ii;
  double *OPTRS[NOUTMAX];
  
  /*set nout and mout arrays with output dimensions */
  mout[0] = 9;			nout[0] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  OPTRS[0][0] = NN;
  OPTRS[0][1] = GG;
  OPTRS[0][2] = CC;
  OPTRS[0][3] = KK;
  OPTRS[0][4] = DD;
  OPTRS[0][5] = PMAX;
  OPTRS[0][6] = PP;
  OPTRS[0][7] = ZZ;
  OPTRS[0][8] = CCW;

}






program/c files/source/gradients.c
/*****************************************************************************************************
 *
 * GRADIENTS: Calculate gradients given Y, DATA, and parameters
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 

 * MATLAB prototype:
 * G = gradients(b,excl,Y1,Y7,X,RD,CM,Bcons,Bex,weights,m)
 *
 * compiler command: 
 *	mex gradients.c oedcalc.c oedtools.c
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	G			PP x NN		(-inf,inf)		i x j is derivative of log-likelihood of j's choice w.r.t.
 *                                          parameter i. 
 *
 *****************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[10]);

  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = KK;			ngood[4] = NN;
  mgood[5] = rdval;			ngood[5] = mm;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = NN;			ngood[9] = mm;
  mgood[10] = 1;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = -9999;		max[9] = 9999;		integer[9] = 0;
  min[10] = 0;			max[10] = 9999;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = PP;				nout[0] = NN;
  
  /* check number of arguments */
  if(nrhs != NINPUTS){
    sprintf(errstring,"%d inputs required", NINPUTS);
    mexErrMsgTxt(errstring);
  }
  if(nlhs > NOUTMAX){
    sprintf(errstring,"At most %d outputs allowed.", NOUTMAX);
    mexErrMsgTxt(errstring);
  }

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	gradients(OPTRS[0], IPTRS[0],IPTRS[1],(int)*IPTRS[10],IPTRS[4],IPTRS[5],IPTRS[6],
			IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[2],IPTRS[3]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/isdraws.c
/*********************************************************************************************
 *
 * ISDRAWS: Draw from importance sampling distribution. Return draws
 *		   along with probability of observed choice for each individual
 *		   and each draw. 
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [P0,RD] = isdraws(b,excl,m,Y1,Y7,X,CM,Bcons,Mcons,Mincl,Bex, IJseed, KLseed)
 *
 * compiler command: 
 *	mex isdraws.c oedcalc.c oedtools.c
 *
 * note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	m			scalar		#(0,inf)		number of simulation draws
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	IJseed		scalar		#(0,31328)		first seed for C rn generator
 *	KLseed		scalar		#(0,30081)		second seed
 *
 * OUTPUTS:
 *	P0			NN x m		(0,1)			prob of obs choice for each cons at each sim draw
 *	RD			NN*DD x m	(-inf,inf)		imp sampling random draws for each of d unobservables
 *
 ************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, NN is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get mm here to check dimensions */
  mm = *mxGetPr(prhs[2]);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = 1;				ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = GG;			ngood[6] = CC;
  mgood[7] = CC;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = 1;				ngood[9] = 1;
  mgood[10] = 1;			ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 0;
  min[2] = 0;			max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 0;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 0;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = 0;			max[6] = 1;			integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 0;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 0;
  min[9] = 0;			max[9] = 31328;		integer[9] = 0;
  min[10] = 0;			max[10] = 30081;	integer[10] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = NN;				nout[0] = mm;
  mout[1] = NN*DD;			nout[1] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	mexErrMsgTxt("Function isdraws() cannot be called with only one output argument.");
  } else if (nlhs==2) {
	isdraws(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],(int)*IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],(int)*IPTRS[9],(int)*IPTRS[10]);
  }


}





/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/likelihood1.c
/*************************************************************************************************************
 *
 * LIKELIHOOD1: Mex function to evaluate logit likelihood using only 1-day data.
 *			Likelihood is weighted for importance sampling estimation.
 *
 * Matthew Gentzkow
 * July 14, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 *		[L,dLc] = likelihood1(bc,excl,m,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex,T,A,weights)
 * 
 *
 * compiler command: 
 *	mex likelihood1.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: to run with no unobservables, simply set d=0 and either m=0 or m=1.
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	m			scalar		#(0,inf)		number of simulation draws
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *
 * OUTPUTS:
 *	L			scalar		(-inf,inf)		simulated log likelihood (w/ bias correction)
 *	dLc			ZZ			(-inf,inf)		derivative of log likelihood w.r.t. constrained parameters
 *
 *********************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 13
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */

void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS], rdval;
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[1]);
  
  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = 1;				ngood[1] = 1;
  mgood[2] = PMAX;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = rdval;			ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = PP;			ngood[10] = ZZ;
  mgood[11] = PP;			ngood[11] = 1;
  mgood[12] = NN;			ngood[12] = mm;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 9999;		integer[1] = 1;
  min[2] = 0;			max[2] = 1;			integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = -9999;		max[11] = 9999;		integer[11] = 0;
  min[12] = -9999;		max[12] = 9999;		integer[12] = 0;

  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* set Y7==NULL so program will calculate using only 1-day data */
  IPTRS[4]=NULL;
  
  /* call C function */
  if (nlhs<=1) {
    /* don't calculate derivative */
	likelihood(OPTRS[0],NULL, IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  } else if (nlhs==2) {
    /* do calculate the derivative */
	likelihood(OPTRS[0],OPTRS[1], IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  }


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.

 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 

{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/likelihood7.c
/***********************************************************************************************
 *
 * LIKEIHOOD7: Mex function to evaluate logit likelihood.
 *			Likelihood is weighted for importance sampling estimation.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [L,dLc] = likelihood7(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Mcons,Mincl,Bex,T,A,weights)
 *
 * compiler command: 
 *	mex likelihood7.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: to run with no unobservables, simply set d=0 and either m=0 or m=1.
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	m			scalar		#(0,inf)		number of simulation draws
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *
 * OUTPUTS:
 *	L			scalar		(-inf,inf)		simulated log likelihood (w/ bias correction)
 *	dLc			ZZ			(-inf,inf)		derivative of log likelihood w.r.t. constrained parameters
 *
 *********************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 13
#define NOUTMAX 2

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS], rdval;
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[1]);
  
  /* handle the case of DD==0 */
  rdval = max(NN*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = 1;				ngood[1] = 1;
  mgood[2] = PMAX;			ngood[2] = 1;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = KK;			ngood[5] = NN;
  mgood[6] = rdval;         ngood[6] = mm;
  mgood[7] = GG;			ngood[7] = CC;
  mgood[8] = CC;			ngood[8] = CC;
  mgood[9] = CC;			ngood[9] = CC;
  mgood[10] = PP;			ngood[10] = ZZ;
  mgood[11] = PP;			ngood[11] = 1;
  mgood[12] = NN;			ngood[12] = mm;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 9999;		integer[1] = 1;
  min[2] = 0;			max[2] = 1;			integer[2] = 1;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = -9999;		max[5] = 9999;		integer[5] = 0;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = 1;			integer[8] = 1;
  min[9] = 0;			max[9] = CC-1;		integer[9] = 1;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = -9999;		max[11] = 9999;		integer[11] = 0;
  min[12] = -9999;		max[12] = 9999;		integer[12] = 0;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");


  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
    /* don't calculate the derivative */
	likelihood(OPTRS[0],NULL, IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  } else if (nlhs==2) {
    /* do calculate the derivative */
	likelihood(OPTRS[0],OPTRS[1], IPTRS[0],(int)*IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12]);
  }


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/msmobj.c
/******************************************************************************************************
 *
 * MSMOBJ: Objective function for MSM estimation of OED model. Returns both sum of squared
 *			moments and gradient vector.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * [Gn,dGn] = msmobj(bc,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,m)
 *
 * compiler command: 
 *	mex msmobj.c oedcalc.c oedcalcbig.c oedobjectives.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	bc			ZZ			(-inf,inf)		(constrained) parameter vector
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	Z			NN*CCW x PP	(-inf,inf)		vec of instruments (grad at prelim param val)
 *	Y1			NN			#(0,CC-1)		one-day choices
 *	Y7			NN			#(0,CC-1)		seven-day choices
 *	Cdum		CCW x NN	#(0,1)			i x j=1 if cons j chose combo choice i; else =0
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	weights		NN x m		(-inf,inf)		weights of each obs (eg for imp sampling)
 *	T			PP x ZZ		(-inf,inf)		constraint matrix
 *	A			PP			(-inf,inf)		constraint vector
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	Cincl		CCW x 2		#(0,CC-1)		row i is 1 and 7-day choices incl in combo choice i
 *	Bcons		CC x CC		#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC		#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar		#(0,inf)		number of simulation draws
 *
 * OUTPUTS:
 *	Gn			scalar		(0,inf)			objective
 *	dGn			ZZ			(-inf,inf)		gradient vector (w.r.t. cons parameters)
 *
 ********************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedobjectives.h"

#define NINPUTS 16
#define NOUTMAX 2


/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[17]);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = ZZ;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = NN*CCW;		ngood[2] = PP;
  mgood[3] = NN;			ngood[3] = 1;
  mgood[4] = NN;			ngood[4] = 1;
  mgood[5] = CCW;			ngood[5] = NN;
  mgood[6] = KK;			ngood[6] = NN;
  mgood[7] = NN*DD;			ngood[7] = mm;
  mgood[8] = NN;			ngood[8] = mm;
  mgood[9] = PP;			ngood[9] = ZZ;
  mgood[10] = PP;			ngood[10] = 1;
  mgood[11] = GG;			ngood[11] = CC;
  mgood[12] = CCW;			ngood[12] = 2;
  mgood[13] = CC;			ngood[13] = CC;
  mgood[14] = CC;			ngood[14] = CC;
  mgood[15] = 1;			ngood[15] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = 1;			integer[1] = 1;
  min[2] = -9999;		max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = CC-1;		integer[3] = 1;
  min[4] = 0;			max[4] = CC-1;		integer[4] = 1;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = -9999;		max[6] = 9999;		integer[6] = 0;
  min[7] = -9999;		max[7] = 9999;		integer[7] = 0;
  min[8] = -9999;		max[8] = 9999;		integer[8] = 0;
  min[9] = -9999;		max[9] = 9999;		integer[9] = 0;
  min[10] = -9999;		max[10] = 9999;		integer[10] = 0;
  min[11] = 0;			max[11] = 1;		integer[11] = 1;
  min[12] = 0;			max[12] = CC-1;		integer[12] = 1;
  min[13] = 0;			max[13] = 1;		integer[13] = 1;
  min[14] = 0;			max[14] = CC-1;		integer[14] = 1;
  min[15] = 0;			max[15] = 9999;		integer[15] = 1;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 1;				nout[0] = 1;
  mout[1] = ZZ;				nout[1] = 1;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  if (nlhs<=1) {
	msmobjectivend(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12],IPTRS[13],IPTRS[14],(int)*IPTRS[15]);
  } else if (nlhs==2) {
	msmobjective(OPTRS[0],OPTRS[1], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],IPTRS[9],IPTRS[10],IPTRS[11],IPTRS[12],IPTRS[13],IPTRS[14],(int)*IPTRS[15]);
  }


}

/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/oedcalc.c
/*********************************************************************************************
 *
 * OEDCALC.C: Implementation of functions in oedcalc.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 *********************************************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"


 /*********************************************************************************************
 *
 * CALCU
 *	
 *********************************************************************************************/

void calcu(double *U, double *b, double *excl, double *X, double *RD, double *CM, int minput, int ninput) 
{

static double *Uobs;
int baseX, baseEX, baseU, baseU2, baseRD, bcounter, bcounttemp;
int ii, jj, kk, mm;

Uobs = mxCalloc(ninput*(CC-1),sizeof(double));

/* initialize utilities to zero */
for(ii=0; ii<ninput*(CC-1); ii++) {
	Uobs[ii]=0;
}
for(ii=0; ii<minput*ninput*(CC-1); ii++) {
	U[ii]=0;
}

for(ii=0; ii<ninput; ii++) {
	baseU = ii*(CC-1);
	baseX = ii*KK;
	bcounter = 0;

	/* single goods */
	for(jj=0; jj<GG; jj++) {
		baseEX = (KK+DD)*jj;

		for(kk=0; kk<KK; kk++) {
			if(excl[baseEX+kk]==0) {
				Uobs[baseU+jj] += b[bcounter] * X[baseX+kk];
				bcounter++;
			}
		}

		/* add unobservables */
		if(DD>0){ for(mm=0; mm<minput; mm++) {
			bcounttemp = bcounter;
			baseU2 = mm*ninput*(CC-1) + baseU + jj;
			baseRD = mm*ninput*DD + ii*DD;
			U[baseU2] = Uobs[baseU + jj];
			for(kk=KK; kk<(KK+DD); kk++) {
				if(excl[baseEX+kk]==0) {
					U[baseU2] += b[bcounttemp] * RD[baseRD+kk-KK];
					bcounttemp++;
				}
			}
		}
		bcounter = bcounttemp;
		}
		else {
			U[baseU+jj] = Uobs[baseU+jj];
		}
		
	}

	/* combinations */
	for(jj=GG; jj<CC-1; jj++) {
		
		/* add in utilities of single goods */
		for(kk=0; kk<GG; kk++) {

			/* check if good kk is included in choice jj+1 */
			if(CM[GG*(jj+1)+kk]==1) {
				
				/* loop over random draws and add U of good kk to each */
				if(DD>0){ for(mm=0; mm<minput; mm++){
					U[mm*ninput*(CC-1)+baseU+jj] += U[mm*ninput*(CC-1)+baseU+kk];
				}
				}
				else {
					U[baseU+jj] += U[baseU+kk];
				}
			}
		}

		/* add combination-specific utilities (observables) */
		baseEX = (KK+DD)*jj;
		for(kk=0; kk<KK; kk++) {
			if (excl[baseEX+kk]==0) {
				Uobs[baseU+jj] += b[bcounter] * X[baseX+kk];
				bcounter++;
			}
		}

		/* add combination-specific utilities (unobservables) */
		if(DD>0){ for(mm=0; mm<minput; mm++) {
			bcounttemp = bcounter;
			baseU2 = mm*ninput*(CC-1) + baseU + jj;
			baseRD = mm*ninput*DD + ii*DD;
			U[baseU2] += Uobs[baseU+jj];
			for(kk=KK; kk<(KK+DD); kk++) {
				if (excl[baseEX+kk]==0) {
					U[baseU2] += b[bcounttemp] * RD[baseRD+kk-KK];
					bcounttemp++;
				}
			}
		}
		bcounter = bcounttemp;
		}
		else {
			U[baseU+jj] += Uobs[baseU+jj];
		}
		
	}
}

mxFree(Uobs);

}


 /*********************************************************************************************
 *
 * CALCUSINGLE:
 *
 *********************************************************************************************/
   
void calcusingle(double *U, double *b, double *excl, double *data, double *CM) 
{

double *X, *RD;

X = data;
RD = &data[KK];

calcu(U, b, excl, X, RD, CM, 1, 1);

}


 /*********************************************************************************************
 *
 * CALCNONLIN
 *	
 *********************************************************************************************/

void calcnonlin(double *coeff, double *dcoeff, double *gam, double *dgam, double *uadd, 
                double *b, double *CM)
{
double pi, pihat, dpi, tau, gamhat;
int ii, jj;

/* coeff if necessary */
if(coeff!=NULL) {
    pihat = b[PP-1];
    pi = exp(pihat)/(1+exp(pihat));
    calccoeff(coeff,pi);
}

/* gam and tau */
gamhat = b[PP-2];
*gam = exp(gamhat)/(1+exp(gamhat));
tau = b[PP-3];

/* uadd */
for(ii=1;ii<CC;ii++){
    uadd[ii-1]=0;
    for(jj=0;jj<GG;jj++){
        uadd[ii-1]+=tau*CM[GG*ii+jj];
    }
}

/* derivative terms if necessary */
if(dcoeff!=NULL & dgam!=NULL){
    dpi = pi/(1+exp(pihat));
    calcdcoeff(dcoeff,pi,dpi);
    *dgam = *gam*(1-*gam);
}

}


 /*********************************************************************************************
 *
 * CALCCOEFF
 *	
 *********************************************************************************************/

void calccoeff(double *coeff, double pi)

{

coeff[0] = pow((1-pi),4);
coeff[1] = pow((1-pi),3) * pi * 4;
coeff[2] = pow((1-pi),2) * pow(pi,2) * 6;
coeff[3] = (1-pi) * pow(pi,3) * 4;
coeff[4] = pow(pi,4);

}



 /*********************************************************************************************
 *
 * CALCDCOEFF
 *	
 *********************************************************************************************/

void calcdcoeff(double *dcoeff, double pi, double dpi)
{

int ii;

dcoeff[0] = -4 * pow(1-pi,3);
dcoeff[1] = 4 * pow(1-pi,3) - 12 * pi * pow(1-pi,2);
dcoeff[2] = 12 * pi * pow(1-pi,2) - 12 * (1-pi) * pow(pi,2);
dcoeff[3] = -4 * pow(pi,3) + 12 * (1-pi) * pow(pi,2);
dcoeff[4] = 4 * pow(pi,3);

/* account for dpi/dpihat */
for(ii=0; ii<5; ii++) { dcoeff[ii] *= dpi; } 

}


 /*********************************************************************************************
 *
 * FINDCONSTANTS
 *	
 *********************************************************************************************/

void findconstants(int *constants, double *excl, double *X)
{

int ii, jj, count;

count=-1;
for(ii=0;ii<GG;ii++) {
    for(jj=0;jj<KK;jj++){
        count+=1-(int)excl[ii*(KK+DD)+jj];
    }

    if(count>=0){constants[ii]=count;}
	else{constants[ii]=0;}
    
	for(jj=KK;jj<KK+DD;jj++){
        count+=1-(int)excl[ii*(KK+DD)+jj];
    }
}

/* test to make sure constants are in the right place*/
for(ii=0;ii<NN;ii++){
    if(X[ii*KK+KK-1]!=1){
        mexErrMsgTxt("Error finding constant terms.");
    }
}

}


 /*********************************************************************************************
 *
 * EXPAND
 *	
 *********************************************************************************************/

void expand(double *b, double *bc, double *T, double *A)

{

int ii, jj;

for(ii=0; ii<PP; ii++) {
    b[ii]=0;  
    for(jj=0; jj<ZZ; jj++) {
        b[ii] = b[ii] + bc[jj]*T[PP*jj+ii];
    }
	b[ii]+=A[ii];
}

}



 /*********************************************************************************************
 *
 * CALCNONLINSM
 *	
 *********************************************************************************************/

void calcnonlinsm(double *gam, double *uadd, double *b, double *CM)

{
double *coeff=NULL;
double *dcoeff=NULL;
double *dgam=NULL;

calcnonlin(coeff,dcoeff,gam,dgam,uadd,b,CM);


}






program/c files/source/oedcalcbig.c
/**********************************************************************
 *
 * OEDCALCBIG.C: Implementation of functions in oedcalcbig.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ***********************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcbig.h"

/***********************************************************************************************
 *
 * P1ALL7: 
 *
 *********************************************************************************************/

void p1all7(double *P7all, int c1, double *P1, double *Bcons, double *Bex, double *coeff)

{

double Prun[CC], Prunnew[CC], Pterm[5*CC];
int ii,jj,day,newii;

for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<5*CC;ii++)	{Pterm[ii]=0;}

/* day 0 */
Prun[c1]=P1[c1];
Pterm[c1]=Prun[c1];

/* days 1-4 */
/* loops are for starting at ii, choosing jj, and ending up at newii */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){
			newii = Bex[CC*ii+jj];
			Prunnew[newii] += Prun[ii]*P1[jj];
        }
    }
	}

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
    for(ii=0; ii<CC; ii++) {
		Pterm[CC*day+ii] = Prun[ii];
	}
}

for(ii=0; ii<CC; ii++) {P7all[ii]=0;}

for(day=0;day<5;day++){
	for (ii=0; ii<CC; ii++) {
		P7all[ii] += coeff[day] * Pterm[CC*day+ii];
	}
}
}
 


/***********************************************************************************************
 *
 * PDP1ALL7: 
 *
 *********************************************************************************************/

void pdp1all7(double *P7all, double *dP7all, int c1, double *P1, double *dP1, double *Bcons, 
                double *Bex, double *coeff, double *dcoeff)

{

double Prun[CC], Prunnew[CC], dPrun[CC*PP], dPrunnew[CC*PP], Pterm[5*CC], dPterm[5*CC*PP];
int ii,jj,rr,day,newii;

for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<CC*PP;ii++)	{dPrun[ii]=0;}
for (ii=0;ii<5*CC;ii++)	{Pterm[ii]=0;}
for (ii=0;ii<5*PP*CC;ii++){dPterm[ii]=0;}

/* day 0 */
Prun[c1]=P1[c1];
for (ii=0; ii<PP-1; ii++){
	dPrun[c1*PP+ii] = dP1[c1*PP+ii];
}
Pterm[c1]=Prun[c1];
for (ii=0; ii<PP-1; ii++){
	dPterm[c1*PP+ii] = dPrun[c1*PP+ii];
}

/* days 1-4 */
/* loops are for starting at ii, choosing jj, and ending up at newii */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}
	for(ii=0;ii<CC*PP;ii++){dPrunnew[ii]=0;}

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){
			newii = Bex[CC*ii+jj];
			Prunnew[newii] += Prun[ii]*P1[jj];
			for(rr=0; rr<PP-1; rr++) {
				dPrunnew[newii*PP+rr] += dPrun[ii*PP+rr]*P1[jj] + Prun[ii]*dP1[jj*PP+rr];
			} 
        }
    }
	}

