
dofile/04_impute_education.do
* 	AUTOR: 	Bernd Fitzenberger, Aderonke Osikominu, Robert Voelter
*	INHALT:	Programm zur Verbesserung der Bildungsvariable
*			Zur Verfügung gestellt von Bernd Fitzenberger.
*	STAND: 	30.04.2015

clear all
capture log close
set linesize 255
set more off, perm

log using ${log}\04_impute_education.log, text replace

* Load LIAB Personendaten
use ${data}/ieb.dta, clear

/***********************************************************************************
This program creates the improved education variable IP1 used in the paper
"Imputation Rules to Improve the Education Variable in the IAB Employment Supsample"
 by Bernd Fitzenberger, Aderonke Osikominu and Robert Voelter. The data is the IABS
 regional file 1975-1997.
(c) 2005 Bernd Fitzenberger, Aderonke Osikominu and Robert Voelter
Goethe-Universitaet Frankfurt
************************************************************************************/

/*

This procedure generates the improved education variable IP1. The basic
rule is to impute a spell with the highest degree reported for this person
before this spell if information at this spell is missing or a lower degree is reported.

program structure

Section 1
All employment spells are accepted as basis for the extrapolation rule. Information
from not accepted non employment spells will be treated as missing. At a later stage
information will be extrapolated to these spells. Young persons by assumption have no degree.

Only for persons with all education information missing the program imputes a
vocational training degree if certain employment statuses are reported.

Section 2
The extrapolation rule extrapolates degrees from the accepted spells to later spells if
there is missing information or a lower degree until there is an accepted spell with a
higher degree.

Only if a person's first spells have missing information the program extrapolates
backwards educational information from the persons first accepted spell with non
missing information to the previous spells with missing information.

Section 3
Ensure the same education information at parallel spells.
*/

*clear
*set mem 1000m

capture program drop Educcorrect
program define Educcorrect

rename persnr pnr

* Nur ein Missing Wert für Bildung:
**************************************
bys pnr (spell): replace bild = -9 if bild==.n | bild==.z | bild==.

* Name der korregierten Bildungsvariable
********************************************
gen bildk1 = 0

* Umgekehrter Spellzähler
*******************************
gen spell2 = spell * (-1)

**********************************************************************
* BILDUNGSKORREKTUR
**********************************************************************

*****************************************
* Section 1
* acceptance of spells
*****************************************
* Sonderregelung für junge Leute
* if age below 18 any formal education (2 to 6) is implausible
* impute "no formal education" (1)
bys pnr (spell): replace bildk1 = 1 if age[_n]<18
tab bildk1

* Definiere valide Bildungsinformationen
* --> Nur sozial-versicherungspflichtige Employmentspells
* Fortgeschriebene Informationen bei LE-Bezug und Informationen bei
* geringügiger Beschäftigung werden als invalide gekennzeichnet
******************************************************************
gen byte valid1=(quelle==1 & 1<=bild & bild<=6)

* Valide Informationen werden übernommen:
by pnr (spell), sort: replace bildk1=bild if valid1==1 & age>=18

* For persons with education information missing at all spells:
* Impute "vocational tranining degree" if the employment status (STIB=2,3)
* indicates a qualified job at the respective employment spells.

egen nmis=sum(bild==-9), by(pnr)
generate dmis= (nmis==nspell)
drop nmis

bys pnr (spell): replace bildk1=2 if 2<=stib & stib<=3 & valid1==0 & dmis==1
drop dmis

/*****************************************
*   Section 2
*   Extrapolation
*****************************************
Part 1: extrapolation to following spells

Extrapolate education information to following spells with lower
education information or missing information. Note that persons who have
professional education (2) and high school (3) have both, which
has to be reported as (4). Hence the extrapolation is done stepwise.
1) Extrapolate "no degree" to following missings
2) Extrapolate "professional degree, 2" to following missings and "no degree, 1"
3) Extrapolate "high school, 3" to following missings and "no degree, 1". Do
not extrapolate 3 to 2. 3 is not higher than 2. 2 and 3 mean having both, 4.
4) Impute "high school & professional degree, 4" if "high school, 3" is reported
and "professional degree, 2" has been reported before or vice versa. Extrapolate
"high school & professional degree, 4" to following missings and spells with lower
education.
5) Extrapolate "technical college, 5" to following missings and lower degrees
6) Extrapolate "university, 6" to following missings and lower degrees*/