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
	for(ii=0;ii<CC*PP;ii++){dPrun[ii]=dPrunnew[ii];}
    for(ii=0; ii<CC; ii++) {
		Pterm[CC*day+ii] = Prun[ii];
		for(jj=0;jj<(PP-1);jj++){dPterm[CC*PP*day+PP*ii+jj] = dPrun[ii*PP+jj];}
	}
}

for(ii=0; ii<CC; ii++) {P7all[ii]=0;}
for(ii=0; ii<PP*CC; ii++) {dP7all[ii]=0;}

for(day=0;day<5;day++){

	for (ii=0; ii<CC; ii++) {
		P7all[ii] += coeff[day] * Pterm[CC*day+ii];
		for (jj=0; jj<PP-1; jj++) {
			dP7all[PP*ii+jj] += coeff[day] * dPterm[CC*PP*day+PP*ii+jj];
		}
		dP7all[PP*ii+(PP-1)] += dcoeff[day] * Pterm[CC*day+ii];
	}
}
}


/***********************************************************************************************
 *
 * CALCP7BIG: 
 *
 *********************************************************************************************/



/*void calcp7big(double *P7big, double *b, double *excl, double *Y1, double *Y7, double *X,
		double *RD, double *weights, double *CM,double *Cincl, double *Bcons,
		double *Mcons, double *Mincl, double *Bex, int m)

{

double P1[CC], coeff[5], P7all[CC] ;
double *U;
double pihat, pi, factor;
int c7, countcc, uindex;
int ii, jj, kk;

/* allocate U */
/*U = mxCalloc(m*NN*(CC-1),sizeof(double));

/* calculate U */
/*calcu(U,b,excl,X,RD,CM,m);

/* break out parameters */
/*pihat = b[PP-1];
pi = exp(pihat)/(1+exp(pihat));
calccoeff(coeff,pi);

/* initialize P7big */
/*for (ii=0; ii<NN*CCW; ii++) {P7big[ii]=0;}

/* main evaluation routine */
/*for(ii=0; ii<NN; ii++) {

	for(jj=0; jj<m; jj++) {	
		countcc = 0;
		uindex = jj*NN*(CC-1) + ii*(CC-1);
		calcp1(P1,&U[uindex]);
		for(kk=0; kk<CC; kk++) {
			/* check that this value of kk is actually included in some choice */
			/*if(Cincl[countcc]==kk) {
				p1all7(P7all,kk,P1,Bcons,Mcons,Mincl,Bex,coeff);
			}
			/* go through and write only elements of dP7all that are in Cincl table */
			/*while(Cincl[countcc]==kk) {
				c7 = Cincl[CCW+countcc];
				P7big[ii*CCW+countcc] += P7all[c7] * weights[jj*NN+ii];
				countcc++;
			}
		}

	}
}

factor = 1/(double)m;
for(ii=0; ii<NN*CCW; ii++) {P7big[ii] *= factor;}
	
}


/***********************************************************************************************
 *
 * CALCPDP7BIG: 
 *
 *********************************************************************************************/

/*void calcpdp7big(double *P7big, double *dP7big, double *b, double *excl, double *Y1, 
						double *Y7, double *X, double *RD, double *weights, double *CM, double *Cincl,
						double *Bcons, double *Mcons, double *Mincl, double *Bex, int m)

{

double P1[CC], dP1[PP*CC], coeff[5], dcoeff[5], P7all[CC], dP7all[PP*CC];
double pihat, pi, dpi, factor;
double *U;
int c7, countcc, uindex, xindex, rdindex;
int ii, jj, kk, mm;

/* allocate U */
/*U = mxCalloc(m*NN*(CC-1),sizeof(double));

/* calculate U */
/*calcu(U,b,excl,X,RD,CM,m);

/* break out parameters */
/*pihat = b[PP-1];
pi = exp(pihat)/(1+exp(pihat));
dpi = pi/(1+exp(pihat));
calccoeff(coeff,pi);
calcdcoeff(dcoeff,pi,dpi);

/* initialize dP7big and P7big */
/*for (ii=0; ii<NN*CCW*PP; ii++) {dP7big[ii]=0;}
for (ii=0; ii<NN*CCW; ii++) {P7big[ii]=0;}

/* main evaluation routine */
/*for(ii=0; ii<NN; ii++) {

	for(jj=0; jj<m; jj++) {	
		countcc = 0;
		uindex = jj*NN*(CC-1) + ii*(CC-1);
		xindex = ii*KK;
		rdindex = jj*NN*DD + ii*DD;
		calcp1(P1,&U[uindex]);

		calcdp1(dP1,P1,b,excl,&X[xindex],&RD[rdindex],CM);
		for(kk=0; kk<CC; kk++) {
			/* check that this value of kk is actually included in some choice */
			/*if(Cincl[countcc]==kk) {
				pdp1all7(P7all,dP7all,kk,P1,dP1,Bcons,Mcons,Mincl,Bex,coeff,dcoeff);
			}
			/* go through and write only elements of P7all and dP7all that are in Cincl table */
			/*while(Cincl[countcc]==kk) {
				c7 = Cincl[CCW+countcc];
				P7big[ii*CCW+countcc] += P7all[c7] * weights[jj*NN+ii];
				for(mm=0; mm<PP; mm++) {dP7big[mm*NN*CCW+ii*CCW+countcc] += dP7all[c7*PP + mm]*weights[jj*NN+ii];}
				countcc++;
			}
		}

	}
}

factor = 1/(double)m;
for(ii=0; ii<NN*CCW*PP; ii++) { dP7big[ii] *= factor; }
for(ii=0; ii<NN*CCW; ii++) { P7big[ii] *= factor; }
	
}

*/





program/c files/source/oedcalcprob.c
/*********************************************************************************************
 *
 * OEDCALCPROB.C: Implementation of functions in oedcalcprob.h.
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 *********************************************************************************************/
 
#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"


 /*********************************************************************************************
 *
 * CALCP1ALL:
 *
 *********************************************************************************************/

void calcp1all(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				  double *uadd, int *constants, double gam, double dgam, int m, int consindex)
{

int uindex, xindex, rdindex;
int jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP1==NULL ? 0:1;

uindex = consindex*(CC-1);
xindex = consindex*KK;
rdindex = consindex*DD;

for(jj=0; jj<m; jj++) {	
    if(calcderiv==1){
        calc1tg(&P1[jj*CC],&dP1[jj*CC*PP],&U[uindex+jj*NN*(CC-1)],b,excl,
            &X[xindex],&RD[rdindex+jj*NN*DD],CM,uadd,constants,gam,dgam);
    }else{
        calc1tg(&P1[jj*CC],NULL,&U[uindex+jj*NN*(CC-1)],b,excl,
            &X[xindex],&RD[rdindex+jj*NN*DD],CM,uadd,constants,gam,dgam);
    }
}
}


/*********************************************************************************************
 *
 * CALCP7ALL:
 *
 *********************************************************************************************/

void calcp7all(double *P7, double *dP7, double *U, double *b, double *excl, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *coeff, double *dcoeff, double *Y1, double *Y7, 
                   double *uadd, int *constants, double gam, double dgam, int m, int consindex)
{

double P1[CC], dP1[PP*CC];
int c1, c7, uindex, xindex, rdindex;
int jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP7==NULL ? 0:1;

c1 = (int)Y1[consindex];
c7= (int)Y7[consindex];
uindex = consindex*(CC-1);
xindex = consindex*KK;
rdindex = consindex*DD;

for(jj=0; jj<m; jj++) {	
    if(calcderiv==1){
        calc1tg(P1,dP1,&U[uindex+jj*NN*(CC-1)],b,excl,&X[xindex],&RD[rdindex+jj*NN*DD],
            CM,uadd,constants,gam,dgam);
        calcpdp7(&P7[jj],&dP7[jj*PP],c1,c7,P1,dP1,Bcons,Bex,coeff,dcoeff);
    } else {
        calc1tg(P1,NULL,&U[uindex+jj*NN*(CC-1)],b,excl,&X[xindex],&RD[rdindex+jj*NN*DD],
            CM,uadd,constants,gam,dgam);
        calcpdp7(&P7[jj],NULL,c1,c7,P1,NULL,Bcons,Bex,coeff,dcoeff);
    }
}

}


/*********************************************************************************************
 *
 * CALC1TG: 
 *
 *********************************************************************************************/
   
void calc1tg(double *P1, double *dP1, double *U, double *b, double *excl, double *X, double *RD, 
                double *CM, double *uadd, int *constants, double gam, double dgam) 
{

double Unews[CC-1], P1news[CC], dP1news[CC*PP];
int ii, jj;

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP1==NULL ? 0:1;

 /* calculate Unews*/
for(ii=0;ii<CC-1;ii++){
    Unews[ii]=U[ii]+uadd[ii];
}

calcp1(P1,U);
calcp1(P1news,Unews);
if(calcderiv==1){
    calcdp1(dP1,P1,b,excl,X,RD,CM);
    calcdp1(dP1news,P1news,b,excl,X,RD,CM);
}

for(ii=0;ii<CC;ii++){
    if(calcderiv==1){
        /* derivatives w.r.t. linear parameters */
        for(jj=0; jj<PP-3; jj++) {dP1[ii*PP+jj] = (1-gam)*dP1[ii*PP+jj]+gam*dP1news[ii*PP+jj];}

        /* derivative w.r.t. tau */
        dP1[ii*PP+PP-3] = 0;
        for(jj=0; jj<GG; jj++){
            dP1[ii*PP+PP-3]+=gam*dP1news[ii*PP+constants[jj]];
        }
        
        /* derivative w.r.t. gam */
        dP1[ii*PP+PP-2] = dgam*(P1news[ii]-P1[ii]); 
    }
    P1[ii] = (1-gam)*P1[ii]+gam*P1news[ii];
}
}


/*********************************************************************************************
 *
 * CALCP1: 
 *
 *********************************************************************************************/
   
void calcp1(double *P1, double *U) 
{

register double Usum;
double eU[CC-1];
int ii;

Usum = 1;		/* starting val is utility for choice 0 */
        
/* calculate eU */
for(ii=0; ii<CC-1; ii++) {
	eU[ii] = exp(U[ii]);
	Usum += eU[ii];
}
                
/* calculate P1 */
P1[0]=1;
for(ii=1; ii<CC; ii++) {
	P1[ii]=eU[ii-1]/Usum;
	P1[0] -= P1[ii];
}

/* make sure there is no rounding error that makes P1[0] negative */
if(P1[0]<0){ P1[0]=0; }

}



/***********************************************************************************************
 *
 * CALCDP1: 
 *
 *********************************************************************************************/

void calcdp1(double *dP1, double *P1, double *b, double *excl, double *X, double *RD, 
                double *CM)
{

double sumP1[GG];
int base1, base2, bcounter, numnonlin;
int ii, jj, kk;

bcounter = 0;

/* calculate number of nonlinear parameters */
numnonlin=PMAX-(CC-1)*(KK+DD);

/* calculate sum of probabilities for each good */
for (ii=0; ii<GG; ii++) {
    sumP1[ii]=0;
    for (jj=0; jj<CC; jj++) {
        if (CM[GG*jj+ii]==1) {
            sumP1[ii] += P1[jj];
        }
    }
}


for (ii=0; ii<CC; ii++) {
	base1 = PP*ii;

	/* calculate derivatives: single good parameters */
	for (jj=0; jj<GG; jj++) {
		base2 = (KK+DD)*jj;
        if (CM[GG*ii+jj]==1) {
            for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
		            dP1[bcounter] = X[kk]*P1[ii]*(1-sumP1[jj]);
					bcounter++;
				}
            }
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
		            dP1[bcounter] = RD[kk-KK]*P1[ii]*(1-sumP1[jj]);
					bcounter++;
				}
            }
			}

        }
        else {
            for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
		             dP1[bcounter] = -X[kk]*P1[ii]*sumP1[jj];
					 bcounter++;
				}
            }
            if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
		             dP1[bcounter] = -RD[kk-KK]*P1[ii]*sumP1[jj];
					 bcounter++;
				}
            }
			}

        }
    }

	/* calculate derivatives: combinations */
	for (jj=GG+1; jj<CC;jj++) {
		base2 = (KK+DD)*(jj-1);
        if (jj==ii) {
			for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = X[kk]*P1[ii]*(1-P1[ii]);
					 bcounter++;
				}
			}
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = RD[kk-KK]*P1[ii]*(1-P1[ii]);
					 bcounter++;
				}
			}
			}

		}
		else {
			for (kk=0; kk<KK; kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = -X[kk]*P1[ii]*P1[jj];
					 bcounter++;
				}
			}
			if(DD>0){ for (kk=KK; kk<(KK+DD); kk++) {
				if (excl[base2+kk]==0) {
					dP1[bcounter] = -RD[kk-KK]*P1[ii]*P1[jj];
					 bcounter++;
				}
			}
			}
		}
    }

	bcounter+=numnonlin; /* increment for nonlinear parameters */

}

}


/***********************************************************************************************
 *
 * CALCPDP7:
 *
 *********************************************************************************************/


void calcpdp7(double *P7, double *dP7, int c1, int c7, double *P1, double *dP1, double *Bcons, 
					   double *Bex, double *coeff, double *dcoeff)

{

/* decide whether we're supposed to calculate the derivative */
int calcderiv = dP7==NULL ? 0:1;

double Prun[CC], Prunnew[CC], Pterm[5];
double dPrun[CC*PP], dPrunnew[CC*PP], dPterm[5*PP];
int ii,jj,tt,rr,day;

/* initialize Prun[] and Pterm[] */
for (ii=0;ii<CC;ii++)	{Prun[ii]=0;}
for (ii=0;ii<5;ii++)	{Pterm[ii]=0;}
Prun[c1]=P1[c1];
if(c1==c7) {
    Pterm[0]=Prun[c1];
}

/* initialize dPrun and dPterm if necessary */
if(calcderiv==1) {
	for (ii=0;ii<CC*PP;ii++)	{dPrun[ii]=0;}
	for (ii=0;ii<5*PP;ii++)	{dPterm[ii]=0;}
    for (ii=0; ii<PP-1; ii++){
        dPrun[c1*PP+ii] = dP1[c1*PP+ii];
    }
    if(c1==c7) {
        for (ii=0; ii<PP-1; ii++){
            dPterm[ii] = dPrun[c1*PP+ii];
        }
    }
}


/* days 1-4 */
/* loops are for probability of going from ii to jj via choice tt (for each day) */
for(day=1;day<5;day++){
    
	for(ii=0;ii<CC;ii++){Prunnew[ii]=0;}
    if(calcderiv==1){
        for(ii=0;ii<CC*PP;ii++){dPrunnew[ii]=0;}
    }

	for(ii=0;ii<CC;ii++){ if(Prun[ii]!=0){
		for(jj=0;jj<CC;jj++){ if(Bcons[ii*CC+jj]==1 & Bcons[jj*CC+c7]==1){	
			for(tt=0;tt<CC;tt++){ if(Bex[ii*CC+tt]==jj){
						
				Prunnew[jj] += Prun[ii]*P1[tt];
                if(calcderiv==1){
                    for(rr=0; rr<PP-1; rr++) {
                        dPrunnew[jj*PP+rr] += dPrun[ii*PP+rr]*P1[tt] + Prun[ii]*dP1[tt*PP+rr];
                    }
                }

            }
            }
        }
		}
    }
    }

    for(ii=0;ii<CC;ii++){Prun[ii]=Prunnew[ii];}
    Pterm[day] = Prun[c7];
    if(calcderiv==1){
        for(ii=0;ii<CC*PP;ii++){dPrun[ii]=dPrunnew[ii];}
        for(ii=0;ii<(PP-1);ii++){dPterm[day*PP+ii] = dPrun[c7*PP+ii];}
    }
}

*P7=0;
for(day=0;day<5;day++){
	*P7 += coeff[day] * Pterm[day];
}

if(calcderiv==1){
    for(ii=0; ii<PP; ii++) {dP7[ii]=0;}
    for(day=0;day<5;day++){
        for (ii=0; ii<PP-1; ii++) {
            dP7[ii] += coeff[day] * dPterm[day*PP + ii];
        }

        dP7[PP-1] += dcoeff[day] * Pterm[day];
    }
}

}


 /*********************************************************************************************
 *
 * CALCL
 *	
 *********************************************************************************************/

void calcL(double *Li, double *dLi, double *P7, double *dP7, double *weights, int m)

{

double P7sum, dP7sum[PP], Pavg, dPavg[PP], ctemp, cterm,  dctemp[PP], dcterm[PP];
int ii, jj;

/* decide whether we're supposed to calculate derivatives */
int calcderiv = (dLi==NULL | dP7==NULL) ? 0:1;

P7sum=0;
cterm=0; ctemp=0; P7sum=0;
if(calcderiv==1){
    for(ii=0;ii<PP;ii++){dP7sum[ii]=0; dPavg[ii]=0; dctemp[ii]=0; dcterm[ii]=0;}
}

if(DD>0) {
    /* scale by weights */
	for(ii=0; ii<m; ii++) {
		P7[ii] *= weights[ii];
	}

	/* sum P7 */
	for(ii=0;ii<m;ii++) {
		P7sum += P7[ii];
	}
	
	/* averages */
	Pavg = (1/(double)m)*P7sum;

    for (ii=0; ii<m; ii++){
		ctemp += pow(P7[ii]-Pavg,2);
	}

    if(calcderiv==1) {        
        /* scale by weights */
        for(ii=0; ii<m; ii++) {
            for(jj=0; jj<PP; jj++) {dP7[PP*ii+jj] *= weights[ii];}
        }

        /* sum P7 */
        for(ii=0;ii<m;ii++) {
            for (jj=0; jj<PP; jj++) {dP7sum[jj] += dP7[PP*ii+jj];}
        }

        /* averages */
        for (ii=0; ii<PP; ii++) {dPavg[ii] = (1/(double)m)*dP7sum[ii]; }
        
        for (ii=0; ii<m; ii++){
            for (jj=0; jj<PP; jj++) {dctemp[jj] += (P7[ii]-Pavg)*(dP7[PP*ii+jj]-dPavg[jj]);}
        }

        for (ii=0; ii<PP; ii++){
            dcterm[ii] = (pow(P7sum,2)*dctemp[ii] - ctemp*P7sum*dP7sum[ii])/pow(P7sum,4);
        }
    }

	cterm = .5*ctemp/pow(P7sum,2);
	*Li = log(Pavg) + cterm;
    
    if(calcderiv==1){
        for (ii=0; ii<PP; ii++) {
            dLi[ii] = dP7sum[ii]/P7sum + dcterm[ii];
        }
    }

}
else {
	*Li = log(P7[0]);
    
    if(calcderiv==1){
    	for (ii=0; ii<PP; ii++) {
        	dLi[ii] = dP7[ii]/P7[0];
        }
    }
}

}


 /***********************************************************************************************
 *
 * CALCP7: 
 *
 *********************************************************************************************/

void calcp7(double *P7, int c1, int c7, double *P1, double *Bcons, double *Bex, double *coeff)

{

double *dP7=NULL;
double *dP1=NULL;
double *dcoeff=NULL;

calcpdp7(P7, dP7, c1, c7, P1, dP1, Bcons, Bex, coeff, dcoeff);

}

 /*********************************************************************************************
 *
 * CALCP1ALLND:
 *
 *********************************************************************************************/

void calcp1allnd(double *P1, double *U, double *uadd, double gam, int minput, int consindex)
{

double *dP1=NULL;
double *b=NULL;
double *excl=NULL;
double *X=NULL;
double *RD=NULL;
double *CM=NULL;
int *constants=NULL;
double dgam=0;

calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,consindex);

}


 /*********************************************************************************************
 *
 * CALCP7ALLND:
 *
 *********************************************************************************************/

void calcp7allnd(double *P7, double *U, double *Bcons, double *Bex, double *coeff, double *Y1, 
                    double *Y7, double *uadd, double gam, int minput, int consindex)
{

double *dP7=NULL;
double *b=NULL;
double *excl=NULL;
double *X=NULL;
double *RD=NULL;
double *CM=NULL;
double *dcoeff=NULL;
int *constants=NULL;
double dgam=0;

calcp7all(P7,dP7,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,consindex);

}







program/c files/source/oedobjectives.c
/***************************************************************************
 *
 * OEDOBJECTIVES.C: Implementation of functions in oedobjectives.h.
 *
 * Matthew Gentzkow
 * November 27, 2004
 * Online Editions
 *
 ****************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"
/*#include "oedcalcbig.h"*/
#include "oedobjectives.h"


/***********************************************************************************************
 *
 * LIKELIHOOD: 
 *
 *********************************************************************************************/
void likelihood( double *L, double *dLc, double *bc, int minput, double *excl, double *Y1, 
				double *Y7, double *X, double *RD, double *CM, double *Bcons, double *Bex, 
                double *T, double *A, double *weights) 
{

double b[PP], dL[PP], dLi[PP], uadd[CC-1], coeff[5], dcoeff[5];
double *P, *dP, *P1, *dP1, *U, *obsweights;
double Li, gam, dgam;
int constants[GG],c1;
int ii, jj, kk;

/* decide whether we're using 7-day or 1-day data */
int sevenday = Y7==NULL ? 0:1;

/* decide whether we're supposed to calculate derivatives */
int calcderiv = dLc==NULL ? 0:1;

/* expand parameter vector */
expand(b,bc,T,A);

/* check for no unobservables case where m==0 */
if(minput==0) {minput=1;}

/* U, P7 must be allocated explicitly because m is variable */
U = mxCalloc(minput*NN*(CC-1),sizeof(double));
P = mxCalloc(minput,sizeof(double));
obsweights = mxCalloc(minput,sizeof(double));

/* initialize pointers for 1-day and deriv cases */
P1 = NULL;
dP1=NULL;
dP=NULL;
if(sevenday==0){
    P1 = mxCalloc(minput*CC,sizeof(double));
}
if(calcderiv==1){
    dP = mxCalloc(minput*PP,sizeof(double));
    if(sevenday==0){
        dP1 = mxCalloc(minput*CC*PP,sizeof(double));
    }
}

/* initialize L and dL */
*L=0;
for(ii=0; ii<PP; ii++) { dL[ii]=0; }

/* calculate U and parameters */
calcu(U,b,excl,X,RD,CM,minput,NN);
calcnonlin(coeff,dcoeff,&gam,&dgam,uadd,b,CM);
findconstants(constants,excl,X);

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {
    for(jj=0;jj<minput;jj++){
        P[jj]=0;
        obsweights[jj] = weights[NN*jj+ii];
    }
    
    if(sevenday==1) {
        calcp7all(P,dP,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,ii);
    } else {
        calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,ii);
        /* copy observed choice from P1 and dP1 into P and dP */
        c1=(int)Y1[ii];
        for(jj=0;jj<minput;jj++){
            P[jj]=P1[jj*CC+c1];
            if(calcderiv==1){
                for(kk=0;kk<PP;kk++){
                    dP[jj*PP+kk]=dP1[jj*CC*PP+c1*PP+kk];
                }
            }       
        }
    }
    
    /* calculate Li and dLi */
    if(calcderiv==1){
    	calcL(&Li,dLi,P,dP,obsweights,minput);
    } else {
    	calcL(&Li,NULL,P,NULL,obsweights,minput);
    }
    
    /* add to total */
	*L -= Li;    
    if(calcderiv==1){
    	for (jj=0; jj<PP; jj++) {
        	dL[jj] -= dLi[jj];
        }
    }
}

/* map dL back to dLc */
if(calcderiv==1){
    for (ii=0; ii<ZZ; ii++) {
        dLc[ii]=0;
        for (jj=0; jj<PP; jj++) {
            dLc[ii] += T[PP*ii+jj]*dL[jj];
        }
    }
}

}





/*********************************************************************************************
 *
 * MSMOBJECTIVE: 
 *
 **********************************************************************************************/

/*void msmobjective(double *Gn, double *dGnc, double *bc, double *excl, double *Z, double *Y1, 
		double *Y7, double *Cdum, double *X, double *RD, double *weights, double *T, 
		double *A, double *CM, double *Cincl, double *Bcons, double *Mcons, 
		double *Mincl, double *Bex, int m)
{

static double P7big[NN*CCW], dP7big[PP*NN*CCW];
double M[PP], dM[PP*PP], dGn[PP], b[PP];
int ii, jj, kk;*/

/* expand parameter vector */
/*expand(b,bc,T,A);*/

/* call function to generate vectors of probabilities and derivatives */

/*calcpdp7big(P7big,dP7big,b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);

*Gn = 0;

for (ii=0; ii<PP; ii++) { */

	/* calculate M and Gn */
/*	M[ii]=0; 
	for (jj=0; jj<NN*CCW; jj++) {
		M[ii]+=(Cdum[jj]-P7big[jj])*Z[NN*CCW*ii+jj];
	}
	/*M[ii] /= (double)NN;*/
/*	*Gn += pow(M[ii],2);
	
	/* calculate dM */
/*	for (jj=0; jj<PP; jj++) {
		dM[ii*PP+jj]=0;
		for (kk=0; kk<NN*CCW; kk++) {
			dM[ii*PP+jj] += -dP7big[NN*CCW*jj+kk]*Z[NN*CCW*ii+kk];
		}
		/*dM[ii*PP+jj] /= (double)NN;*/
/*	}
}

/* calculate dGn */
/*for (ii=0; ii<PP; ii++) {
	dGn[ii] = 0;
	for (jj=0; jj<PP; jj++) {
		dGn[ii] += 2*M[jj]*dM[jj*PP+ii];
	}
}

/* map dGn back to dGnc */
/*for (ii=0; ii<ZZ; ii++) {
	dGnc[ii]=0;
	for (jj=0; jj<PP; jj++) {
		dGnc[ii] += T[PP*ii+jj]*dGn[jj];
	}
}	

}


/*********************************************************************************************
 *
 * MSMOBJECTIVEND: 
 *
 ************************************************************************************************/

/*void msmobjectivend(double *Gn, double *bc, double *excl, double *Z, double *Y1, double *Y7, 
		double *Cdum, double *X, double *RD, double *weights, double *T, double *A, 
		double *CM, double *Cincl, double *Bcons, double *Mcons, double *Mincl,double *Bex, int m)

{

double P7big[NN*CCW], M[PP], b[PP];
int ii, jj;

/* expand parameter vector */
/*expand(b,bc,T,A);

calcp7big(P7big,b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);

*Gn = 0;
for (ii=0; ii<PP; ii++) { 

	/* calculate M and Gn */
/*	M[ii]=0; 
	for (jj=0; jj<NN*CCW; jj++) {
		M[ii]+=(Cdum[jj]-P7big[jj])*Z[NN*CCW*ii+jj];
	}
	/*M[ii] /= (double)NN;*/
/*	*Gn += pow(M[ii],2);
}

}
*/





program/c files/source/oedtools.c
/***************************************************************************
 *
 * OEDTOOLS.C: Implementation of functions in oedtools.h.
 *
 * Matthew Gentzkow
 * July 11, 2003
 * Online Editions
 *
 ****************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedcalcprob.h"
#include "oedtools.h"
#include "randomlib.h"


/**********************************************************************************
 *
 * PROBABILITIES7: 
 *
 ***********************************************************************************/
 
void probabilities7(double *P, double *X, double *Y1, double *Y7, double *RD, double *b, double *excl, 
				 double *CM, double *Bcons, double *Bex, int minput, int ninput)

{
double *P7, *U, gam, uadd[CC-1], coeff[5];
int ii, jj;

U = mxCalloc(minput*ninput*(CC-1),sizeof(double));
P7 = mxCalloc(minput,sizeof(double));

calcnonlin(coeff,NULL,&gam,NULL,uadd,b,CM);
calcu(U,b,excl,X,RD,CM,minput,ninput);

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {
	for(jj=0;jj<minput;jj++){P7[jj]=0;}
    calcp7allnd(P7,U,Bcons,Bex,coeff,Y1,Y7,uadd,gam,minput,ii);
	for(jj=0;jj<minput;jj++){P[ninput*jj+ii] = P7[jj];}
}
}


/**********************************************************************************
 *
 * PROBABILITIES1:
 *
 ***********************************************************************************/
 
void probabilities1(double *P1, double *X, double *RD, double *b, double *excl, double *CM, int minput, int ninput)
{

double *U, gam, uadd[CC-1];
int ii;

U = mxCalloc(minput*ninput*(CC-1),sizeof(double));
calcu(U,b,excl,X,RD,CM,minput,ninput);
calcnonlinsm(&gam,uadd,b,CM);
for (ii=0; ii<ninput*minput*CC; ii++) {P1[ii]=0;}

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {
    calcp1allnd(&P1[ii*minput*CC],U,uadd,gam,minput,ii);
}
}


/**********************************************************************
 *
 * CROSSDERIV: 
 *
 ***********************************************************************/

void crossderiv(double *CD, double *b, double *excl, int minput, int ninput, 
				double *X, double *RD, double *CM, double *mweights) 
{

double *P1, *P1news, P0, P0n, PA, PAn, PB, PBn, PAB, PABn, *U, weight;
double gam, uadd[CC-1];
int pindex;
int ii, jj, kk, rr, ss;

/* decide whether we're supposed to calculate the derivative */
int useweights = mweights==NULL ? 0:1;

P1 = mxCalloc(minput*CC,sizeof(double));
P1news = mxCalloc(minput*CC,sizeof(double));
U = mxCalloc(minput*ninput*(CC-1),sizeof(double));

calcnonlinsm(&gam,uadd,b,CM);
calcu(U,b,excl,X,RD,CM,minput,ninput);

/* initialize CD */
for(ii=0; ii<ninput*GG*GG; ii++) {
	CD[ii]=0;
}

/* main evaluation routine */
for(ii=0; ii<ninput; ii++) {

    /* calculate P1 (no-news day) as case gam==0 */
    calcp1allnd(P1,U,uadd,0,minput,ii);
    
    /* calculate P1news as case gam==1 */
    calcp1allnd(P1news,U,uadd,1,minput,ii);
    
	for(jj=0; jj<minput; jj++) {

        if(useweights==1) weight = mweights[ninput*jj+ii];
        pindex = CC*jj;
		
		/* loop over pairs of goods */
		for(kk=0; kk<GG; kk++) {
			for(rr=0; rr<GG; rr++) {
				P0=0; PA=0; PB=0; PAB=0;
                P0n=0; PAn=0; PBn=0; PABn=0;
				/* define relevant probabilities */
				for(ss=0; ss<CC; ss++) {
					if((CM[GG*ss+kk]==0) & (CM[GG*ss+rr]==0)){ 
                        P0 += P1[pindex+ss];
                        P0n += P1news[pindex+ss]; 
                    }
					if((CM[GG*ss+kk]==1) & (CM[GG*ss+rr]==0)) {
                        PA += P1[pindex+ss];
                        PAn += P1news[pindex+ss];
                    }
					if((CM[GG*ss+kk]==0) & (CM[GG*ss+rr]==1)) {
                        PB += P1[pindex+ss];
                        PBn += P1news[pindex+ss];
                    }
					if((CM[GG*ss+kk]==1) & (CM[GG*ss+rr]==1)) {
                        PAB += P1[pindex+ss];
                        PABn += P1news[pindex+ss];
                    }
				}
                
				if(useweights==1) {
                    CD[ii*GG*GG+kk*GG+rr] += 
                        weight*((1-gam)*(PAB*P0 - PA*PB)+gam*(PABn*P0n - PAn*PBn));
                } else {
            		CD[ii*GG*GG+kk*GG+rr] += (1-gam)*(PAB*P0 - PA*PB)+gam*(PABn*P0n - PAn*PBn);
                }
			}
		}
	}
	for (jj=0; jj<GG*GG; jj++) {CD[ii*GG*GG+jj] /= (double)minput;}
}

}


/***********************************************************************************************
 *
 * DELTAMAT: 
 *
 *********************************************************************************************/
 
void deltamat(double *DM, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7)
{

/*double G[NN*PP];*/
double *G;
int ii, jj, kk;

G = mxCalloc(NN*PP,sizeof(double));

gradients(G,b,excl,minput,X,RD,CM,Bcons,Bex,weights,Y1,Y7);
                   
/* initialize DM */
for(ii=0; ii<PP*PP; ii++){DM[ii]=0;}

/* calculate outer product */
for(ii=0; ii<NN; ii++) {
	for (jj=0; jj<PP; jj++) {
		for (kk=0; kk<PP; kk++) {
			DM[PP*jj+kk] += G[ii*PP+jj]*G[ii*PP+kk];
		}
	}
}

}



/**********************************************************************
 *
 * GRADIENTS:
 *
 ***********************************************************************/
 
void gradients( double *G, double *b, double *excl, int minput, double *X, double *RD, double *CM, 
				   double *Bcons, double *Bex, double *weights, double *Y1, double *Y7)
{

double coeff[5], dcoeff[5], uadd[CC-1];
double *P, *dP, *P1, *dP1, *U, *obsweights;
double Li, gam, dgam;
int c1, constants[GG];
int ii, jj, kk;

/* decide whether we're using 7-day or 1-day data */
int sevenday = Y7==NULL ? 0:1;

P = mxCalloc(minput,sizeof(double));
dP = mxCalloc(minput*PP,sizeof(double));
U = mxCalloc(minput*NN*(CC-1),sizeof(double));
obsweights = mxCalloc(minput,sizeof(double));

if(sevenday==0){
    P1 = mxCalloc(minput*CC,sizeof(double));
    dP1 = mxCalloc(minput*CC*PP,sizeof(double));
}

calcu(U,b,excl,X,RD,CM,minput,NN);
calcnonlin(coeff,dcoeff,&gam,&dgam,uadd,b,CM);
findconstants(constants,excl,X);

/* initialize G */
for(ii=0; ii<NN*PP; ii++){G[ii]=0;}

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {
	for(jj=0;jj<minput;jj++){
        P[jj]=0;
        obsweights[jj] = weights[NN*jj+ii];
    }
    if(sevenday==1) {
        calcp7all(P,dP,U,b,excl,X,RD,CM,Bcons,Bex,coeff,dcoeff,Y1,Y7,uadd,constants,gam,dgam,minput,ii);
    } else {
        calcp1all(P1,dP1,U,b,excl,X,RD,CM,uadd,constants,gam,dgam,minput,ii);
        /* copy observed choice from P1 and dP1 into P and dP */
        c1=(int)Y1[ii];
        for(jj=0;jj<minput;jj++){
            P[jj]=P1[jj*CC+c1];
            for(kk=0;kk<PP;kk++){
                dP[jj*PP+kk]=dP1[jj*CC*PP+c1*PP+kk];
            }
        }
    }
	calcL(&Li,&G[ii*PP],P,dP,obsweights,minput);
}

}



/*********************************************************************************************
 *
 * ISDRAWS: 
 *
 ************************************************************************************************/

void isdraws( double *P0, double *RD, double *b, double *excl, int m, double *Y1, 
				double *Y7, double *X, double *CM, double *Bcons, double *Bex, int IJseed, int KLseed) 
{

double P1[CC], coeff[5], data[KK+DD], U[CC-1], uadd[CC-1];
double P7, udraw, gam, *c1, *c7;
char errstring[400];
int accept, counter;
int ii, jj, tt;	

calcnonlin(coeff,NULL,&gam,NULL,uadd,b,CM);

/* initialize RD generator */
RandomInitialize(IJseed,KLseed);

/* main evaluation routine */
for(ii=0; ii<NN; ii++) {

    for(jj=0; jj<m; jj++) {
		accept=0; counter=0; /* counter is just for testing */
		c1 = &Y1[ii];
		c7 = &Y7[ii];
		for(tt=0;tt<KK;tt++){data[tt]=X[KK*ii+tt];}
        
		while(accept==0){
			for(tt=0;tt<DD;tt++){
				data[KK+tt] = RandomGaussian(0,1);
			}

			calcusingle(U, b, excl, data, CM);
			calcp7allnd(&P7,U,Bcons,Bex,coeff,c1,c7,uadd,gam,1,0);

			udraw = RandomUniform();
			if(udraw<=P7) {
				accept=1;
				for(tt=0;tt<DD;tt++){RD[NN*DD*jj+DD*ii+tt]=data[KK+tt];}
				P0[NN*jj+ii]=P7;
			} else {
				counter++;
			}
			if(counter==100000 & jj==0){
                sprintf(errstring,"Importance sampling failed to find draw--probability of observed choice close to 0 (i=%d).",ii);
                counter=0;
                mexErrMsgTxt(errstring);
			}
		}	
	}
}
}











program/c files/source/probabilities1.c
/**********************************************************************************
 *
 * PROBABILITIES1: Generate one-day probabilities for each consumer at each
 *					simulation draw for each choice.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = probabilities1(X,RD,b,excl,CM,m)
 *
 * compiler command: 
 *	mex probabilities1.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	X			KK x NN		(-inf,inf)		observable rhs vars
 *	RD			NN*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	m			scalar		#(0,inf)		number of simulation draws
 *  ninput      scalar      #(0,inf)        number of observations
 *
 * OUTPUTS:
 *	P			m*CC x NN	(0,1)			Simulated probabilities of each (one-day) choice
 *											for each draw
 *
 ***********************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm,nn,rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");
  
  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[5]);
  nn = *mxGetPr(prhs[6]);
  
  /* handle the case of DD==0 */
  rdval = max(nn*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = KK;			ngood[0] = nn;
  mgood[1] = rdval;			ngood[1] = mm;
  mgood[2] = PP;			ngood[2] = 1;
  mgood[3] = PMAX;			ngood[3] = 1;
  mgood[4] = GG;			ngood[4] = CC;
  mgood[5] = 1;				ngood[5] = 1;
  mgood[6] = 1;             ngood[6] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = -9999;		max[1] = 9999;		integer[1] = 0;
  min[2] = -9999;		max[2] = 9999;		integer[2] = 0;
  min[3] = 0;			max[3] = 1;			integer[3] = 1;
  min[4] = 0;			max[4] = 1;			integer[4] = 1;
  min[5] = 0;			max[5] = 9999;		integer[5] = 1;
  min[6] = 0;           max[6] = 99999;     integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = mm*CC;			nout[0] = nn;

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	probabilities1(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],(int)*IPTRS[5],(int)*IPTRS[6]);

}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/probabilities7.c
/***************************************************************************************************
 *
 * PROBABILITIES7: Generate vector of probabilities of observed one / seven-day
 *					choice for each consumer and simulation draw.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * P = probabilities7(X,Y1,Y7,RD,b,excl,CM,Bcons,Mcons,Mincl,Bex,m,ninput)
 *
 * compiler command: 
 *	mex probabilities7.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # before range means only integer values are valid
 *
 * INPUTS:
 *	X			KK x ninput		(-inf,inf)		observable rhs vars
 *	Y1			ninput			#(0,CC-1)		one-day choices
 *	Y7			ninput			#(0,CC-1)		seven-day choices
 *	RD			ninput*DD x m	(-inf,inf)		random draws of unobservable rhs vars
 *	b			PP				(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX			#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	CM			GG x CC			#(0,1)			i x j=1 if good i included in choice j
 *	Bcons		CC x CC			#(0,1)			i x j=1 if choice j potentially consist with choice i
 *	Bex			CC x CC			#(0,CC-1)		i x j=k where 1-day ch i takes overall ch from j to k
 *	m			scalar			#(0,inf)		number of simulation draws
 *	ninput		scalar			#(0,inf)		number of consumers
 *
 * OUTPUTS:
 *	P			ninput x m		(0,1)			Simulated probabilities of selected (seven-day) choice
 *												at each simulation draw
 *
 *****************************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"
#include "oedtools.h"

#define NINPUTS 11
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii;
  int mm, ninput, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];

  /* get m here to assign dimensions */
  mm = *mxGetPr(prhs[9]);
  ninput = *mxGetPr(prhs[10]);

  /* handle the case of DD==0 */
  rdval = max(ninput*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = KK;				ngood[0] = ninput;
  mgood[1] = ninput;			ngood[1] = 1;
  mgood[2] = ninput;			ngood[2] = 1;
  mgood[3] = rdval; 			ngood[3] = mm;
  mgood[4] = PP;				ngood[4] = 1;
  mgood[5] = PMAX;				ngood[5] = 1;
  mgood[6] = GG;				ngood[6] = CC;
  mgood[7] = CC;				ngood[7] = CC;
  mgood[8] = CC;				ngood[8] = CC;
  mgood[9] = 1;					ngood[9] = 1;
  mgood[10] = 1;				ngood[10] = 1;

  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;		max[0] = 9999;		integer[0] = 0;
  min[1] = 0;			max[1] = CC-1;		integer[1] = 1;
  min[2] = 0;			max[2] = CC-1;		integer[2] = 1;
  min[3] = -9999;		max[3] = 9999;		integer[3] = 0;
  min[4] = -9999;		max[4] = 9999;		integer[4] = 0;
  min[5] = 0;			max[5] = 1;			integer[5] = 1;
  min[6] = 0;			max[6] = 1;			integer[6] = 1;
  min[7] = 0;			max[7] = 1;			integer[7] = 1;
  min[8] = 0;			max[8] = CC-1;		integer[8] = 1;
  min[9] = 0;			max[9] = 9999;		integer[9] = 1;
  min[10] = 0;			max[10] = 9999;		integer[10] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = ninput;			nout[0] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
	probabilities7(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],IPTRS[5],
			IPTRS[6],IPTRS[7],IPTRS[8],(int)*IPTRS[9],(int)*IPTRS[10]);


}




/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/c files/source/randomlibold.c
#define FALSE 0
#define TRUE 1

/*
   This Random Number Generator is based on the algorithm in a FORTRAN
   version published by George Marsaglia and Arif Zaman, Florida State
   University; ref.: see original comments below.
   At the fhw (Fachhochschule Wiesbaden, W.Germany), Dept. of Computer
   Science, we have written sources in further languages (C, Modula-2
   Turbo-Pascal(3.0, 5.0), Basic and Ada) to get exactly the same test
   results compared with the original FORTRAN version.
   April 1989
   Karl-L. Noell <NOELL@DWIFH1.BITNET>
      and  Helmut  Weber <WEBER@DWIFH1.BITNET>

   This random number generator originally appeared in "Toward a Universal
   Random Number Generator" by George Marsaglia and Arif Zaman.
   Florida State University Report: FSU-SCRI-87-50 (1987)
   It was later modified by F. James and published in "A Review of Pseudo-
   random Number Generators"
   THIS IS THE BEST KNOWN RANDOM NUMBER GENERATOR AVAILABLE.
   (However, a newly discovered technique can yield
   a period of 10^600. But that is still in the development stage.)
   It passes ALL of the tests for random number generators and has a period
   of 2^144, is completely portable (gives bit identical results on all
   machines with at least 24-bit mantissas in the floating point
   representation).
   The algorithm is a combination of a Fibonacci sequence (with lags of 97
   and 33, and operation "subtraction plus one, modulo one") and an
   "arithmetic sequence" (using subtraction).