sort pnr spell

by pnr: replace bildk1 = 1 if _n>1 & bildk1[_n-1]==1 & bildk1[_n]<1

by pnr: replace bildk1=2 if _n>1 & bildk1[_n-1]==2 & bildk1[_n]<2

by pnr: replace bildk1=3 if _n>1 & bildk1[_n-1]==3 & bildk1[_n]<2

by pnr: replace bildk1=4 if _n>1 & (bildk1[_n-1]==4 | (bildk1[_n-1]==2 & bildk1[_n]==3) | (bildk1[_n-1]==3 & bildk1[_n]==2)) & bildk1[_n]<4


by pnr: replace bildk1=5 if _n>1 & bildk1[_n-1]==5 & bildk1[_n]<5

by pnr: replace bildk1=6 if _n>1 & bildk1[_n-1]==6 & bildk1[_n]<6


/**********************************************
*Backwards extrapolation to previous spells

The extrapolation rule above has eliminated all missing values for a person after
the first spell with education information. But possibliy the
first spell(s) still have missing values. Backwards extrapolate information
from the first spell with non missing education information for a person to
previous spells which have no information yet. Do not extrapolate below education
specific age limits:
university: 27 years
technical college: 25 years
both professional education and high school: 23 years
only high school: 21 years
only professional education: 20 years
no education degree: no age limit
*************************************************/
#del;
*gen bildk2 = bildk1;

by pnr (spell2), sort: replace bildk1=6 if _n>1 & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==6 & age[_n]>=27 ;

by pnr (spell2), sort: replace bildk1=5 if _n>1 & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==5 & age[_n]>=25 ;

by pnr (spell2), sort: replace bildk1=4 if _n>1 & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==4 & age[_n]>=23 ;

by pnr (spell2), sort: replace bildk1=3 if _n>1  & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==3 & age[_n]>=21 ;

by pnr (spell2), sort: replace bildk1=2 if _n>1 & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==2 & age[_n]>=20;

by pnr (spell2), sort: replace bildk1=1 if _n>1 & (bild[_n]==-9 | bildk1[_n]==0)
                                                & bildk1[_n-1]==1;


#delimit cr

/*******************************
*   Section 3
Require multiple spells (parallel spells at the same time, STYP=2) to have the
same education information.
Identification through the same beginning date.
Impute highest of the parallel education information.
*********************************/


	/* AUSKOMMENTIERT: ICH HABE KEINE PARALLELEN SPELLS MEHR IM DATENSATZ */

*sort pnr adate spell
*by pnr adate (spell): egen maxbild=max(bildk1)
*by pnr adate (spell): replace bildk1=maxbild if bildk1~=maxbild & maxbild>0.5
*drop maxbild
*sort pnr spell

* Missing value

replace bildk1=-9 if bildk1==0

gen high=1 if bildk1==5 | bildk1==6
replace high=0 if high==. & bildk1!=-9

gen medium=1 if bildk1==2 | bildk1==4
replace medium=0 if medium==. & bildk1!=-9

gen low=1 if bildk1==1 | bildk1==3
replace low=0 if low==. & bildk1!=-9

gen educ=.
replace educ=1 if low==1
replace educ=2 if medium==1
replace educ=3 if high==1

rename pnr persnr

lab def bildk1_lb 	1 "no degree" 		///
					2 "vocational degree, no high school" 		///
					3 "no vocational degree, high school"				///
					4 "vocational degree and high school"				///
					5 "technical college / Fachhochschule"				///
					6 "university"
lab val bildk1 bildk1_lb

* Zunächst: Generieren der Variable: POTENTIAL EXPERIENCE
/* Age of entry in the labor force is assumed to be:
	16	for individuals without vocational education
	19	for individuals without A-level with vocational training or with A-level and without vocational education
	21	for individuals with A-level and cvocational education
	24	non-university higher education
	25	workers with university degree
*/
gen experience=0
replace experience = age - 16 if bildk1==1	/*no degree*/
replace experience = age - 19 if bildk1==2	/*vocational degree, no high school*/
replace experience = age - 19 if bildk1==3	/*no vocational degree, high school*/
replace experience = age - 21 if bildk1==4	/*vocational degree, high school*/
replace experience = age - 24 if bildk1==5	/*technical college*/
replace experience = age - 25 if bildk1==6	/*university*/
replace experience = 0 if experience <0

save ${data}/ieb_impeduc.dta, replace

end

* Run program
Educcorrect








__MACOSX/dofile/._04_impute_education.do


dofile/17_rentsharing_models.do

clear all 
cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/17_rentsharing_models.log, replace
adopath ++${prog}