   Use IJ = 1802 & KL = 9373 to test the random number generator. The
   subroutine RANMAR should be used to generate 20000 random numbers.
   Then display the next six random numbers generated multiplied by 4096*4096
   If the random number generator is working properly, the random numbers
   should be:
           6533892.0  14220222.0  7275067.0
           6172232.0  8354498.0   10633180.0
*/

/* Globals */
double u[97],c,cd,cm;
int i97,j97;
int test = FALSE;

/*
   This is the initialization routine for the random number generator.
   NOTE: The seed variables can have values between:    0 <= IJ <= 31328
                                                        0 <= KL <= 30081
   The random number sequences created by these two seeds are of sufficient
   length to complete an entire calculation with. For example, if sveral
   different groups are working on different parts of the same calculation,
   each group could be assigned its own IJ seed. This would leave each group
   with 30000 choices for the second seed. That is to say, this random
   number generator can create 900 million different subsequences -- with
   each subsequence having a length of approximately 10^30.
*/
void RandomInitialize(int ij,int kl)
{
   double s,t;
   int ii,i,j,k,l,jj,m;

   /*
      Handle the seed range errors
         First random number seed must be between 0 and 31328
         Second seed must have a value between 0 and 30081
   */
   if (ij < 0 || ij > 31328 || kl < 0 || kl > 30081) {
		ij = 1802;
		kl = 9373;
   }

   i = (ij / 177) % 177 + 2;
   j = (ij % 177)       + 2;
   k = (kl / 169) % 178 + 1;
   l = (kl % 169);

   for (ii=0; ii<97; ii++) {
      s = 0.0;
      t = 0.5;
      for (jj=0; jj<24; jj++) {
         m = (((i * j) % 179) * k) % 179;
         i = j;
         j = k;
         k = m;
         l = (53 * l + 1) % 169;
         if (((l * m % 64)) >= 32)
            s += t;
         t *= 0.5;
      }
      u[ii] = s;
   }

   c    = 362436.0 / 16777216.0;
   cd   = 7654321.0 / 16777216.0;
   cm   = 16777213.0 / 16777216.0;
   i97  = 97;
   j97  = 33;
   test = TRUE;
}

/* 
   This is the random number generator proposed by George Marsaglia in
   Florida State University Report: FSU-SCRI-87-50
*/
double RandomUniform(void)
{
   double uni;

   /* Make sure the initialisation routine has been called */
   if (!test) 
   	RandomInitialise(1802,9373);

   uni = u[i97-1] - u[j97-1];
   if (uni <= 0.0)
      uni++;
   u[i97-1] = uni;
   i97--;
   if (i97 == 0)
      i97 = 97;
   j97--;
   if (j97 == 0)
      j97 = 97;
   c -= cd;
   if (c < 0.0)
      c += cm;
   uni -= c;
   if (uni < 0.0)
      uni++;

   return(uni);
}

/*
  ALGORITHM 712, COLLECTED ALGORITHMS FROM ACM.
  THIS WORK PUBLISHED IN TRANSACTIONS ON MATHEMATICAL SOFTWARE,
  VOL. 18, NO. 4, DECEMBER, 1992, PP. 434-435.
  The function returns a normally distributed pseudo-random number
  with a given mean and standard devaiation.  Calls are made to a
  function subprogram which must return independent random
  numbers uniform in the interval (0,1).
  The algorithm uses the ratio of uniforms method of A.J. Kinderman
  and J.F. Monahan augmented with quadratic bounding curves.
*/
double RandomGaussian(double mean,double stddev)
{
   double  q,u,v,x,y;

	/*  
		Generate P = (u,v) uniform in rect. enclosing acceptance region 
      Make sure that any random numbers <= 0 are rejected, since
      gaussian() requires uniforms > 0, but RandomUniform() delivers >= 0.
	*/
   do {
      u = RandomUniform();
      v = RandomUniform();
   	if (u <= 0.0 || v <= 0.0) {
       	u = 1.0;
       	v = 1.0;
   	}
      v = 1.7156 * (v - 0.5);

      /*  Evaluate the quadratic form */
      x = u - 0.449871;
   	y = fabs(v) + 0.386595;
      q = x * x + y * (0.19600 * y - 0.25472 * x);

      /* Accept P if inside inner ellipse */
      if (q < 0.27597)
			break;

      /*  Reject P if outside outer ellipse, or outside acceptance region */
    } while ((q > 0.27846) || (v * v > -4.0 * log(u) * u * u));

    /*  Return ratio of P's coordinates as the normal deviate */
    return (mean + stddev * v / u);
}

/*
   Return random integer within a range, lower -> upper INCLUSIVE
*/
int RandomInt(int lower,int upper)
{
   return((int)(RandomUniform() * (upper - lower + 1)) + lower);
}

/*
   Return random float within a range, lower -> upper
*/
double RandomDouble(double lower,double upper)
{
   return((upper - lower) * RandomUniform() + lower);
}





program/c files/source/source.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\c files\source\




program/c files/source/testrand.c
/**********************************************************************
 *
 * TESTRAND: Test random number generator. If the generator is working
 *			 properly, the output should be:
 *
 *				6533892.0  
 *				14220222.0  
 *				7275067.0
 *				6172232.0  
 *				8354498.0   
 *				10633180.0
 *
 * Matthew Gentzkow
 * July 16, 2003
 * Online editions
 * 
 * MATLAB prototype:
 * draws = testrand()
 *
 * compiler command: 
 *	mex filename.c othfile1.c othfile2.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 *
 * INPUTS:
 *
 * OUTPUTS:
 *	draws		6				test draws
 *
 ***********************************************************************/


#include <math.h>
#include "mex.h"
#include "randomlib.h"

#define NINPUTS 0
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int nout[NOUTMAX], mout[NOUTMAX];
  int ii;
  double *OPTRS[NOUTMAX];
  double draw;


  /*set nout and mout arrays with output dimensions */
  mout[0] = 6;			nout[0] = 1;

  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  RandomInitialize(1802,9373);
  for (ii=0; ii<20000; ii++) {
	  draw = RandomUniform();
  }

  OPTRS[0][0] = 4096*4096*RandomUniform();
  OPTRS[0][1] = 4096*4096*RandomUniform();
  OPTRS[0][2] = 4096*4096*RandomUniform();
  OPTRS[0][3] = 4096*4096*RandomUniform();
  OPTRS[0][4] = 4096*4096*RandomUniform();
  OPTRS[0][5] = 4096*4096*RandomUniform();

}






program/c files/source/utilities.c
/****************************************************************************************
 *
 * UTILITIES: Calculate utilities for each consumer-draw-choice at 
 *			  given parameters, observables, and random draws.
 *
 * Matthew Gentzkow
 * July 15, 2003
 * Online Editions
 * 
 * MATLAB prototype:
 * U = utilities(b,excl,X,RD,CM,m)
 *
 * compiler command: 
 *	mex utilities.c oedcalc.c oedtools.c
 *
 * note: a*b*c in dimension means vectors stacked as a groups of b groups of c
 * note: # indicates only integer values are accepted
 * note: This function is not currently written to accept missing values (i.e. assumes 
 *			all variables are observed on both 1-day and 7-day basis. 
 *
 * INPUTS:
 *	b			PP			(-inf,inf)		param vec: c groups of (k+d) then f(pi)
 *	excl		PMAX		#(0,1)			vec of exclusion restrictions (=1 if excl)
 *	X			KK x nn		(-inf,inf)		observable rhs vars
 *	RD			nn*DD x m	(-inf,inf)		random draws of unobservable rhs vars

 *	CM			GG x CC		#(0,1)			i x j=1 if good i included in choice j
 *	m			scalar		#(0,inf)		number of simulation draws
 *  nn			scalar		#(0,inf)		number of observations
 *
 * OUTPUTS:
 *	U			NN*(CC-1) x m	(-inf,inf)		vector of utilities
 *
 *******************************************************************************************/

#include <math.h>
#include "mex.h"
#include "oedcalc.h"

#define NINPUTS 7
#define NOUTMAX 1

/* ****************************************************** */
/* mexFunction: MATLAB gateway routine                    */
/*														  */
/* remember: m is rows, n is columns					  */
/*													      */
/* ****************************************************** */


void mexFunction( int nlhs, mxArray *plhs[],
                  int nrhs, const mxArray *prhs[] )
{
  int n[NINPUTS], m[NINPUTS], ngood[NINPUTS], mgood[NINPUTS], integer[NINPUTS],
	  nout[NOUTMAX], mout[NOUTMAX];
  double min[NINPUTS], max[NINPUTS];
  char errstring[200];
  int ii, mm, nn, rdval;
  double *IPTRS[NINPUTS], *OPTRS[NOUTMAX];
  
  /* get m and nn here to check dimensions */
  mm = *mxGetPr(prhs[5]);
  nn = *mxGetPr(prhs[6]);

  /* handle the case of DD==0 */
  rdval = max(nn*DD,1);
  
  /* set ngood and mgood arrays with expected input dimensions */
  mgood[0] = PP;			ngood[0] = 1;
  mgood[1] = PMAX;			ngood[1] = 1;
  mgood[2] = KK;			ngood[2] = nn;
  mgood[3] = rdval;			ngood[3] = mm;
  mgood[4] = GG;			ngood[4] = CC;

  mgood[5] = 1;				ngood[5] = 1;
  mgood[6] = 1;				ngood[6] = 1;


  /* set min and max arrays with allowable range of inputs */
  /* (enter 9999 or -9999 to represent +/- infinity)  */
  /* integer[ii]=1 indicates input must be an integer */
  min[0] = -9999;			max[0] = 9999;		integer[0] = 0;
  min[1] = 0;				max[1] = 1;			integer[1] = 1;
  min[2] = -9999;			max[2] = 9999;		integer[2] = 0;
  min[3] = -9999;			max[3] = 9999;		integer[3] = 0;
  min[4] = 0;				max[4] = 1;			integer[4] = 1;
  min[5] = 0;				max[5] = 9999;		integer[5] = 1;
  min[6] = 0;				max[6] = 9999;		integer[6] = 1;

  /*set nout and mout arrays with output dimensions */
  mout[0] = nn*(CC-1);		nout[0] = mm;
  
  /* check number of arguments */
  if(nrhs != NINPUTS)
    mexErrMsgTxt("NINPUTS inputs required.");
  if(nlhs > NOUTMAX)
    mexErrMsgTxt("At most NOUTMAX outputs allowed.");

  /* get pointers and dimensions of each input element */
  for (ii=0; ii<NINPUTS; ii++) {
	  IPTRS[ii] = mxGetPr(prhs[ii]);
	  n[ii] = mxGetN(prhs[ii]);
	  m[ii] = mxGetM(prhs[ii]);
  }

  /* check dimensions of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if(n[ii] != ngood[ii]) {
		  sprintf(errstring,"Input number %d: column dimension is %d but should be %d", ii+1, n[ii], ngood[ii]);
		  mexErrMsgTxt(errstring);
	  }
	  if(m[ii] != mgood[ii]) {
		  sprintf(errstring,"Input number %d: row dimension is %d but should be %d", ii+1, m[ii], mgood[ii]);
		  mexErrMsgTxt(errstring);
	  }
  }

  /* check range of inputs */
  for (ii=0; ii<NINPUTS; ii++) {
	  if( outofrange(IPTRS[ii],n[ii]*m[ii],min[ii],max[ii]) ) {
		  sprintf(errstring,"Input number %d: value out of range.", ii+1);
		  mexErrMsgTxt(errstring);
	  }
	  if(integer[ii]==1){
		  if( noninteger(IPTRS[ii],n[ii]*m[ii]) ) {
			sprintf(errstring,"Input number %d: values must be integers.", ii+1);
			mexErrMsgTxt(errstring);
		  }
	  }
  }

  /* initialize output elements */
  for (ii=0; ii< ((nlhs>0)? nlhs:1) ; ii++) {
	  plhs[ii] = mxCreateDoubleMatrix(mout[ii],nout[ii],mxREAL);
	  OPTRS[ii] = mxGetPr(plhs[ii]);
  }

  /* call C function */
  calcu(OPTRS[0], IPTRS[0],IPTRS[1],IPTRS[2],IPTRS[3],IPTRS[4],(int)*IPTRS[5],(int)*IPTRS[6]);


}



/**********************************************************************
 *
 * OUTOFRANGE: Returns 1 if there is a value in vector greater
 *				than max or less than min; returns 0 otherwise.
 *				min/max values of +/-9999 are interpreted as +/- infinity.
 *				Returns 0 otherwise.
 *
 ***********************************************************************/

int outofrange(double *vector, int length, double min, double max) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( (max!=9999 & vector[ii]>max) | (min!=-9999 & vector[ii]<min) ) {
			return(1);
		}
	}

	return(0);
}


/**********************************************************************
 *
 * NONINTEGER: Returns 1 if there is a value in vector whose
 *				decimal portion is not zero. Returns 0 otherwise
 *
 ***********************************************************************/

int noninteger(double *vector, int length) 
{

	int ii;

	for (ii=0; ii<length; ii++) {
		if ( fmod(vector[ii],1) ) {
			return(1);
		}
	}

	return(0);
}







program/m files/buildMB.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDMB.M: Function used in builddata to generate Bcons, Bex, Mcons, and Mincl matrices.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
% note: for choices NOT included in CM (this can arise since CM will only include
%       choices actually observed in data) Bex(i,j)=j.
%
% INPUTS:
%	CC			scalar				number of choices
%	CM			CC x GG				i*j=1 if good j included in choice i
%	mindex		scalar				index of var with missing 1-day data (if any)
%	
% OUTPUTS:
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	Mcons		CC					first vector for missing 1-day data =k where k is other choice consistent w/ missing var
%	Mincl		CC					second vector for missing 1-day data =1 if choice i includes missing var
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Bcons, Bex, Mcons, Mincl] = buildMB(CC,CM,mindex)

Bcons = zeros(CC,CC);
Mcons = cumsum(ones(CC,1));
Bex = zeros(CC,CC);
Mincl = zeros(CC,1);
for i = 1:CC
    for j = 1:CC
        if CM(i,:)<=CM(j,:), Bcons(i,j)=1; end
        newchoice = findinmat(min(CM(i,:)+CM(j,:),1),CM);
		if newchoice>0
            Bex(i,j) = newchoice;
        else
            Bex(i,j)=j;
        end
    end
    
    if CM(i,mindex)==1
        Mincl(i)=1;
        tempv = CM(i,:);
        tempv(mindex)=0;
        ind = findinmat(tempv,CM);
        if ind>0, Mcons(ind)=i; end
    end
end

% switch to C indexing
Bex = Bex-1;
Mcons = Mcons-1;

% transpose matrices so dimensions go the right way
Bcons = Bcons';
Bex = Bex';




program/m files/buildR.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDR.M: Function used to restrict interaction terms for combinations
% 				of more than 2 goods. (Interaction for big combination is
% 				sum of interactions of all 2-good subsets).
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	CM			CC x GG				i*j=1 if good j included in choice i
%	GG			scalar				number of goods
%	CC			scalar				number of choices
%	PMAX  		scalar				total number of possible parameters
%	KK			scalar				number of observables
%	DD			scalar				number of unobservables
%   XX          scalar              number of ch set restrictions
%   excl        PMAX x 1            exclusion restrictions
%   chsetrhs    1 x XX              index of variables that govern ch set
%   chsetlhs    GG x XX             i*j=1 if good j is excluded when i==1
%   UseDyn      scalar              indicator =1 if run w/ dynamics =0
%                                   otherwise
%   const       PMAX x 1            vector of constraints. each
%                                   element=-999 if unconstrained or else 
%                                   the constrained value of the parameter 
%
%	
% OUTPUTS:
%	R			(PP-ZZ) x PP		matrix of linear restrictions
%	r			(PP-ZZ)				vector of linear restrictions (Rb=r)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [R,r] = buildR(CM,GG,CC,PMAX,KK,DD,XX,excl,chsetrhs,chsetlhs,UseDyn,const,highorder)

% check consistency of parameters and data
test = 0;
if  CC ~= size(CM,1) | GG ~= size(CM,2) | PMAX ~= size(excl,1) | ...
      XX ~= size(chsetrhs,2) | XX ~= size(chsetlhs,2) | GG ~= size(chsetlhs,1),
    
    error('parameter/data inconsistency');       
end

% large negative coefficient to put on noweb variable to effectively take
% web choices out of the choice set
NEGVAL = -15;

R = [];
r = [];

% create R for restricting interactions in bundles with >2 goods
%
% note: first create matrix as if there are NO exclusion restrictions
%       then impose exclusion restrictions at the end.

if highorder==1
    for ii =(GG+2):CC
        n=sum(CM(ii,:));

        if n>2
            base1 = GG*(KK+DD)+(ii-GG-2)*(KK+DD);

            for kk = 1:KK+DD
                if excl(base1+kk)==0     
                    indices=[];

                    for jj=1:GG 
                        if CM(ii,jj)==1, indices=[indices;jj]; end
                    end

                    pairs = nchoosek(indices,2);
                    nprs = size(pairs,1);
                    row = zeros(1,PMAX);
                    row(base1+kk)=-1;

                    for jj=1:nprs
                        v = zeros(1,GG);
                        v(pairs(jj,1))=1;
                        v(pairs(jj,2))=1;
                        choice = findinmat(v,CM);
                        base = GG*(KK+DD)+(choice-GG-2)*(KK+DD);
                        row(base+kk)=1;
                    end

                    R = [R;row];
                end
            end
        end
    end
    r = zeros(size(R,1),1);
end

    
% now add a row to exclude web from choice set
for ii = 1:XX
    if chsetrhs(ii)>0
        newrow = zeros(1,PMAX);
        for jj = 1:GG
            if chsetlhs(jj,ii)==1
                newrow = zeros(1,PMAX);
                base = (jj-1)*(KK+DD);
                newrow(base+chsetrhs(ii))=1;
                R = [R;newrow];
            end
        end
    end

    numchoices = sum(chsetlhs(:,ii));
    r = [r; NEGVAL*ones(numchoices,1)];
end

% impose constraints
for ii = 1:PMAX
    if const(ii)~=-9999
            R = [R;[zeros(1,ii-1) 1 zeros(1,PMAX-ii)]];
            r = [r;const(ii)];
    end
end

% if UseDyn==0, add a row restricting pi to be zero
if UseDyn==0
    R = [R;[zeros(1,PMAX-1) 1]];
    r = [r;0];  
end
    
% now cut down R according to exclusion restrictions
select = (1-excl);
R = selectinmat(R',select)';



program/m files/buildY.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% BUILDY.M: Function to generate Y1 and Y7 from matrices of dummy variables for the
%           choice of each good.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	GG			scalar				number of goods
%	NN			scalar				number of consumers
%	Ymat1		NN x GG				ixj=1 if consumer i chose good j yesterday
%	Ymat7		NN x GG				ixj=1 if consumer i chose good j in last 7 days
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC*GG				i*j=1 if good j included in choice i
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7,CM] = buildY(GG,NN,Ymat1,Ymat7)

Y1 = zeros(NN,1);
Y7 = zeros(NN,1);
maxc = 2^GG;
CM = [zeros(1,GG); eye(GG); 9*ones(maxc-GG-1,GG)];
totc = GG+1;
match = 0;
for i=1:NN
    index = findinmat(Ymat1(i,:),CM(1:totc,:));
    if index==-1
        totc=totc+1;
        CM(totc,:)=Ymat1(i,:);
        Y1(i)=totc;
    else
        Y1(i)=index;
    end
end
for i = 1:NN
    index = findinmat(Ymat7(i,:),CM(1:totc,:));
    if index==-1
        totc=totc+1;
        CM(totc,:)=Ymat7(i,:);
        Y7(i)=totc;    
    else
        Y7(i)=index;
    end
end    
Y1 = Y1-1;
Y7 = Y7-1;
CM = CM(1:totc,:);
    



program/m files/calcgammas.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CALCGAMMAS.M: Calculate distribution of cap-gamma parameters
%
% Matthew Gentzkow
% November 29, 2004
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   nchbundle	    CC					number of consumers choosing each bundle
%   bstar           PP                  true parameter vector
%   bstarmat        PP x mstderr        each column is one random draw on the parameter vector
%	excl		    PP					vector of exclusion restrictions
%	Xall		    NNtot x KK			    observable rhs vars
%   RD              NNtot*DD x msee        random draws
%	CM			    CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			        sampling weights of each observation
%   mstderr         scalar              number of monte carlo draws
%	
% OUTPUTS:
%   gammas      1 x CC-1            mean of interaction terms
%   gammasse    1 x CC-1            std. error of mean of interaction terms (across monte carlo draws)
%   gammasmin   1 x CC-1            min of interaction across consumers
%   gammasmax   1 x CC-1            max of interaction across consumers
%   gammasvar   1 x CC-1            var of interaction across consumers
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [gammas,gammasse,gammasmin,gammasmax,gammasvar] = ...
            calcgammas(nchbundle,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mstderr)
global GG CC KK DD PP ZZ msee NNtot

gammasmat = zeros(mstderr,CC-1);
bstarmat = [bstar bstarmat];

for mm = 1:mstderr+1   
    b = bstarmat(:,mm);
    U = utilities(b,excl,Xall',RD,CM',msee,NNtot);
    U = reshape(U,CC-1,msee*NNtot)';                % reshape so it's (msee*NNtot x CC-1)
    U = [zeros(msee*NNtot,1) U];
    weights = repmat(surveyweights,msee,1);

    % gammas
    Usm = U(1:NNtot,:);
    gam = zeros(NNtot,GG);
    for ii = 2:CC
        if sum(CM(ii,:))>1
            Ucombo = Usm(:,ii);
            indicator = repmat([0 CM(ii,:) zeros(1,CC-GG-1)],NNtot,1);
            Usum = sum(Usm.*indicator,2);
            gam = [gam Ucombo-Usum];
        end
    end

    if mm==1
        % only for true value of bstar
        gammas = mean(gam);
        gammasmin = min(gam);
        gammasmax = max(gam);
        gammasvar = var(gam);
    else
        % for simulated values of bstar to calculate SE
        gammasmat(mm,:) = mean(gam);
    end
end

if mstderr>1
    gammasse=sqrt(var(gammasmat));
else
    gammasse=zeros(1,CC);
end

	



program/m files/checkbuildparams.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CHECKBUILDPARAMS.M: Script for checking that build parameters in current data
%                       match parameters with which C-files were compiled.
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function test = checkbuildparams(buildparams)





program/m files/crossderivatives.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CROSSDERIVATIVES.M: Calculate cross-derivatives of demand
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   mcd         scalar              number of draws for calculating cross-derivatives
%   mstderr     scalar              number of monte carlo draws
%   bstarmat    PP x mstderr        each column is one random draw on the parameter vector
%	excl		PP					vector of exclusion restrictions
%	Xall		NNtot x KK			observable rhs vars
%	CM			CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			sampling weights of each observation
%   mweights    NNtot*mcd           importance sampling weights
%	
% OUTPUTS:
%   CDuw        NNtot x GG*GG       unweighted cross-derivatives of choice probabilities for each consumer
%   CDw         NNtot x GG*GG       weighted cross-derivatives of choice probabilities for each consumer
%   CDuwAVG     GG x GG             unweighted average cross-derivatives of demand in sample
%   CDwAVG      GG x GG             weighted average cross-derivatives of demand in sample
%   CDwTOT      GG x GG             weighted cross-derivatives of total demand
%   CDwTOTse    GG x GG             standard errors on cross-derivatives of total demand
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [CDwTOT,CDwTOTcov,CDwTOTse,CDwTRUE] = crossderivatives(mcd,mstderr,bstar,bstarmat,excl,Xall,CM,surveyweights,mweights);

global GG CC KK DD PP ZZ NNtot msee

CDwTOTmat = zeros(GG*GG,mstderr);

if DD>0
  	RDcd = randn(NNtot*DD,mcd);
    muse = mcd;
else
   	RDcd = 0;
    muse = 1;
end

bstarmat = [bstar bstarmat];
for mm = 1:mstderr+1
    b = bstarmat(:,mm);
	CD = crossderivw(b,excl,muse,NNtot,Xall',RDcd,CM',mweights)';
    CDw = CD.*repmat(surveyweights,1,GG*GG);
    CDwTOTmat(:,mm) = mean(CDw)'*NNtot;