/*
 * Run additional AKMs and decompose rent-sharing coefficients into components attributable
 * to worker, establishment, and covariates.
 * Similar to CCHK-table, complement Gürtzgen, 2009 evidence on rent-sharing in Germany using
 * between-firm variation.
 */
 

/*
 * Estimate pooled AKM models, pooling across GENDERS (not time); yields one firm effect
 * per firm. Store predicted val's in separate files for each period for later use.
 */


cap program drop rentshpooled
program define rentshpooled

use persnr betnr idnum ln_impwage bula educ sic2 w93_3 year age fsize fem pink tenure ind VA using ${data}/AKM_select_`1', clear

* Import AKM effects (gender-pooled)
merge 1:1 persnr year using ${data}/xb_genderpooled_`1', nogen keep(3) keepus(xb`1' r`1')
merge m:1 persnr using ${data}/peffs_genderpooled_`1', nogen keep(3) keepus(theta`1')
merge m:1 betnr using ${data}/feffs_genderpooled_`1', nogen keep(3) keepus(psi`1')


* Restrict sample
keep if `3'

* Generate potential experience
gen exper=0
replace exper = age - 16 if educ==0 | educ==1
replace exper = age - 19 if educ==2
replace exper = age - 20 if educ==3
replace exper = age - 25 if educ==4
replace exper = 0 if exper < 0

* Further covariates
replace age=(age-40)/40
gen age2=age*age
gen age3=age*age*age

gen exper2=exper*exper/100
gen exper3=exper*exper*exper/1000

* Make firm size groups
gen fsizegr=1 if fsize<=5
replace fsizegr=2 if fsize>5 & fsize<=10
replace fsizegr=3 if fsize>10 & fsize<=20
replace fsizegr=4 if fsize>20 & fsize<=50
replace fsizegr=5 if fsize>50 & fsize<=100
replace fsizegr=6 if fsize>100 & fsize<=250
replace fsizegr=7 if fsize>250 & fsize<=500
replace fsizegr=8 if fsize>500 & fsize<=750
replace fsizegr=9 if fsize>750 & fsize<=1000
replace fsizegr=10 if fsize>1000

* globals
global x1 "exper exper2 exper3 educ##year"
global addx2 "i.ind i.bula"
global addx3 "i.w93_3 i.bula"
global addx2i "i.ind i.bula i.fsizegr"
global addx3i "i.w93_3 i.bula i.fsizegr"

gen excVA=max(0,VA-${tau_VA_`1'_all})

* Clean up again
keep persnr betnr idnum ind w93_3 sic2 bula exper* age* year educ `2' ln_impwage theta psi xb fsizegr

* Counts of workers and establishments (= number of observations used in subsequent regressions)
sum
codebook persnr betnr idnum ind bula fsizegr w93_3

* empty container for table:
mat beta=J(8,5,.)

local row=1
local rowplus1=2
local col=1		// model 1
foreach v in ln_impwage theta psi xb{
	qui reg `v' `2' ${x1}, cluster(betnr)
	mat beta[`row',`col']=_b[`2']
	mat beta[`rowplus1',`col']=_se[`2']
	local row=`row'+2
	local rowplus1=`row'+1
}
	
local row=1
local rowplus1=2
local col=2		// model 2

foreach v in ln_impwage theta psi xb{
	qui reg `v' `2' ${x1} ${addx2}, cluster(betnr)
	mat beta[`row',`col']=_b[`2']
	mat beta[`rowplus1',`col']=_se[`2']
	local row=`row'+2
	local rowplus1=`row'+1
}


local row=1
local rowplus1=2
local col=3		// model 3

foreach v in ln_impwage theta psi xb{
	qui reg `v' `2' ${x1} ${addx3}, cluster(betnr)
	mat beta[`row',`col']=_b[`2']
	mat beta[`rowplus1',`col']=_se[`2']
	local row=`row'+2
	local rowplus1=`row'+1
}

local row=1
local rowplus1=2
local col=4		// model 2a

foreach v in ln_impwage theta psi xb{
	qui reg `v' `2' ${x1} ${addx2i}, cluster(betnr)
	mat beta[`row',`col']=_b[`2']
	mat beta[`rowplus1',`col']=_se[`2']
	local row=`row'+2
	local rowplus1=`row'+1
}

local row=1
local rowplus1=2
local col=5		// model 3a

foreach v in ln_impwage theta psi xb{
	qui reg `v' `2' ${x1} ${addx3i}, cluster(betnr)
	mat beta[`row',`col']=_b[`2']
	mat beta[`rowplus1',`col']=_se[`2']
	local row=`row'+2
	local rowplus1=`row'+1
}