    % use only the true parameter vector for CDwTOT
    if mm==1
        CDwTOT = reshape(CDwTOTmat(:,mm),GG,GG);
        CDwTRUE = CDw;
    end
end

if mstderr>1
    CDwTOTcov=cov(CDwTOTmat');
    CDwTOTse=reshape(sqrt(var(CDwTOTmat')),GG,GG);
else
    CDwTOTcov=zeros(GG*GG,GG*GG);
    CDwTOTse =zeros(GG,GG);
end





program/m files/ctestsim.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CTESTSIM.M: Generates simulations of the DGP at a given parameter vector,
% 				X matrix, and matrix of random draws for a single consumer;
%				used in calculating bias test statistic.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN*KK					observable rhs vars
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	CM			CC*GG					i*j=1 if good j included in choice i
%	indiv		integer				index of consumers whose choices are to be simulated
%
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7] = ctestsim(X,bstar,excl,CM,indiv)

global NN GG CC KK DD PP PMAX m mtest

bbig = reverseselect(bstar,1-excl);

randn('state',sum(100*clock));
CMm = reshape(CM,GG,CC)';
bmat = reshape(bbig(1:PMAX-1),KK+DD,CC-1);
beta = bmat(:,1:GG);
gamma = bmat(:,GG+1:CC-1);
pi = exp(bbig(PP))/(1+exp(bbig(PMAX)));
Xm = reshape(X,KK,NN)';
DATA = [repmat(Xm(indiv,:),mtest,1) randn(mtest,DD)];			% use independent simulations here

% generate matrix of probabilities
Us = DATA*beta;				% Utility of single goods
U = Us;
if CC>GG+1
    for i=GG+2:CC
        U = [U sum(repmat(CMm(i,:),mtest,1).*Us,2)+repmat(gamma(i-GG-1),mtest,1)];
    end
end
U = [zeros(mtest,1) U];
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,CC);
P = Ue./Ue_sum;

Y1 = simulate(P,1);
Y7 = zeros(mtest,1);
Ymat = CMm(Y1,:);
for j = 1:mtest
   	for kk = 1:4
       	if rand(1)<=pi
            Ynew = simulate(P(j,:),1);
            Ymat(j,:) = min(Ymat(j,:)+CMm(Ynew,:),1);
		end
   	end
end
	
for j = 1:mtest
	for kk = 1:CC
		if(Ymat(j,:)==CMm(kk,:)), Y7(j)=kk; end
   	end
end

% subtract 1 so range of Y1 and Y7 is 0 to (CC-1)
Y1 = Y1-1;
Y7 = Y7-1;



program/m files/cteststat.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% CTESTSTAT.M: Calculate test statistic for no bias in SML estimator.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	X			NN*KK					observable rhs vars
%	weights		NN					weights of each obs (not = 1 in imp sampling, e.GG.)
%	CM			CC*GG					i*j=1 if good j included in choice i
%	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	W			scalar				test statistic (distributed chi2 with PP deg of freedom)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [W,pval] = cteststat(bstar,excl,X,weights,CM,Bcons,Mcons,Mincl,Bex)

global NN PP KK DD mf mtest

G = zeros(mtest,PP);
m = zeros(1,PP);
V = zeros(PP,PP);

Xm = reshape(X,KK,NN)';

for i = 1:NN
   
    Xtest = repmat(Xm(i,:),mtest,1);
    Xtest = reshape(Xtest',mtest*KK,1);
    RDtest = randn(mf*mtest*DD,1);
	[Ydraws1,Ydraws7] = ctestsim(X,bstar,excl,CM,i);
	gvec = testgrad(bstar,excl,Ydraws1,Ydraws7,Xtest,RDtest,weights,CM,Bcons,Mcons,Mincl,Bex,mf);
	G = reshape(gvec,PP,mtest)';
	m = m + (1/mtest)*sum(G,1);
	V = V + cov(G);
end
m = (1/NN)*m';
V = (1/NN)*V;

W = mtest*NN*m'*V^-1*m;
pval = 1-chi2cdf(W,PP);
	



program/m files/demchanges.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% DEMCHANGES.M: Calculate second choices
%
% Matthew Gentzkow
% November 29, 2004
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% note: SC and DCIRC will not add up to the same changes because SC forces
% consumers who chose a particular good to keep choosing it in the
% counterfactual, whereas DCIRC looks at the change in the model prediction
% without using this kind of information on actual choices.
%
% INPUTS:
%   nchbundle	    CC					number of consumers choosing each bundle
%   Y1dc            NNtot x CC             i x j=1 if consumer i chose bundle j and 0 otherwise
%   bstarmat        PP x mstderr        each column is one random draw on the parameter vector
%	excl		    PP					vector of exclusion restrictions
%	Xall		    nn x KK			    observable rhs vars
%   RD              nn*DD x msee        random draws
%	CM			    CC x GG				i*j=1 if good j included in choice i
% 	surveyweights	NNtot			    sampling weights of each observation
%   mweights     msee*NNtot x 1      probability weights for welfare calculation
%   mstderr         scalar              number of monte carlo draws
%	nn			    scalar				let this be an input so it can vary
%	
% OUTPUTS:
%	SC			CC x CC x GG		i x j x KK is number of consumers who had chosen i who would choose
%									j if good KK were not available
%	SCse		CC x CC x GG		std. errors of SC
%	DCIRC       GG x GG             i x j is change in demand for good j if take out good i
%   DCIRCse     GG x GG             std. errors of DCIRC
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [SC,SCse,D,Dse] = demchanges(nchbundle,Y1dc,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mweights,mstderr)

global GG CC KK DD PP PMAX ZZ msee NNtot

bignegative = -50;          % number to subtract from utility to simulate removing from choice set

% reshape mweights to be CC*NNtot x msee
mweights = reshape(mweights,NNtot,msee);
mweights = repmat(mweights,CC,1);

% create matrix with bignegative in position of constant terms
neg = zeros(PMAX,GG);
for ii = 1:GG
    neg((ii-1)*(KK+DD) + KK, ii) = bignegative;
end
neg = selectinmat(neg,1-excl);

bstarmat = [bstar bstarmat];
Dmat = zeros(GG,GG,mstderr+1);
SCmat = zeros(CC,CC,GG,mstderr+1);

% loop over goods
for ii = 1:mstderr+1
    P1true = probabilities1(Xall',RD,bstarmat(:,ii),excl,CM',msee,NNtot); % P1 is msee*CC x NNtot
    P1true = reshape(P1true,CC,NNtot*msee);
    P1true = reshape(P1true',msee,CC*NNtot);

    % take a weighted average over draws conditioning on observed choices
    P1true = mean(P1true.*mweights',1);
    P1true = reshape(P1true,NNtot,CC);

    % multiply by sampling weights
    P1true = P1true.*repmat(surveyweights,1,CC);
    nchbundpred = sum(P1true); % predicted choices of each good
    
    for jj = 1:GG

        % calculate probabilities with good ii removed from the choice set
        bneg = bstarmat(:,ii)+neg(:,jj);
        P1 = probabilities1(Xall',RD,bneg,excl,CM',msee,NNtot); % P1 is msee*CC x NNtot
        P1 = reshape(P1,CC,NNtot*msee);
        P1 = reshape(P1',msee,CC*NNtot);

        % take a weighted average over draws conditioning on observed choices
        P1 = mean(P1.*mweights',1);
        P1 = reshape(P1,NNtot,CC);

        % multiply by sampling weights
        P1 = P1.*repmat(surveyweights,1,CC);

        % changes in demand
        d = sum(P1)-sum(P1true);
        for kk = 1:GG
            Dmat(jj,kk,ii) = sum(d.*CM(:,kk)');
        end

        % second choices
        for kk = 1:CC
            % if kk does not include jj demand is unchanged
            if CM(kk,jj)==0
                SCmat(kk,kk,jj,ii) = nchbundpred(kk);

            % otherwise look at these consumers' counterfactual demand
            else
                P1kk = selectinmat(P1,Y1dc(:,kk));
                SCmat(kk,:,jj,ii) = round(sum(P1kk));
            end
        end
        
    end
end

% SC and D are the arrays for the true parameter vector
SC=SCmat(:,:,:,1);
D=Dmat(:,:,1);

if mstderr>1
    % 1 in std here is a flag to take second moment
    SCse=std(SCmat,1,4);
    Dse=std(Dmat,1,3);
else
    SCse=zeros(CC,CC,GG);
    Dse=zeros(GG,GG);
end

	



program/m files/ESTmsm.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% ESTmsm.M: Run MSM estimation routine.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	b0			PP					starting value of (constrained) parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN*KK				observable rhs vars
%	RD		    mf*NN*DD			   random draws of unobservable rhs vars
%	weights		mf*NN				weights of each obs (not = 1 in imp sampling, e.GG.)
%	T			ZZ*PP				constraint matrix
%	A			PP					constraint vector
%	CM			CC*GG				i*j=1 if good j included in choice i
%	Cincl		2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
%	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC				i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	bstar		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	SE			PP					vector of standard errors
%	L			scalar				(maximized) log likelihood
%	dL			PP					gradient vector (derivatives of log likelihood)
%
% FILES SAVED:
%	bmsm (msm parameter estimate)
%	MSMout (final parameter estimate and standard error)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [bstar,SE,S,L,dL] = ESTmsm(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex)
	
global UseDyn ImpSamp NN GG CC CCW KK DD PP ZZ tolfmsm mfe0 mfef m0 mis msteps mf mz mmsm

Tm = reshape(T,PP,ZZ);
CCm = reshape(Cincl,CCW,2);
b0c = (b0'*Tm)';

% calculate complete gradient vector (optimal instruments for MSM)
sprintf('Calculating MSM instruments')
%tic
%bZ = b0;
%RDz = randn(mz*NN*DD,1);			% use equal weighting and no imp sampling
%weightsz = ones(mz*NN,1);
%[P,Z] = calc7big(bZ,excl,Y1,Y7,X,RDz,weightsz,CM,Cincl,Bcons,Mcons,Mincl,Bex,mz);
%clear RDz weightsz;
%toc
%save ztemp Z;
load ztemp Z;

% create big vector of dummies for combination choices
Cdum = zeros(NN,CCW);
for i = 1:NN
	Cdum(i,findinmat([Y1(i) Y7(i)],CCm))=1;
end
Cdum = reshape(Cdum',NN*CCW,1);

% generate new random draws (for now no importance sampling... too many choices?)
RD = randn(mmsm*NN*DD,1);
weights=  ones(mmsm*NN,1);

% estimation step
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'TolFun',tolfmsm,'TolX',tolfmsm,...
    'GradObj','on','LargeScale','off','DerivativeCheck','off');
sprintf('MSM estimation step')
tic
[bc,L,exitflag,output,dLc,Hc] = fminunc('MSMobj',b0c,OPTIONS,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,mmsm);
toc
bstar = (bc'*Tm'+A)'
save btemp bstar

% transform
L = -L; dLc = -dLc; Hc = -Hc;
dL = (dLc'*Tm'+A)';

% calculate standard errors 
[Pstar,Zstar] = calc7big(bstar,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,mmsm);
Z = reshape(Z,NN*CCW,PP);
Zstar = reshape(Zstar,NN*CCW,PP);
G = (1/NN)*-Z'*Zstar;                                    % derivative of moments
M = reshape(Z,NN*CCW,PP).*repmat(Cdum-Pstar,1,PP);          % moments
V = (1/NN)*(M'*M);                                       % sample variance of moments
Su = (1/NN)*inv(G'*G)*G'*((1/NN)*M'*M)*G*inv(G'*G);       % asym var of estimator (w/out constraints)
S = (Tm*Tm')*Su*(Tm*Tm');                                   % impose constraints
SE = sqrt(diag(S));

save MSMest bstar SE;




program/m files/ESTsml.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% ESTsml.M: Run SML estimation routine.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	b0			PP					starting value of parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X		    NN x KK    			observable rhs vars
%   RD          NN*DD x mf          random draws of unobservables
%	weights		NN x mf				weights of each obs (not = 1 in imp sampling, e.GG.)
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	CM			CC x GG				i*j=1 if good j included in choice i
%	Bcons		CC x CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC x CC				i*j=KK where 1-day choice j takes overall choice from i to KK
%
%	
% OUTPUTS:
%	bsml		PP					parameter vector CC groups of (KK+DD) followed by f(pi)
%	SE1			PP					vector of standard errors (inv Hessian)
%   S1          PP x PP             parameter cov matrix (inv Hessian)
%	SE2			PP					vector of standard errors (outer product of gradients)
%   S2          PP x PP             parameter cov matrix (outer product of gradients)
%	SE3			PP					vector of standard errors (robust)
%   S3          PP x PP             parameter cov matrix (robust)
%	L			scalar				(maximized) log likelihood
%	dL			PP					gradient vector (derivatives of log likelihood)
%
% FILES SAVED:
%	tempout (preliminary parameter estimate)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [bsml,SE1,S1,SE2,S2,SE3,S3,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Bex)

global UseDyn ImpSamp NN GG CC KK DD PP ZZ tolf0 tolff tolx0 tolxf mfe0 mfef...
       miter0 miterf msteps mf

b0c = (b0'*T)';

% optimization steps
if size(msteps,1)~=0 & DD>0 & UseDyn==1
	OPTIONS = optimset('Display','iter','MaxFunEvals',mfe0,'MaxIter',miter0,'TolFun',tolf0,'TolX',tolx0,...
                        'GradObj','on','LargeScale','off');
	for i = 1:length(msteps)
		sprintf('Estimation step %1d',i)		
		tic
        RDcur = RD(:,1:msteps(i));
        weightscur = weights(:,1:msteps(i));
   		b0c = fminunc('likelihood7',b0c,OPTIONS,msteps(i),excl,Y1,Y7,X',RDcur,CM',Bcons,Bex,T,A,weightscur);
  		toc  	
		b0 = (b0c'*T'+A')'
        lastdone = 'Prelim SML';
        save tempout b0 lastdone
	end
end

% final optimization
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'MaxIter',miterf,'TolFun',tolff,'TolX',tolxf,...
                    'GradObj','on','LargeScale','off');
sprintf('Final estimation step')
if DD==0, mf=1; end
tic
if UseDyn==1
	[b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood7',b0c,OPTIONS,mf,excl,Y1,Y7,X',RD,...
                                                CM',Bcons,Bex,T,A,weights);
elseif UseDyn==0
     [b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood1',b0c,OPTIONS,mf,excl,Y1,Y7,X',RD,...
                                                 CM',Bcons,Bex,T,A,weights);
     lastdone = 'Final Step';
     save tempout b0c L dLc Hc exitflag lastdone
end
 toc
 bsml = (b0c'*T'+A')'
 
% transform
L = -L; dLc = -dLc; Hc = -Hc;
dL = (dLc'*T'+A')';

% save
lastdone = 'Final SML';
save tempout bsml L exitflag output dLc Hc lastdone


if UseDyn==1
	DM = deltamat(bsml,excl,mf,X',RD,CM',Bcons,Bex,weights,Y1,Y7);
else
    DM = deltamat1(bsml,excl,mf,X',RD,CM',Bcons,Bex,weights,Y1);
end
DMc = T'*DM*T;

% std errors as inverse of hessian
S1c = -inv(Hc);
S1 = T*S1c*T';
SE1 = sqrt(diag(S1));

% std errors as inverse of outer product of gradients
S2c = inv(DMc);
S2 = T*S2c*T';
SE2 = sqrt(diag(S2));

% robust standard errors (see McFadden&Train 2000)
S3c = S1c*inv(S2c)*S1c;
S3 = T*S3c*T';
SE3 = sqrt(diag(S3));






program/m files/genb0.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENB0.M: Generate parameter starting values.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN x KK		 		observable rhs vars
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	CM			CC x GG				i,j=1 if good j included in choice i
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%
%	
% OUTPUTS:
%	b0c			ZZ					(constrained) parameter vector
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Bex)

global ZZ m0 NN KK DD PP tolf0 tolff tolx0 tolxf mfe0 mfef...
       miter0 miterf msteps mf UseDyn

	OPTIONS = optimset('Display','iter','MaxFunEvals',mfe0,'MaxIter',miter0,'TolFun',tolf0,'TolX',tolx0,...
                        'GradObj','on','LargeScale','off');
b0c=zeros(ZZ,1);
RD = randn(NN*DD,m0);
weights0 = ones(NN,m0);

if UseDyn==1
	sprintf('Preliminary parameter estimation 1')
	tic
	b0c = fminunc('likelihood7',b0c,OPTIONS,1,excl,Y1,Y7,X',RD(:,1),CM',Bcons,Bex,T,A,weights0(:,1));	
	b0 = (b0c'*T'+A')'
	toc
    lastdone = 'Preliminary';
	save tempout b0 lastdone

    if m0>1
    	sprintf('Preliminary parameter estimation 2')
	    tic
	    b0c = fminunc('likelihood7',b0c,OPTIONS,m0,excl,Y1,Y7,X',RD,CM',Bcons,Bex,T,A,weights0);
	    b0 = (b0c'*T'+A')'
	    toc
        lastdone = 'Preliminary 2';
        save tempout b0 lastdone
    end
else
	sprintf('Preliminary parameter estimation 1')
	tic
	[b0c,L,exitflag,output,dLc,Hc] = fminunc('likelihood1',b0c,OPTIONS,1,excl,Y1,Y7,X',RD(:,1),CM',Bcons,Bex,T,A,weights0(:,1));	
	b0 = (b0c'*T'+A')'
	toc
    lastdone = 'Preliminary';
	save tempout b0 lastdone
end





program/m files/genis.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENIS.M: Generate random draws by importance sampling.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN x KK				observable rhs vars
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC x GG				i,j=1 if good j included in choice i
%	Bcons		CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	b0			PP					initial estimate of parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	minput		scalar				number of random draws to generate
%
%	
% OUTPUTS:
%	RDis  		NN*DD x mf  		observable rhs variables and random draws
%	weights		NN x mf				importance sampling weights for each observation
%   P0          NN*(CC-1) x mf      probabilities of each choice at each draw
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [RDis, weights, P0] = genis(X,Y1,Y7,CM,Bcons,Bex,b0,excl,minput,Pavg0)

global mis KK DD NN

% calculate preliminary probabilities Pavg0
RD = randn(NN*DD,mis);
sprintf('Calculate Pavg0')
tic
Pavg0 = probabilities7(X',Y1,Y7,RD,b0,excl,CM',Bcons,Bex,mis,NN);
Pavg0 = mean(Pavg0,2);
toc

% seeds for C random number generator
IJseed = sum(clock);
KLseed = 2*sum(clock);
if(IJseed>31328 | KLseed>30081), error('seed in genis out of range'); end

% generate draws RD and associated probabilities of observed choice P0
sprintf('Generate importance sampling draws')
tic
[P0,RDis] = isdraws(b0,excl,minput,Y1,Y7,X',CM',Bcons,Bex,IJseed,KLseed);
toc

% calculate weights
weights = repmat(Pavg0,1,minput)./P0;





program/m files/genresult.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GENRESULT.M: Generate RESULT matrix.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	header		KK+DD					array of variable names
%	bstar		PP					parameter vector
%	SE			PP					vector of standard errors
%
%	
% OUTPUTS:
%	RESULT		PP x 3				nice matrix
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function RESULT = genresult(header,bstar,SE)

global PP KK DD CC

RESULT = cell(PP,3);
RESULT(1:(CC-1)*(KK+DD),1) = repmat(header,CC-1,1);
RESULT(PP,1) = {'PI'};
RESULT(:,2)=num2cell(bstar);
RESULT(:,3)=num2cell(SE);
RESULT



program/m files/goodfit.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% GOODFIT.M: Calculate goodness of fit measure
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1		    NN			    		one-day choices
%   P1cond      NN x CC                 probability of each 1-day choice for each consumer with
%                                       expectation over unobservables conditional on 7-day choice
%	
% OUTPUTS:
%   probsyes    CC                      avg probability of choice for those who chose it
%   probsno     CC                      avg probability of choice for those who didn't choose it
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [probsyes,probsno] = goodfit(Y1,P1cond)

global CC NN

chose = zeros(CC,1);
nchose = zeros(CC,1);
notchose = zeros(CC,1);
for ii = 1:NN
	for jj = 1:CC
		if Y1(ii)+1==jj
			chose(jj) = chose(jj)+P1cond(ii,jj);
			nchose(jj) = nchose(jj)+1;
		else
			notchose(jj) = notchose(jj)+P1cond(ii,jj);
		end
	end
end
probsyes = chose./nchose;
probsno = notchose./(NN-nchose);




program/m files/logitsim.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% LOGITSIM7.M: Generate data from OED model using a specified covariance
%				matrix of rhs variables then siumlates choices given that
%				data, randomly generated unobservables, and a given parameter vector.
%
% Matthew Gentzkow
% June 17, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	
% OUTPUTS:
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	X			NN*KK					observable rhs vars
%	CM			CC*GG					i*j=1 if good j included in choice i
%	Cincl			2*CCW				1:2*i gives the 1 and 7-day choices incl in combo choice i
%	Bcons		CC*CC					i*j=1 if choice i potentially consistent with choice j
%	Bex			CC*CC					i*j=KK where 1-day choice j takes overall choice from i to KK
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	header		KK+DD					array of variable names
%   CCW          scalar              number of combo choices
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [Y1,Y7,X,CM,Cincl,Bcons,Bex,Mcons,Mincl,header,excl,R,r] = logitsim7()

global NN GG CC KK DD PP
setparameters;

S = eye(KK-1);	 % covariance of X variables

% true model parameters: true coefficients (vars in rows (KK+DD), goods in cols (GG))
%                        first row is constant term
beta = [   -1 -1;...
            -1 1;...
			1 -2;...
			2 -1;...
			1 0];
gamma = [1;...
	     0;...
		 0;...
		 0;...
		 0];
pi = 0.3;

excl = zeros(16,1);
excl(12)=1;
excl(13)=1;
excl(14)=1;
excl(15)=1;

R = zeros(12,2);
R(5,1)=1;
R(12,2)=1;
R = R';
r = [1; 0];

header = {'v1';'v2';'v3'};    % header should be KK+DD x 1

b = [reshape(beta,(KK+DD)*GG,1); gamma; pi];

% choice matrix elements for combination choices
combos = [1 1];

% check consistency of parameters
test = 0;
if      PMAX ~= (KK+DD)*(CC-1)+1|...
        size(b)~=PMAX | size(beta,1)~=KK+DD | size(beta,2)~=GG | size(gamma,1)~=(KK+DD) | size(gamma,2)~=CC-GG-1 |...
        size(combos,1)~=CC-GG-1 | size(combos,2)~=GG
    
    test = 1;    
    
end
if(test==1), error('parameter/data inconsistency'); end

% define CM
CM = [zeros(1,GG); eye(GG); combos];

randn('state',sum(100*clock));
draws = randn(NN,KK-1);
X = [ones(NN,1) (S^.5*draws')']; % include constant term
if DD>0
   N = randn(NN,DD);
   DATA = [X N];
else
   DATA = X;
end

% generate matrix of probabilities
Us = DATA*beta;				% Utility of single goods
if CC>GG+1
    for i=GG+2:CC
        U = [Us sum(repmat(CM(i,:),NN,1).*Us,2)+repmat(gamma(i-GG-1),NN,1)];
    end
else
    U = Us;
end
U = [zeros(NN,1) U];
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,CC);
P = Ue./Ue_sum;

% simulate Y1 and Y7
days = zeros(NN,1);
Y1 = simulate(P,1);
Y7 = zeros(NN,1);
Ymat = CM(Y1,:);
for i = 1:NN
    for j = 1:4
        if rand(1)<=pi
            Ynew = simulate(P(i,:),1);
            Ymat(i,:) = min(Ymat(i,:)+CM(Ynew,:),1);
            days(i) = days(i)+1;
        end
    end
end
for i = 1:NN
    for j = 1:CC
        if(Ymat(i,:)==CM(j,:)), Y7(i)=j; end
    end
end
if min(Y7)<=0, error('Choice matrix not complete'); end

% subtract 1 so range of Y1 and Y7 is 0 to (CC-1)
Y1 = Y1-1;
Y7 = Y7-1;

% build Bcons and Bex
Bcons = zeros(CC,CC);
Bex = zeros(CC,CC);
for i = 1:CC
    for j = 1:CC
        if CM(i,:)<=CM(j,:), Bcons(i,j)=1; end
		Bex(i,j) = findinmat(min(CM(i,:)+CM(j,:),1),CM);
    end
end
Bex = Bex-1;

Mcons = zeros(CC,1);
Mincl = zeros(CC,1);

% build CM and calculate CCW
Cincl=[];
CCW=0;
for i=1:CC
	for j=1:CC
		if Bcons(i,j)==1
	        CCW = CCW+1;
			Cincl = [Cincl;[i j]];
		end
	end
end
Cincl = Cincl-1;

% redefine matrices as vectors for use in C function
CM = reshape(CM',GG*CC,1);                    % CM is CC blocks of GG each
Cincl = reshape(Cincl,CCW*2,1);					% Cincl is 2 blocks of CCW each
Bcons = reshape(Bcons',CC^2,1);              % Bcons is CC blocks of CC each
Bex = reshape(Bex',CC*CC,1);  				% Bex is CC blocks of CC each



program/m files/m files.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\m files\




program/m files/numchoosing.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% NUMCHOOSING.M: Calculate the number of consumers choosing each good / bundle
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	Y1			NN					one-day observed choices
%	CM			CC x GG 		    i x j=1 if choice i includes good j
%	weights		NN					weights on each observation
%	nn			scalar				let this be an input so it can vary
%	
% OUTPUTS:
%	nchgood 	GG					number of consumers choosing each good
%	nchbundle	CC					number of consumers choosing each bundle
%   Y1dc        nn x CC             i x j=1 if consumer i chose bundle j and 0 otherwise
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [nchgood,nchbundle,Y1dc] = numchoosing(Y1,CM,weights,nn)

global GG CC KK DD PP ZZ msee

nchbundle = zeros(CC,1);
nchgood = zeros(GG,1);

Y1 = Y1+1;						    % so can use Y1 as matrix indices
Y1dc = zeros(nn,CC);				% Y1dc is a NN x CC matrix of dummy vars for choices
for ii = 1:CC
	Y1dc(:,ii) = 1-min(abs(Y1-ii),1);
	nchbundle(ii) = sum(Y1dc(:,ii).*weights);
end

for ii = 1:CC
	for jj = 1:GG
		if(CM(ii,jj)==1), nchgood(jj) = nchgood(jj)+nchbundle(ii); end
	end
end




program/m files/OEDsubs.MGENTZKO-NB.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\OEDsubs\




program/m files/probweight.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% PROBWEIGHT.M: Calculate probabilities and weights
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%       The calculation of probabilities for models with UseDyn==1 and
%       UseDyn==0 is different because the probabilities functions for
%       7-day choices return only the probability of the chosen option
%       whereas the 1-day function returns the probability for all choices.
%       
%
% INPUTS:
%	Xall		NNtot x KK			    observable rhs vars
%	Y1all		NNtot					one-day choices
%	Y7all		NNtot					seven-day choices
%	X		    NN x KK        			observable rhs vars
%	Y1		    NN			    		one-day choices
%	Y7  		NN					    seven-day choices

%   RD          NNtot*DD x msee            random draws
%   bstar       PP                      parameter vector
%	excl		PP					    vector of exclusion restrictions
%	CM			CC x GG				    i*j=1 if good j included in choice i
%	Bcons		CC x CC				    i*j=1 if choice i potentially consistent with choice j
%	Bex			CC x CC				    i*j=KK where 1-day choice j takes overall choice from i to KK
%   nchbundle	CC					    number of consumers choosing each bundle
%   Y1dc        nn x CC                 i x j=1 if consumer i chose bundle j and 0 otherwise
% 	surveyweights	nn			        sampling weights of each observation
%   mstderr     scalar                  number of monte carlo draws
%	UseDyn		scalar				    indicator for using panel data
%   ascribed    NNtot x 1               =1 if ascribed
%	
% OUTPUTS:
%   predshares  CC x 1              predicted shares of each good
%	P1avg		CC x 1      		average 1-day probability of each choice
%   P1minP1avg  CC x 1              average of P1(1-P1) over all consumers and draws (for marginal FX)
%   mweights   msee*NNtot x 1      probability weights for welfare calculation
%   P1cond      NN x CC             probability of each 1-day choice for each consumer with
%                                       expectation over unobservables conditional on 7-day choice
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [predshares,prednchgood,P1avg,P1minP1avg,mweights,P1cond,P1] = ...
    probweight(Xall,Y1all,Y7all,X,Y1,Y7,RD,bstar,excl,CM,Bcons,Bex,msee,UseDyn,ascribed,surveyweights)

global NN NNtot DD CC

% calculate P1 and P1(1-P1)
if DD>0
    RDsmall = randn(NN*DD,msee);
else
    RDsmall = zeros(1,msee);
end
P1 = probabilities1(X',RDsmall,bstar,excl,CM',msee,NN);   % msee*CC x NN
P1avg = mean(reshape(P1,CC,NN*msee),2);
P1minP1 = P1.*(1-P1);
P1minP1avg = mean(reshape(P1minP1,CC,NN*msee)')';

% calculate P1 at each draw
P1allbig = probabilities1(Xall',RD,bstar,excl,CM',msee,NNtot); %(this returns Pr for ALL choices msee*CC x NNtot)

% calculate mweights and P1cond
if UseDyn==1
    % calculate P7 at each draw for the given choice (NNtot x msee)
    P7all = probabilities7(Xall',Y1all,Y7all,RD,bstar,excl,CM',Bcons,Bex,msee,NNtot);
    
    % calculate the average probability across draws for each consumer
    P7allavg = mean(P7all,2);
    
    % calculate a NNtot x msee matrix with (msee times) the posterior probability of each 
    % draw for each consumer
    mweights = P7all./repmat(P7allavg,1,msee); 
else
    Y1allmat = dummyvar(Y1all+1)';
    P1all = repmat(Y1allmat,msee,1).*P1allbig;
    P1all = reshape(P1all,CC,NNtot*msee);
    P1all = sum(P1all);
    P1all = reshape(P1all,msee,NNtot)';
    
    % calculate the average probability across draws for each consumer
    P1allavg = mean(P1all,2);
 
    % calculate a NNtot x msee matrix with (msee times) the posterior probability of each 
    % draw for each consumer
    mweights = P1all./repmat(P1allavg,1,msee);
end
    
% calculate expected P1 for each choice conditional on observed choice
factormat = selectinmat(mweights,1-ascribed); %NNtot x msee
factormat = reshape(factormat',1,NN*msee);
factormat = repmat(factormat,CC,1);
P1cond = reshape(P1,CC,NN*msee);
P1cond = P1cond.*factormat;
P1cond = reshape(P1cond',msee,CC*NN);
P1cond = mean(P1cond,1);
P1cond = reshape(P1cond,NN,CC);

% calculate predicted shares
P1allbig = reshape(P1allbig,CC,NNtot*msee);
P1allbig = reshape(P1allbig',msee,CC*NNtot);
P1allbig = mean(P1allbig,1);
P1allbig = reshape(P1allbig,NNtot,CC);
predshares = P1allbig.*repmat(surveyweights,1,CC);
predshares = sum(predshares)'/sum(surveyweights);
prednchgood =(CM'*predshares*sum(surveyweights))';

% reshape mweights as a vector
mweights = reshape(mweights,msee*NNtot,1);






program/m files/profitwebprice.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% PROFITWEBPRICE.M: Calculate Post company profit for a given web price
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%   price           scalar                  price of web edition
%   tcost           scalar                  transaction cost of buying
%   U               msee*NNtot x CC-1       utilities (at price of 0)
%	CM			    CC x GG				    i*j=1 if good j included in choice i
% 	surveyweights	NNtot			        sampling weights of each observation
%   piweb           scalar                  profit per reported web reader
%   piprint         scalar                  profit per reported print reader
%   issuesperyear   1 x GG                  number of issues of each good per year
%   postpos         scalar                  position of Post in lhslist1
%   postcompos      scalar                  position of post.com in lhslist1
%   alpha           scalar                  price coefficient
%   msee            scalar                  number of simulation draws
%   mweights        msee*NNtot              unobservable weights
%   gam             scalar                  gamma parameter (pr of good
%                                           news day)
%   Uadd            CC x 1                  utility to add on good news day
%	
% OUTPUTS:
%   negprofit       CC                      (negative) Post company profit per day
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [negprofit] = profitwebprice(price,tcost,U,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd)

global CC GG NNtot
    
U = [zeros(NNtot*msee,1) U];
U = U + repmat(CM(:,postcompos)',NNtot*msee,1).*repmat(alpha*(price+tcost),NNtot*msee,CC);
Unews = U+repmat(Uadd',msee*NNtot,1);
P = exp(U)./repmat(sum(exp(U),2),1,CC);
P = P.*repmat(mweights,1,CC).*repmat(surveyweights,msee,CC);
Pnews = exp(Unews)./repmat(sum(exp(Unews),2),1,CC);
Pnews = Pnews.*repmat(mweights,1,CC).*repmat(surveyweights,msee,CC);
P = (1-gam)*P+gam*Pnews;
nchbundle = sum(P)/msee;
nchgood = zeros(GG,1);
for ii = 1:CC
	for jj = 1:GG
		if(CM(ii,jj)==1), nchgood(jj) = nchgood(jj)+nchbundle(ii); end
	end
end
piweb = piweb+price;
profit = nchgood(postpos)*piprint*issuesperyear(postpos) + nchgood(postcompos)*piweb*issuesperyear(postcompos);

negprofit = -profit;





program/m files/RUNOEDpc.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% RUNOED.M: Shell function for estimation of OED Model.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filename	    string				key of input file in current directory (run###) where ### is key
%	b0		        PP				    starting value of parameters (**OPTIONAL)
%
% VARIABLES IN INPUT FILE:
%	Y1all		    ntot				one-day choices
%	Y7all		    ntot				seven-day choices
%	Xall		    ntot x KK			observable rhs vars
%	CM			    CC x GG				i,j=1 if good j included in choice i
%	Cincl			CCW x 2				i,1:2 gives the 1 and 7-day choices incl in combo choice i
%	Bcons		    CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			    CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	header		    KK+DD				array of variable names
%	Mcons		    CC					first vector for missing 1-day data
%	Mincl		    CC					second vector for missing 1-day data
% 	surveyweights	NN				    sampling weights of each observation
%	ascribed	    NN					=1 if observation is ascribed
%	release		    NN					=1 if observation is in the single release (to be used in calc)
%	R			    (PP-ZZ) x PP		matrix of linear restrictions
%	r			    (PP-ZZ)				vector of linear restrictions (Rb=r)
%	excl		    PP					vector of exclusion restrictions (=1 if excluded)
%	lhslist1	    GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDest### (final parameter estimate, standard error, S, 
%				L, dL, CM, excl, lhslist1, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function RUNOED(filekey,b0)

global UseDyn ImpSamp NN NNtot GG CC KK DD PP PMAX ZZ CCW tol0 tolf...
       mfe0 mfef m0 mis msteps mf mtest mz msee melast

% set filenames
inputfile = strcat('run',filekey);
outputfile = strcat('OEDest',filekey);
outputfileRD = strcat('OEDestRD',filekey);

% load input variables
cd N:/RESEARCH/OED/Input
%cd /homes/nber/gentzkow/RESEARCH/OED/Input
load(inputfile,'Y1all','Y7all','Xall','CM','Cincl','Bcons','Bex','headers','Mcons','Mincl','surveyweights',...
				'ascribed','R','r','excl','lhslist1','buildparams')
if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

% set parameters            
[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn ImpSamp tol0 tolf tol0msm tolfmsm mfe0 mfef m0 mis mf mtest mz mmsm msee melast] = setestparams;            

% change to output directory
cd N:/RESEARCH/OED/Results
%cd /homes/nber/gentzkow/RESEARCH/OED/Results

% seed random number generator
randn('state',sum(100*clock));

% remove ascribed observations
surveyweights = selectinmat(surveyweights,1-ascribed);
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% generate transformation matrices to impose constraints
[T A] = transmats(R,r);

% set starting value of parameters b0 (if not given)
if nargin~=1 & nargin~=2, error('Wrong number of arguments'); end
if nargin==1 & DD>0
    b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Mcons,Mincl,Bex);
elseif nargin==1 & DD==0
	b0 = zeros(PP,1);
end

% generate random draws and weights
if ImpSamp==1 & DD>0
	[RD, weights] = genis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b0,excl,mf);
elseif ImpSamp==0 & DD>0
    RD = randn(NN*DD,mf);
	weights = ones(NN,mf);
elseif DD==0
    mf = 1;
    RD = 0;
    weights = ones(NN,1);
end

% estimation routine: SML estimates
[bsml,SE,S,SE1,S1,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Mcons,Mincl,Bex);

% estimation routine:  MSM estimates
%if DD>0
	%[bstar,SE,S,L,dL] = ESTmsm(bsml,excl,Y1,Y7,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex);
    %else
	%bstar = bsml;
    %end

bstar = bsml;

% reparameterize pi to be in [0,1] and adjust std errors by delta method
bstar(PP) = exp(bstar(PP))/(1+exp(bstar(PP)));
df = 1/(1+exp(bstar(PP)))^2;
S(PP,:) = S(PP,:).*repmat(df,1,PP);
S(:,PP) = S(:,PP).*repmat(df,PP,1);
SE(PP) = SE(PP).*df;
S1(PP,:) = S1(PP,:).*repmat(df,1,PP);
S1(:,PP) = S1(:,PP).*repmat(df,PP,1);
SE1(PP) = SE1(PP).*df;

% save
sprintf('Saving results')
buildparams = [NNtot NN GG CC KK DD PMAX PP ZZ CCW];
estparams = [UseDyn ImpSamp tol0 tolf tol0msm tolfmsm mfe0 mfef m0 mis mf mtest mz mmsm msee melast];
save(outputfile,'bstar','dL','L','dLc','Hc','SE','S','SE1','S1','headers','lhslist1','buildparams','estparams','msteps');
save(outputfileRD,'RD');





program/m files/testis.m

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% TESTIS.M: Compare variance of importance sampling and standard estimates of probabilities.
%
% Matthew Gentzkow
% July 16, 2003
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	X			NN x KK				observable rhs vars
%	Y1			NN					one-day choices
%	Y7			NN					seven-day choices
%	CM			CC*GG				i*j=1 if good j included in choice i
%	Bcons		CC*CC				i*j=1 if choice i potentially consistent with choice j
%	Mcons		CC					first vector for missing 1-day data
%	Mincl		CC					second vector for missing 1-day data
%	Bex			CC*CC				i*j=k where 1-day choice j takes overall choice from i to k
%	b			PP					parameter vector
%	excl		PMAX				vector of exclusion restrictions (=1 if excluded)
%	mistest		scalar				number of monte carlo simulations
%   meach       scalar              number of simulation draws to use in each prob estimate
%   b0          PP                  preliminary parameter estimate to calculate IS draws
%
%	
% OUTPUTS:
%	varis		scalar	    		average variance of imp sampling simulated probabilities
%	varstd		scalar				average variance of standard simulated probabilities
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [varis,pavgis,varstd,pavgstd] = testis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b,excl,mistest,meach,b0)

global NN DD mis;

% calculate preliminary probabilities Pavg0
RD = randn(NN*DD,mis);
Pavg0 = avgprob(b0,excl,mis,Y1,Y7,X',RD,CM',Bcons,Mcons,Mincl,Bex);

Pstd = zeros(NN,mistest);
Pis = zeros(NN,mistest);

for ii = 1:mistest
    
    RDstd = randn(NN*meach*DD,1);
    [RDis, weights, P0] = genis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,b0,excl,meach,Pavg0);
    weights = reshape(weights,NN,meach);
    
    Pcur = probabilities7(X,Y1,Y7,RDstd,b,excl,CM,Bcons,Mcons,Mincl,Bex,meach,NN);
    Pcur = reshape(Pcur,NN,meach);
    Pstd(:,ii) = mean(Pcur,2);
    
    Pcur = probabilities7(X,Y1,Y7,RDis,b,excl,CM,Bcons,Mcons,Mincl,Bex,meach,NN);
    Pcur = reshape(Pcur,NN,meach).*weights;
    Pis(:,ii) = mean(Pcur,2);

end

varis = mean(var(Pis'));
pavgis = mean(Pis,2);
varstd = mean(var(Pstd'));
pavgstd = mean(Pstd,2);




program/m files/transmats.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% TRANSMATS.M: Generate transformation matrix and vector (T and A) from linear
%				constraint Rb=r.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	R			(PP-ZZ) x PP		matrix of linear restrictions
%	r			(PP-ZZ)				vector of linear restrictions (Rb=r)
%	
% OUTPUTS:
%	T			PP x ZZ				constraint matrix
%	A			PP					constraint vector
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [T,A] = transmats(R,r)

global PP ZZ;

if ~isempty(R)
    Pmat = eye(PP)-R'*inv(R*R')*R;
    T = orth(Pmat);
    L = null(Pmat);
    A = r'*inv(L'*R')*L';
else
    T = eye(PP);
    A = zeros(1,PP);
end

% test transmats
tolerance = 10^(-12);
b0 = randn(1,PP);
bc = b0*T;
b1 = bc*T'+A;
bc = b1*T;
b2 = bc*T'+A;
if abs(max(b2-b1))>tolerance | abs(min(b2-b1))>tolerance
    error('Error in transmats');
end

A = A';



program/m files/util.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% UTIL.M: Calculate utilities of each choice, disaggregated into
% 		utility based on observed and unobserved chars, as well
% 		as matrix of probabilities (this is embedded also in C functions,
%		but it's sometimes nice to be able to have the MATLAB code).
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	X			NN*KK					observable rhs vars
%	RD		    msee*NN*DD			    random draws of unobservable rhs vars
%	bstar		PP						parameter vector
%	CM			CC*GG					i*j=1 if good j included in choice i
%	NN			scalar					let NN be input here so can vary
%	
% OUTPUTS:
%	U			msee*NN x CC			i*j is consumer i's utility for choice j
%	Uobs**		msee*NN x CC			utility setting all unobservables=0 (**optional)
%	Uunobs**	msee*NN x CC			utility setting all observables=0 (**optional)
%	P**			msee*NN x CC			i*j is probability that i chooses j (**optional)
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%


function [U,Uobs,Uunobs,P] = util(X,RD,bstar,excl,CM,NN)

global GG CC KK DD PP PMAX ZZ msee

bbig = reverseselect(bstar,1-excl);

CM = reshape(CM,GG,CC)';
Xm = reshape(X',KK,NN)';
if DD>0
	RDm = reshape(RD',DD,msee*NN)';
else
	RDm = [];
end
DATAm = [repmat(Xm,msee,1) RDm];
beta = reshape(bbig(1:(KK+DD)*GG),KK+DD,GG);
gamma = reshape(bbig((KK+DD)*GG+1:PMAX-1),KK+DD,CC-GG-1);
Us = DATAm*beta;				% Utility of single goods
Uc = DATAm*gamma;			    % Extra utility of combinations
U = Us;
if CC>GG+1
    for i=GG+2:CC
        U = [U sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
    end
end
U = [zeros(NN*msee,1) U];

if nargout > 1
	betaobs = beta(1:KK,:);
	gammaobs = gamma(1:KK,:);
	Us = DATAm(:,1:KK)*betaobs;				% Utility of single goods
	Uc = DATAm(:,1:KK)*gammaobs;			% Extra utility of combinations
	Uobs = Us;
	if CC>GG+1
    	for i=GG+2:CC
        	Uobs = [Uobs sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
    	end
	end
	Uobs = [zeros(NN*msee,1) Uobs];
end

if nargout > 2 & DD>0
	betaunobs = beta(KK+1:KK+DD,:);
	gammaunobs = gamma(KK+1:KK+DD,:);
	Us = DATAm(:,KK+1:KK+DD)*betaunobs;				% Utility of single goods
	Uc = DATAm(:,KK+1:KK+DD)*gammaunobs;			% Extra utility of combinations
	Uunobs = Us;
	if CC>GG+1
    	for i=GG+2:CC
 	       Uunobs = [Uunobs sum(repmat(CM(i,:),NN*msee,1).*Us,2)+Uc(:,i-GG-1)];
 	   end
	end
	Uunobs = [zeros(NN*msee,1) Uunobs];
elseif nargout > 2 & DD==0
	Uunobs = zeros(NN*msee,CC);
end
	
if nargout > 3
	Ue = exp(U);
	Ue_sum = repmat(sum(Ue,2),1,CC);
	P = Ue./Ue_sum;
end



program/m files/wrongbuildparams.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% WRONGBUILDPARAMS.M: Script for checking that build parameters in current data
%                       match parameters with which C-files were compiled.
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function test = wrongbuildparams(buildparams)

% retrieve data parameters from MEX file
cparam = getcparameters;
if cparam==buildparams(2:10)'
    test=0;
else 
    test=1;
end




program/Matlab Tools/changes.m
% Matthew Gentzkow
% February 27, 2002
%
% function changes

function chg = changes(choices,C)

n = size(choices);
t = size(C,2);
chg = zeros(2,2);

edges = cumsum(ones(2,1))-1;
for i = 1:n
	count = histc(C(i,:)',edges);
	shares = count./repmat(sum(count),2,1);
   if choices(i)==2
      chg(:,1) = chg(:,1)+shares;
   end
   if choices(i)==3
      chg(:,2) = chg(:,2)+shares;
   end
end

chg = chg./repmat(sum(chg,1),2,1);




program/Matlab Tools/choosefromv.m
% Matthew Gentzkow
% June 24, 2002
%
% function choosefromv
%
% Takes a vector of dummy variables as input, randomly chooses a specified number
% of elements, and returns a new vector with the chosen elements=1 and all other
% elements =0.
%
% Note it is written right now for ROW VECTORS for both input and output.

function newv = choosefromv(n,v);

if max(v)>1 | min(v)<0, error('choosefromv only takes 0-1 vectors as input'); end

size=length(v);
draws = rand(1,size);
draws = draws.*v;
newv = zeros(1,size);
for i = 1:n
    [xx,index]=max(draws);
    draws(index)=0;
    newv(index)=1;
end



program/Matlab Tools/chooseone.m
% Matthew Gentzkow
% February 14, 2002
%
% function chooseone
%
% Simulates choices among alternatives given specified probabilities.
% Takes as input a matrix whose columns represent different choices and whose elements are probabilities
% of each choice for a given row. Note that all rows must sum to 1. Output is a vector of choices for a given
% simulation run.

function choices = chooseone(probmat)

s = size(probmat);
n = s(1);		% number of rows
c = s(2);		% number of choices

P = cumsum(probmat,2);
draw = repmat(rand(n,1),1,c);
testmat = max(0,sign(draw-P));
choices = sum(testmat,2)+1;



program/Matlab Tools/extract.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% EXTRACT.M: Script to assign each element of an input vector to output variables.
%
% Matthew Gentzkow
% July 17, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function varargout = extract(v)

for ii = 1:nargout
    varargout(ii) = {v(ii)};
end



program/Matlab Tools/findinmat.m
% Matthew Gentzkow
% June 24, 2002
%
% findinmat
% 
% Return the index of the first row in a matrix that matches an input vector.  

function index = findinmat(row,mat)

totrows = size(mat,1);
match = 0;
j = 1;
while match == 0
    if row==mat(j,:) 
        index=j;
        match=1;
    elseif j==totrows
        index=-1;
        match=1;
    else 
        j = j+1;
    end
end



program/Matlab Tools/fixy.m
function Y = fixy(Y)

n = size(Y,1);
for i = 1:n
   if sum(Y(i,2:4))==0
      Y(i,1)=1;
   end
end




program/Matlab Tools/Htest.m
function H = Htest(dLmat,c,d,k)

t = (0:((k+d)*c)^2-1);
i1 = fix(t/((k+d)*c))+1;
i2 = rem(t,(k+d)*c)+1;
Hmat = dLmat(:,i1).*dLmat(:,i2);
H = sum(Hmat,1);
H = reshape(H,(k+d)*c,(k+d)*c);



program/Matlab Tools/logitsim.m
% Matthew Gentzkow
% February 23, 2002
%
% function logitsim
%
% Generates data for using a given covariance matrix, then
% simulates logit choices for a given parameter vector. 

function [Y,X] = logitsim()

d = 0;			% number of unobservables
k = 1;			% number of observables
c = 2;			% number of choices
n = 10;  		% number of consumers

S = eye(k);		% covariance of X variables
  
b = [2];		% true parameters (vars in rows (k+d), choices in cols (c-1))
  
b = reshape(b,(k+d)*(c-1),1);
draws = randn(n,k);
X = (S^.5*draws')';
if d>0
   N = randn(n,d);
   DATA = [X N];
else
   DATA = X;
end

% generate matrix of probabilities
bmat = reshape(b,(k+d),c-1);
U = [zeros(n,1) DATA*bmat];				% Add vector of zeros for choice 0
Ue = exp(U);
Ue_sum = repmat(sum(Ue,2),1,c);
P = Ue./Ue_sum;

% simulate YY
YY = simulate(P,1);

% reshape YY as dummy vars
Y = zeros(n,c);
for i = 1:c
   for j = 1:n
      if YY(j)==i, Y(j,i)=1; end
   end
end

  





program/Matlab Tools/MachineZeroEpsilon.m
eps2 = 2^(-20);
d2 = -20;
while (1+eps2 ~= 1)
    eps2 = eps2/2;
    d2 = d2 - 1;
end

eps10 = 10^(-6);
d10 = -6;
while (1+eps10 ~= 1)
    eps10 = eps10/10;
    d10 = d10 - 1;
end
disp(sprintf('The machine epsilon is 2^(%d) or 10^(%d)',d2,d10))

MachZero2 = 2^(-20);
d2 = -20;
while (MachZero2 ~= 0)
    MachZero2 = MachZero2/2;
    d2 = d2 - 1;
end
MachZero10 = 1e-6;
d10 = -6;
while (MachZero10 ~= 0)
    MachZero10 = MachZero10/10;
    d10 = d10 - 1;
end
disp(sprintf('The machine zero is 2^(%d) or 10^(%d)',d2,d10))



program/Matlab Tools/Matlab Tools.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\TOOLS\Matlab Tools\




program/Matlab Tools/reverseselect.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% REVERSESELECT.M: Reverses the effect of selectinmat (sort of). Takes a matrix M and
%				expands it according to a vector V. For each row i of V, the
%				corresponding row of the resulting matrix is all zeros if V==0
%				or equal to a row of M if V==1.
%
% Matthew Gentzkow
% October 8, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	M			matrix
%	V			V(i)=1 if row i to be retained, =0 otherwise
%	
% OUTPUTS:
%	Mnew		matrix of only the selected rows of M
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function Mnew = reverseselect(M,V)

[n,k] = size(M);
bign = length(V);
if n ~= sum(V), error('Matrix and vector of different sizes'); end
M = [M;zeros(1,k)];

indices = [];
counter = 1;
for i = 1:bign
	if V(i)==1
		indices = [indices;counter];
		counter = counter+1;
	else
		indices = [indices;n+1];
	end
end

Mnew = M(indices,:);




program/Matlab Tools/selectinmat.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SELECTINMAT.M: Select a subset of the rows of a matrix and return a new matrix.
%			with only the selected rows. Inputs are the matrix from which to 
%			select and a vector =1 if the observation is to be retained or a 
%			zero otherwise.
%
% Matthew Gentzkow
% October 8, 2002
% Online Editions
%
% note: a*b*c in dimension means vectors stacked as a groups of b groups of c
%
% INPUTS:
%	M			matrix
%	V			V(i)=1 if row i to be retained, =0 otherwise
%	
% OUTPUTS:
%	Mnew		matrix of only the selected rows of M
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function Mnew = selectinmat(M,V)

[n,k] = size(M);
if n ~= size(V), error('Matrix and vector of different sizes in SELECTINMAT'); end

indices = find(V);
Mnew = M(indices,:);




program/Matlab Tools/simulate.m
% Matthew Gentzkow
% February 14, 2002
%
% function simulate
%
% Simulates t choices using probabilities given in probmat
% and reports fractions of each choice. 

function [result,shares] = simulate(probmat,t)

s = size(probmat);
n = s(1);		% number of rows
c = s(2);		% number of choices

result = zeros(n,t);

for i = 1:t
   result(:,i) = chooseone(probmat);
end

edges = cumsum(ones(c,1));
result = reshape(result,n*t,1);
count = histc(result,edges);
if n == 1, count = count'; end
shares = count./repmat(sum(count),c,1);



program/Matlab Tools/testlogit.m
% testlogit
%
% simulations to test random utility model for multiple choices

function [dist]=testlogit()

n = 100000;              % number of draws
gamma = .577215664901;  % Euler's constant

m10 = 0;             % mean utility for outside alternative 1
m20 = 0;             % mean utility for outside alternative 2
m1 = -3;            % mean utility for choice 1
m2 = -3;            % mean utility for choice 2
delta = 7;          % increment to utility if buy both

epsilon10 = -log(log(1./rand(n,1)))-gamma;
epsilon20 = -log(log(1./rand(n,1)))-gamma;
epsilon1 = -log(log(1./rand(n,1)))-gamma;
epsilon2 = -log(log(1./rand(n,1)))-gamma;

%u0 = m0+epsilon0;
u1 = m1+epsilon1-epsilon10;
u2 = m2+epsilon2-epsilon20;
u12 = u1+u2 + delta;

%U = [u0 u1 u2 u12];
U = [zeros(n,1) u1 u2 u12];
[m I]=max(U');

dist=zeros(1,4);

for i = 1:n
    dist(I(i))=dist(I(i))+1;
end

dist = dist./n;



program/Matlab Tools/testmats.m
% Matthew Gentzkow
% February 17, 2002
%
% testmats
% 
% This function compares matrices A and B, returning a new matrix TEST
% where TESTij==1 if Aij==Bij and TESTij==0 otherwise. Note that the
% dimensions of A and B must be the same.

function TEST = testmats(A,B)

% check for errors
if size(A)~=size(B), error('Matrices must have the same dimensions'), end

TEST = sign(-abs(A-B))+1;



program/Matlab Tools/trim.m
function c = trim(C)

n = size(C,1);
c = zeros(4603,1);
j=1;
for i = 1:n
   if C(i,2)==1
      c(j)=C(i,1);
      j=j+1;
   end
end




program/mexall.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% MEXALL.M: Function to compile mex files.
%
% Matthew Gentzkow
% November 24, 2004
% Online Editions
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% path for .c files
sourcepath = 'M:\PROJECTS\PrintOnline\program\c files\source';

% path for include files
C1 = '-I../include'; 

% path for output files
C2 = '-outdir';
C3 = '../bin';

% compile
cd(sourcepath)
mex('utilities.c','oedcalc.c',C1,C2,C3)
mex('probabilities1.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('probabilities7.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('isdraws.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3,'-g')
mex('gradients.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('deltamat.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('crossderiv.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('likelihood7.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3)
mex('likelihood1.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3) 
mex('getcparameters.c','oedcalc.c','oedcalcprob.c',C1,C2,C3)
mex('deltamat1.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
mex('crossderivw.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)

% %mex('calc7big.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c',C1,C2,C3)
% mex('avgprob.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
% mex('probabilities.c','oedcalc.c','oedcalcprob.c','oedtools.c',C1,C2,C3)
% %mex('msmobj.c','oedcalc.c','oedcalcprob.c','oedcalcbig.c','oedobjectives.c',C1,C2,C3)

clear sourcepath C1 C2 C3;



program/program.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\




program/program.MGENTZKO-NB.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\




program/RUNOED.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% RUNOED.M: Shell function for estimation of OED Model.
%
% Matthew Gentzkow
% September 16, 2002
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filename	    string				key of input file in current directory (run###) where ### is key
%	b0		        PP				    starting value of parameters (**OPTIONAL)
%	RD		        NN*DD x mf          random draws (**OPTIONAL)
%   weights         NN x mf             importance sampling weights
%                                       (**OPTIONAL)
%
% VARIABLES IN INPUT FILE:
%	Y1all		    ntot				one-day choices
%	Y7all		    ntot				seven-day choices
%	Xall		    ntot x KK			observable rhs vars
%	CM			    CC x GG				i,j=1 if good j included in choice i
%	Cincl			CCW x 2				i,1:2 gives the 1 and 7-day choices incl in combo choice i
%	Bcons		    CC x CC				i,j=1 if choice j potentially consistent with choice i
%	Bex			    CC x CC				i,j=k where 1-day choice i takes overall choice from j to k
%	header		    KK+DD				array of variable names
% 	surveyweights	NN				    sampling weights of each observation
%	ascribed	    NN					=1 if observation is ascribed
%	release		    NN					=1 if observation is in the single release (to be used in calc)
%	R			    (PP-ZZ) x PP		matrix of linear restrictions
%	r			    (PP-ZZ)				vector of linear restrictions (Rb=r)
%	excl		    PP					vector of exclusion restrictions (=1 if excluded)
%	lhslist1	    GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDest### (final parameter estimate, standard error, S, 
%				L, dL, CM, excl, lhslist1, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function RUNOED(filekey,b0,RD,weights)

global UseDyn ImpSamp NN NNtot GG CC KK DD PP PMAX ZZ CCW tolf0 tolff tolx0 tolxf...
       mfe0 mfef miter0 miterf m0 mis msteps mf mtest msee melast

% set filenames
inputfile = strcat('run',filekey);
outputfile = strcat('OEDest',filekey);
outputfileRD = strcat('OEDestRD',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'
load(inputfile,'Y1all','Y7all','Xall','CM','Cincl','Bcons','Bex','headers','surveyweights',...
				'ascribed','R','r','excl','lhslist1','buildparams')
if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

% set parameters            
[NNtot NN GG CC KK DD PMAX PP ZZ CCW XX UseDyn] = extract(buildparams);
[ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,msteps,mf,mtest,msee,melast]=setestparams;           
         
% change to output directory
cd 'M:\PROJECTS\PrintOnline\current run\results'

% seed random number generator
randn('state',sum(100*clock));

% remove ascribed observations
surveyweights = selectinmat(surveyweights,1-ascribed);
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% generate transformation matrices to impose constraints
[T A] = transmats(R,r);

% set starting value of parameters b0 (if not given)
if nargin~=1 & nargin~=2 & nargin~=4, error('Wrong number of arguments'); end
if nargin==1 & DD>0
    b0 = genb0(Y1,Y7,X,excl,T,A,CM,Bcons,Bex);
elseif nargin==1 & DD==0
	b0 = zeros(PP,1);
end

% generate random draws and weights
if nargin<3 & ImpSamp==1
	[RD, weights] = genis(X,Y1,Y7,CM,Bcons,Bex,b0,excl,mf);
elseif nargin<3 & ImpSamp==0 & DD>0
    RD = randn(NN*DD,mf);
	weights = ones(NN,mf);
elseif nargin<3 & ImpSamp==0 & DD==0
    RD = 0;
    weights = ones(NN,1);
end

% estimation routine: SML estimates
[bsml,SE1,S1,SE2,S2,SE3,S3,L,dL,dLc,Hc] = ESTsml(b0,excl,Y1,Y7,X,RD,weights,T,A,CM,Bcons,Bex);
bstar = bsml;

% reparameterize pi and gam to be in [0,1] and adjust std errors by delta method
for ii=PP-1:PP
    bstar(ii) = exp(bstar(ii))/(1+exp(bstar(ii)));
    df = 1/(1+exp(bstar(ii)))^2;
    S1(ii,:) = S1(ii,:).*repmat(df,1,PP);
    S1(:,ii) = S1(:,ii).*repmat(df,PP,1);
    SE1(ii) = SE1(ii).*df;
    S2(ii,:) = S2(ii,:).*repmat(df,1,PP);
    S2(:,ii) = S2(:,ii).*repmat(df,PP,1);
    SE2(ii) = SE2(ii).*df;
    S3(ii,:) = S3(ii,:).*repmat(df,1,PP);
    S3(:,ii) = S3(:,ii).*repmat(df,PP,1);
    SE3(ii) = SE3(ii).*df;
end
    
% save
sprintf('Saving results')
buildparams = [NNtot NN GG CC KK DD PMAX PP ZZ CCW];
estparams = [UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast];
save(outputfile,'bstar','dL','L','dLc','Hc','SE1','S1','SE2','S2','SE3','S3','headers','lhslist1','buildparams','estparams','msteps');
save(outputfileRD,'RD','weights');





program/SEEOED.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SEEOED.M: Shell function for analysis of OED Model.
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
% note: MAKE SURE CROSSDERIV IS COMPILED W/ PROPER PARAMETER VALUES
%
% INPUTS:
%	filekey 	string				key of files in current directory (OEDout### and run###) where ### is key 
%
% VARIABLES IN INPUT FILE:
%	Y1all		NNtot				one-day choices
%	Y7all		NNtot				seven-day choices
%	Xall		NNtot x KK			observable rhs vars
%	CM			CC x GG					i*j=1 if good j included in choice i
%	headers		KK+DD					array of variable names
% 	surveyweights	NN					sampling weights of each observation
%	ascribed	NN					=1 if observation is ascribed
%	bstar		PP					final fitted parameter value
%	L			scalar				value of maximized likelihood
%	SE			PP					vector of standard errors
%	S			PP x PP				covariance matrix of parameter estimates
%	excl		PP					vector of exclusion restrictions
%	lhslist1	GG					names of goods included in estimation
%	
%
% FILES SAVED:
%	OEDout### (final parameter estimate, standard error, S, RESULT matrix, 
%				L, dL, CM, and parameters)
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function SEEOED(filekey)

global NN NNtot GG CC KK DD PP PMAX ZZ CCW mf mz msee melast mis

%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PRELIMINARY STUFF    %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

mstderr = 50;           % number of monte-carlo draws for calculating std errors
mistest = 5;            % number of monte-carlo draws for testing importance sampling
nowebpos = 33;          % position of no-web variable in Xall (0 if no such variable)
noprintpos = 32;        % position of no-print variable in Xall (0 if no such variable)

% set filenames
inputfile1 = strcat('run',filekey);
inputfile2 = strcat('OEDest',filekey);
outputfile = strcat('OEDout',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'

load(inputfile1,'Y1all','Y7all','Xall','CM','surveyweights','ascribed',...
    'excl','lhslist1','Bcons','Bex','R','r','buildparams')

cd 'M:\PROJECTS\PrintOnline\current run\results'
load(inputfile2,'bstar','headers','lhslist1','dL','L','dLc','Hc','SE3','S3','estparams','msteps');

if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast] = extract(estparams);
if DD==0
    msee = 1;              % number of draws to use in simulation
    mcd = 1;               % number of draws to use in calculating cross-derivatives
end
% pick standard errors
SE = SE3;
S=S3;
% new value for mis & msee
mis = 50;
msee = 100;

% seed random number generator and generate random draws
randn('state',sum(100*clock));
if DD>0
    RD = randn(NNtot*DD,msee);
else
    RD = zeros(1,msee);
end

% take out ascribed observations
Y1 = selectinmat(Y1all,1-ascribed);
Y7 = selectinmat(Y7all,1-ascribed);
X = selectinmat(Xall,1-ascribed);

% monte-carlo draws on bstar
sprintf('monte-carlo draws')
[T A] = transmats(R,r);
RDsterr = randn(ZZ,mstderr);
Sc = T'*S*T;
bstarc = (bstar'*T)';
Schol = chol(Sc)';
bstarcmat = repmat(bstarc,1,mstderr) + (Schol * RDsterr);
bstarmat = (bstarcmat'*T'+repmat(A',mstderr,1))';

% calculate all utilities
sprintf('calculate utilities')
Uall = utilities(bstar,excl,Xall',RD,CM',msee,NNtot);
Uall = reshape(Uall,CC-1,msee*NNtot)';  % reshape so it's (msee*NNtot x CC-1)
if DD>0
    Uobs = utilities(bstar,excl,Xall',zeros(NNtot*DD,msee),CM',msee,NNtot);
else
    Uobs = utilities(bstar,excl,Xall',zeros(1,msee),CM',msee,NNtot);
end    
Uobs = reshape(Uobs,CC-1,msee*NNtot)';
Uunobs = utilities(bstar,excl,zeros(KK,NNtot),RD,CM',msee,NNtot);
Uunobs = reshape(Uunobs,CC-1,msee*NNtot)';

% calculate variance/covariance components of utilities
sprintf('variance/covariance componenets')
webv = zeros(NNtot,1);
printv = zeros(NNtot,1);
if nowebpos>0
    webv = Xall(:,nowebpos);
end
if noprintpos>0
    printv = Xall(:,noprintpos);
end
csobs = 1-max(webv,printv);
NNweb = sum(csobs);
Uallcs = selectinmat(Uall,repmat(csobs,msee,1));
Uobscs = selectinmat(Uobs,repmat(csobs,msee,1));
Uunobscs = selectinmat(Uunobs,repmat(csobs,msee,1));
CORobs = corrcoef(Uobscs(1:NNweb,1:GG));
Vobs = cov(Uobscs(1:NNweb,1:GG));
if DD>0
    CORunobs = corrcoef(Uunobscs(:,1:GG));
    Vunobs = cov(Uunobscs(:,1:GG));
else
    CORunobs = zeros(GG,GG);
    Vunobs = zeros(GG,GG);
end
Vepsilon = (pi^2/6)*eye(GG);
Vtotal = Vobs+Vunobs+Vepsilon;
clear Uobs Uallcs Uunobs Uobscs Uunobscs;

% P, P(1-P), and Conditional Probability Weights
sprintf('probabilities and weights')
[predshares prednchgood P1avg P1minP1avg mweights P1cond P1] = ...
    probweight(Xall,Y1all,Y7all,X,Y1,Y7,RD,bstar,excl,CM,Bcons,Bex,msee,UseDyn,ascribed,surveyweights);

% calculate number choosing each good/bundle
sprintf('number choosing')
[nchgood nchbundle Y1dc] = numchoosing(Y1all,CM,surveyweights,NNtot);

% calculate distribution of interaction terms
sprintf('gamma terms')
[gammas,gammasse,gammasmin,gammasmax,gammasvar] = ...
            calcgammas(nchbundle,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mstderr);

% calculate distribution of second choices & changes in demand
sprintf('changes')
[SC,SCse,D,Dse] = demchanges(nchbundle,Y1dc,bstar,bstarmat,excl,Xall,RD,CM,surveyweights,mweights,mstderr);

% calculate cross-derivatives
sprintf('cross-derivatives')
[CDwTOT,CDwTOTcov,CDwTOTse,CDw] = crossderivatives(msee,mstderr,bstar,bstarmat,excl,Xall,CM,surveyweights,mweights);

% goodness of fit
sprintf('goodness of fit')
[probsyes probsno] = goodfit(Y1,P1');


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    TEST IMPORTANCE SAMPLING            %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%sprintf('test importance sampling')
%b0 = bstar.*(1+randn(PP,1)/2);
%[varis,pavgis,varstd,pavgstd] = testis(X,Y1,Y7,CM,Bcons,Mcons,Mincl,Bex,bstar,excl,mistest,msee,b0);


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PARAMETER TABLE      %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('parameter table')
bstarfull = reverseselect(bstar,1-excl);
SEfull = reverseselect(SE,1-excl);
table = reshape([bstarfull(1:PMAX-3) SEfull(1:PMAX-3)]',(PMAX-3)*2,1);
table = reshape(table,2*(KK+DD),CC-1);
headlong =  reshape([headers repmat({''},(KK+DD),1)]',(KK+DD)*2,1);
tablemarg = reshape([bstarfull(1:PMAX-3) zeros(PMAX-3,1)]',(PMAX-3)*2,1);
tablemarg = reshape(tablemarg,2*(KK+DD),CC-1).*repmat(P1minP1avg(2:CC)',2*(KK+DD),1);
tablemargpct = tablemarg./repmat(P1avg(2:CC)',2*(KK+DD),1);

pie = bstar(PP);
gam = bstar(PP-1);
tau = bstar(PP-2);
if tau<0
    tau = -tau;
    gam = 1-gam;
end
tablenl = [tau;SE(PP-2);gam;SE(PP-1);pie;SE(PP)];

% save
save(outputfile,'RD','Uall','CORobs','CORunobs','Vobs','Vunobs','Vepsilon','Vtotal','nchgood','nchbundle',...
                'SC','SCse','D','Dse','gammas','gammasse','gammasmin','gammasmax','gammasvar','prednchgood',...
                'CDwTOT','CDwTOTse','CDwTOTcov','CDw','mweights','probsyes','probsno','table','headlong',...
                'tablemarg','tablemargpct','predshares','msee','lhslist1','CM','estparams','buildparams','tablenl');



program/setestparams.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% SETPARAMETERS.M: Script for setting estimation parameters.
%
% Matthew Gentzkow
% July 15, 2003
% Online Editions
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function [ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,...
            mis,msteps,mf,mtest,msee,melast] = setestparams()          

% PROGRAM CONTROLS
ImpSamp = 1;       		% dummy indicating whether to use importance sampling estimator
                        % note that importance sampling should always be
                        % off for no-dynamics estimator

% OPTIMIZATION PARAMETERS
tolf0 = 5e-4;        	% tolerance values for optimization
tolff = 1e-4;
tolx0 = 1e-4;
tolxf = 1e-5;
mfe0 = 1500;       	% max function evaluations for optimization
mfef = 3000;
miter0 = 400;
miterf = 800;

% SIMULATION DRAWS
m0 = 50;                 % number of simulation draws for preliminary parameter estimate
mis = 200;                % number of simulation draws for probs in imp-sampling weights
msteps = [];            % sim draws in steps toward final estimator
mf = 300; 				% final number of simulation draws for parameter estimates
mtest = 50;			    % number of draws to use in calculating bias test statistic
msee  = 30;				% draws for data analysis
melast = 500;			% draws for calculating cross-elasticities





program/test/data4test.mat
ans:[1x2  double array]

X:[2x3  double array]

RD:[3x2  double array]

b:[11x1  double array]

excl:[12x1  double array]

CM:[2x4  double array]

Utrue:[9x2  double array]

Ptrue:[4x3  double array]

Y1:[3x1  double array]

Y7:[3x1  double array]

Bcons:[4x4  double array]

Mcons:[4x1  double array]

Mincl:[4x1  double array]

Bex:[4x4  double array]

P7true:[3x2  double array]

Pavg0true:[3x1  double array]

Cincl:[9x2  double array]

weights:[3x2  double array]

P7bigtrue:[9x3  double array]

Palltrue:[8x3  double array]

dP7bigtrue:[27x9  double array]

CDtrue:[4x3  double array]

DMtrue:[11x11  double array]

R:[1x11  double array]

r:[1x1  double array]

A:[11x1  double array]

T:[11x10  double array]

bc:[10x1  double array]

m:[1x1  double array]

Ltrue:[1x1  double array]

dLctrue:[10x1  double array]

L7true:[1x1  double array]

dLc7true:[10x1  double array]

Z:[27x9  double array]

Cdum:[9x3  double array]

Gntrue:[1x1  double array]

dGntrue:[8x1  double array]

NN:[1x1  double array]

GG:[1x1  double array]

CC:[1x1  double array]

KK:[1x1  double array]

DD:[1x1  double array]

PMAX:[1x1  double array]

PP:[1x1  double array]

ZZ:[1x1  double array]

CCW:[1x1  double array]

ninput:[1x1  double array]

IJseed:[1x1  double array]

KLseed:[1x1  double array]

P0true:[3x2  double array]

P1true:[8x3  double array]

Gtrue:[11x3  double array]

RDis:[3x2  double array]



program/test/test worksheet.xls
Sheet1

		X:		0		0				RD:		0		0

				1		1						-1		1
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				0
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program/test/test.m
% test MEX functions

% this test file uses the following parameter values:
% NN 3
% GG 2
% CC 4
% KK 2
% DD 1
% PMAX 12
% PP 11
% ZZ 10
% CCW 9

clear all
load data4test

m = 2;
ninput = 3;

% test utilities.c
U = utilities(b,excl,X,RD,CM,m,ninput);
if U==Utrue
	'utilities.c test passed'
else
	[U Utrue]
	error('utilities.c test failed');
end

% test probabilities1.c
P1 = probabilities1(X,RD,b,excl,CM,m,ninput);
if abs(P1-P1true)<10^-10
	'probabilities1.c test passed'
else
	[P1 P1true]
	error('probabilities1.c test failed');
end

% test probabilities7.c
P7 = probabilities7(X,Y1,Y7,RD,b,excl,CM,Bcons,Bex,m,ninput);
if abs(P7-P7true)<10^-10
	'probabilities7.c test passed'
else
	[P7 P7true]
	error('probabilities7.c test failed');
end

% test isdraws.c
[P0,RDis] = isdraws(b,excl,m,Y1,Y7,X,CM,Bcons,Bex, IJseed, KLseed);
if abs(P0-P0true)<10^-10
	'isdraws.c test passed'
else
	[P0 P0true]
	error('isdraws.c test failed');
end

% test  crossderiv.c
CD = crossderiv(b,excl,m,ninput,X,RD,CM);
if abs(CD-CDtrue)<10^-10
	'crossderiv.c test passed'
else
	[CD CDtrue]
	error('crossderiv.c test failed');
end

% test  gradients.c
G = gradients(b,excl,Y1,Y7,X,RD,CM,Bcons,Bex,weights,m);
if abs(G-Gtrue)<10^-3
	'gradients.c test passed'
else
	[G Gtrue]
	error('gradients.c test failed');
end

% test  deltamat.c
DM = deltamat(b,excl,m,X,RD,CM,Bcons,Bex,weights,Y1,Y7);
if abs(DM-DMtrue)<10^-3
	'deltamat.c test passed'
else
	[DM DMtrue]
	error('deltamat.c test failed');
end

% test  likelihood1.c
[L dLc] = likelihood1(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Bex,T,A,weights);
if abs(L-Ltrue)<10^(-3) & abs(dLc-dLctrue)<10^(-3)
	'likelihood1.c test passed'
else
	[L Ltrue]
    [dLc dLctrue]
	error('likelihood1.c test failed');
end

% test  likelihood7.c
[L dLc] = likelihood7(bc,m,excl,Y1,Y7,X,RD,CM,Bcons,Bex,T,A,weights);
if abs(L-L7true)<10^(-3) & abs(dLc-dLc7true)<10^(-3)
	'likelihood7.c test passed'
else
	[L L7true]
    [dLc dL7ctrue]
	error('likelihood7.c test failed');
end





% % test  msmobj.c
% [Gn,dGn] = msmobj(bc,excl,Z,Y1,Y7,Cdum,X,RD,weights,T,A,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% if abs(Gn-Gntrue)<10^(-10) & abs(dGn-dGntrue)<10^(-10)
% 	'msmobj.c test passed'
% else
% 	[Gn Gntrue]
%     [dGn dGntrue]
% 	error('msmobj.c test failed');
% end
% 
% 
% % test probabilities.c
% P = probabilities(X,RD,b,excl,CM,m);
% if abs(P-Ptrue)<10^-10
% 	'probabilities.c test passed'
% else
% 	[P Ptrue]
% 	error('probabilities.c test failed');
% end
% 
% % test probabilitiesall.c
% Pall = probabilitiesall(X,RD,b,excl,CM,m,ninput);
% if abs(Pall-Palltrue)<10^-10
% 	'probabilitiesall.c test passed'
% else
% 	[Pall Palltrue]
% 	error('probabilitiesall.c test failed');
% end
% 
% % test avgprob.c
% Pavg0 = avgprob(b,excl,m,Y1,Y7,X,RD,CM,Bcons,Bex);
% if abs(Pavg0-Pavg0true)<10^-10
% 	'avgprob.c test passed'
% else
% 	[Pavg0 Pavg0true]
% 	error('avgprob.c test failed');
% end

% test calc7big.c
% P7big = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% [P7big dP7big] = calc7big(b,excl,Y1,Y7,X,RD,weights,CM,Cincl,Bcons,Mcons,Mincl,Bex,m);
% if min(min(P7big==P7bigtrue)) & min(min(dP7big==dP7bigtrue))
% 	'calc7big.c test passed'
% else
% 	[P7big P7bigtrue]
%     [dP7big dP7bigtrue]
% 	error('calc7big.c test failed');
% end





program/test/test.MGENTZKO-DT.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\test\




program/test/Test.MGENTZKO-NB.~psfldr
[Info]
Path=C:\Documents and Settings\mgentzko\My Documents\PROJECTS\PrintOnline\program\Test\




program/test/testsml.m
% calculate test statistic for consistency / no bias of SML (Hajivassiliou 2000)
%W = cteststat(bstar,excl,X,weights,CM,Bcons,Mcons,Mincl,Bex);
%pval = invchisquared(W,PP);



program/WELOED.m
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% WELOED.M: Welfare calculations.
%
% Matthew Gentzkow
% September 25, 2003
% Online Editions
%
% note: a*b*CC in dimension means vectors stacked as a groups of b groups of CC
%
% INPUTS:
%	filekey 	string				key of files in current directory (OEDout### and run###) where ### is key 
%
%	
%
% FILES SAVED:
%	OEDwel### 
%	
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function WELOED(filekey)

global NN NNtot GG CC KK DD PP PMAX ZZ CCW mf mz msee melast mis

% parameters
mstderr = 1;                        % number of simulation draws for standard error
postpos = 1;
postcompos = 2;
piweb = .1679;
piprint = .780919;
NPrint = 1780547;
%issuesperyear = [365-104 365 365-104];
%goodspi = [piprint piweb piprint];  % vector of profit per reported reader per day for each good
issuesperyear = [365-104 365];
goodspi = [piprint piweb];  % vector of profit per reported reader

% set filenames
inputfile1 = strcat('run',filekey);
inputfile2 = strcat('OEDest',filekey);
inputfile3 = strcat('OEDout',filekey);
outputfile = strcat('OEDwel',filekey);

% load input variables
cd 'M:\PROJECTS\PrintOnline\current run\input'
load(inputfile1,'Y1all','Y7all','Xall','CM','surveyweights','ascribed',...
    'excl','lhslist1','Mcons','Mincl','Bcons','Bex','R','r','buildparams')

cd 'M:\PROJECTS\PrintOnline\current run\results'
load(inputfile2,'bstar','headers','lhslist1','dL','L','dLc','Hc','SE1','S1','estparams','msteps');
load(inputfile3,'CDwTOT','CDwTOTse','CDwTOTcov','nchgood','D','Dse','Uall','mweights','msee','RD');
S = S1;
SE = SE1;

if (wrongbuildparams(buildparams))
    error('Parameters in data do not match those with which C-files were compiled');
end

[NNtot NN GG CC KK DD PMAX PP ZZ CCW] = extract(buildparams);
[UseDyn,ImpSamp,tolf0,tolff,tolx0,tolxf,mfe0,mfef,miter0,miterf,m0,mis,mf,mtest,msee,melast] = extract(estparams);
msee=100;

% temporarily set aside CDw
CDw = ones(NNtot,GG*GG);

% extract gam and tau parameters and calculate Uadd
gam = bstar(PP-1);
tau = bstar(PP-2);
Uadd = sum(CM*tau,2);
    
% random draws
if DD>0
%    RD = randn(NNtot*DD,msee);
else
    msee = 1;
    RD = 0;
end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    MONTE-CARLO DRAWS ON BSTAR AND CDw    %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if mstderr>1
    sprintf('monte-carlo draws')
    [T A] = transmats(R,r);
    RDsterr = randn(ZZ,mstderr);
    Sc = T'*S*T;
    Schol = chol(Sc)';
    bstarc = (bstar'*T)';
    bstarcmat = repmat(bstarc,1,mstderr) + (Schol * RDsterr);
    bstarmat = (bstarcmat'*T'+repmat(A',mstderr,1))';
    
    dNPmean = CDwTOT(postpos,postpos);
    dNWmean = CDwTOT(postpos,postcompos);
    dNcov = [CDwTOTcov(postpos,postpos) CDwTOTcov(postpos,postcompos);...
         CDwTOTcov(postcompos,postpos) CDwTOTcov(postcompos,postcompos)];
    RDsterr = randn(2,mstderr);
    dNchol = chol(dNcov)';
    dNmat = repmat([dNPmean;dNWmean],1,mstderr) + (dNchol * RDsterr);
else
    dNPmean = CDwTOT(postpos,postpos);
    dNWmean = CDwTOT(postpos,postcompos);
end

% define matrices to record things
alphamat = zeros(1,mstderr);
WelfareLossmat = zeros(GG,mstderr);
WelfareLossPermat = zeros(GG,mstderr);

for mm = 1:mstderr
    
    % use true parameter estimates for first column
    if mm>1
        b = bstarmat(:,mm);
        dNP = dNmat(1,mm);
        dNW = dNmat(2,mm);
    else
        b = bstar;
        dNP = dNPmean;
        dNW = dNWmean;
    end
    
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
    %    PRICE COEFFICIENTS          %
    %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

    sprintf('price coefficients -- normal')

    % see memo for calculation of alpha and why it doesn't include lamda
    alpha = -NPrint/(piprint*dNP + piweb*dNW);

    %%%%%%%%%%%%%%%%%%%%%%%%%%%
    %    CONSUMER WELFARE     %
    %%%%%%%%%%%%%%%%%%%%%%%%%%%

    sprintf('consumer surplus calculation')

    % calculate welfare loss from removing each good
    WelfareLoss = zeros(GG,1);
    U = utilities(b,excl,Xall',RD,CM',msee,NNtot);
    U = reshape(U,CC-1,msee*NNtot)';
    U = [zeros(msee*NNtot,1) U];
    Unews = U+repmat(Uadd',msee*NNtot,1);
    EUbefore = log(sum(exp(U),2));
    EUbeforenews = log(sum(exp(Unews),2));
    EUbefore = gam*EUbeforenews + (1-gam)*EUbefore;
    EUbefore = mean(reshape(EUbefore.*mweights,NNtot,msee),2);
    for ii = 1:GG
        Uafter = selectinmat(U',1-CM(:,ii))';
        Uafternews = selectinmat(Unews',1-CM(:,ii))';
	    EUafter = log(sum(exp(Uafter),2));
        EUafternews = log(sum(exp(Uafternews),2));
        EUafter = gam*EUafternews + (1-gam)*EUafter;
        EUafter = mean(reshape(EUafter.*mweights,NNtot,msee),2);
        WelfareLoss(ii) = sum(surveyweights.*(EUbefore-EUafter))./alpha;
    end
    WelfareLossPer = WelfareLoss./nchgood;

    alphamat(1,mm) = alpha;
    WelfareLossmat(:,mm) = WelfareLoss;
    WelfareLossPermat(:,mm) = WelfareLossPer;
end

dNP = dNPmean;
dNW = dNWmean;
alpha = -NPrint/(piprint*dNP + piweb*dNW);

alphase = sqrt(var(alphamat));
WelfareLoss = WelfareLossmat(:,1);
WelfareLossse = sqrt(var(WelfareLossmat(:,2:mstderr)'))';
WelfareLossPer = WelfareLossPermat(:,1);
WelfareLossPerse = sqrt(var(WelfareLossPermat(:,2:mstderr)'))';


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    PRODUCER WELFARE     %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('producer surplus calculation')
revday = nchgood.*goodspi';
revyear = revday.*issuesperyear';
drevday = D.*repmat(goodspi,GG,1);
drevdayse = Dse.*repmat(goodspi,GG,1);
drevyear = drevday.*repmat(issuesperyear,GG,1);
drevyearse = drevdayse.*repmat(issuesperyear,GG,1);


%%%%%%%%%%%%%%%%%%%%%%%%%%%
%    OPTIMAL PRICE        %
%%%%%%%%%%%%%%%%%%%%%%%%%%%

sprintf('Find optimal web price')
OPTIONS = optimset('Display','iter','MaxFunEvals',mfef,'TolFun',tolff,'TolX',tolxf,'GradObj','off');
price = fminunc('profitwebprice',.16,OPTIONS,0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
profitopt = -profitwebprice(price,0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
profitplot = zeros(21,1);
prices = [0:20]*.05-.5;
for ii = 1:21
    profitplot(ii) = -profitwebprice(prices(ii),0,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
end
%price=0; profitopt=0; profitplot=0;

% check transaction costs
profitatzero = profitplot(11);
pricetc = zeros(20,1);
profitopttc = zeros(20,1);
mintc = 0; dif = 0;
for ii = 1:20
    tc = ii/100;
    pricetc(ii) = fminunc('profitwebprice',price,OPTIONS,tc,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
    profitopttc(ii) = -profitwebprice(pricetc(ii),tc,Uall,CM,surveyweights,piweb,piprint,issuesperyear,postpos,postcompos,alpha,msee,mweights,gam,Uadd);
    dif = profitopttc(ii)-profitatzero;
    if mintc==0 & dif<0
        mintc = tc;
    end
end
%pricetc=0;
%profitopttc=0;


% save
save(outputfile,'alpha','alphase','WelfareLoss','WelfareLossse',...
                'WelfareLossPer','WelfareLossPerse',...
                'revday','revyear','drevday','drevdayse','drevyear','drevyearse','price','profitplot','profitopt',...
                'pricetc','profitopttc','mintc');



data.mat
lhslist1:[3x1  cell array]

lhslist7:[3x1  cell array]

headers:[38x1  cell array]

CM:[8x3  double array]

Bcons:[8x8  double array]

Bex:[8x8  double array]

Mcons:[8x1  double array]

Mincl:[8x1  double array]

Cincl:[27x2  double array]

surveyweights:[16424x1  double array]

ascribed:[16424x1  double array]

excl:[269x1  double array]

R:[4x110  double array]

r:[4x1  double array]

buildparams:[1x12  double array]



read me.pdf


DATA DOCUMENTATION 
 


Valuing New Goods in a Model with Complementarities 
by Matthew Gentzkow 


American Economic Review 
 
 
 


Data 
 
This paper uses data from the 2000-2003 releases of the Washington DC PrimeNext 
product provided by Scarborough Research.  
 
Because this data is proprietary, it is not possible to make it publicly available. By 
agreement with the AER, I will instead make available the code for the analysis along 
with contact information for Scarborough. Researchers interested in performing a 
replication can obtain the data directly from them. I will then be happy to assist in 
extracting the necessary variables to use as input for programs. 
 
The contact information for Scarborough is as follows: 
 


Scarborough Research 
www.scarborough.com 
Scarborough Research 
770 Broadway 
New York, NY 10003 
Phone: 646.654.8400 
Fax: 646.654.8450 
info@scarborough.com 
 


The relevant product is PrimeNext local market data for Washington DC, 2000 (release 2) 
through 2003 (release 1). 
 
Program 
 
The “program” directory contains Matlab and C code used to run the analysis for the 
paper. There are three main .m files which should be run in sequence: (i) RUNOED.m, (ii) 
SEEOED.m, and (iii) WELOED.m. The first requires a number of input matrices and 
vectors. The included file data.m includes all of those necessary for the main run of the 
analysis, except for the matrices Xall, Y1all, and Y7all which contain the Scarborough 
data. 
 
The individual files that make up the program code are commented and should be self 
explanatory. I will be happy to answer any questions. 
 
 



http://www.scarborough.com/

mailto:info@scarborough.com