* Results table:
* Number of workers and number of establishments that are the basis for estimating the following coefficients
codebook persnr idnum 
* Output
matlist beta , tit(Regression coefficients for period `1', normalised firm-effects, `2', `3')

end


global tau_VA_1_all		"3.25"
global tau_VA_2_all		"3.1" 

rentshpooled 1 VA "VA<=5"
rentshpooled 2 VA "VA<=5"

rentshpooled 1 excVA "VA<=5"
rentshpooled 2 excVA "VA<=5"



cap log close





__MACOSX/dofile/._17_rentsharing_models.do


dofile/10_stylised_facts.do
clear all
set more off, perm
set linesize 120
cap log close
log using ${log}/10_stylised_facts.log, replace
adopath ++${prog}
set seed 1000

* Set format for regression output
set cformat %9.4f, perm
set pformat %5.4f, perm

* [Part 1]
* Program estimates Mincer-type regressions for the conditional gender gap under different specifications.
* Estimation is performed at the person-year level, parameters on the gender gap are stored in a table that is
* displayed at the end. Parameters and standard deviations are displayed in separate tables.


use ${data}/AKM_select_1.dta if year<=2000, clear
append using ${data}/AKM_select_2.dta


/* Variables for Mincer regressions; specfiied as in Card et al 2013 (adding fem for GWG),
   use experience defined as in BildKorr, treat missing as "no educ" */

gen exper=0
replace exper = age - 16 if educ==0 | educ==1
replace exper = age - 19 if educ==2
replace exper = age - 20 if educ==3
replace exper = age - 25 if educ==4
replace exper = 0 if exper < 0

gen exper2 = exper*exper/100
gen exper3 = exper*exper*exper/1000

gen male=1-fem

global X1 "i.educ exper exper2 exper3"

/* Matrices for regression statistics:
   Cols 1-6: raw GWG and 5 conditional GWG's */
qui levelsof year, l(x)
local num : list sizeof local(x)
mat GWG=J(`num',6,0)
mat SD=J(`num',6,0)

qui sum year
local yrmin=r(min)
local yrmax=r(max)

forval y=`yrmin'/`yrmax' {

	local x=`y'-`yrmin'+1

	di as res _newline "Iteration `x': `y'"

	qui {
		reg ln_impwage male if year==`y'
		mat v=e(V)
		mat GWG[`x',1]=_b[male]
		mat SD[`x',1]=sqrt(v[1,1])
	}
	di "Number of individual observations: " e(N)
	di "Coefficient on female-dummy (raw gender wage gap): " _b[male]

	qui {
		reg ln_impwage male $X1 if year==`y'
		mat v=e(V)
		mat GWG[`x',2]=_b[male]
		mat SD[`x',2]=sqrt(v[1,1])
	}
	di as res _newline "Model 1: male `$X1'"
	di "Number of individual observations: " e(N)
	di "Coefficient on male-dummy: " _b[male]

	qui {
		areg ln_impwage male $X1 if year==`y', absorb(w93_3) vce(cluster w93_3)
		
		mat v=e(V)
		mat GWG[`x',3]=_b[male]
		mat SD[`x',3]=sqrt(v[1,1])
		scalar cells=e(df_a)+1
	}
	di as res _newline "Model 2: male `$X1' i.w93_3"
	di "# of industy-cells: " cells
	di "Number of individual observations: " e(N)
	di "Coefficient on male-dummy: " _b[male]

	qui {
		areg ln_impwage male $X1 if year==`y', absorb(beruf) vce(cluster beruf)
		mat v=e(V)
		mat GWG[`x',4]=_b[male]
		mat SD[`x',4]=sqrt(v[1,1])
		scalar cells=e(df_a)+1
	}
	di as res _newline "Model 3: male `$X1' i.beruf"
	di "# of occupation-cells: " cells
	di "Number of individual observations: " e(N)
	di "Coefficient on male-dummy: " _b[male]


	qui {
		egen indXocc=group(w93_3 beruf)
		areg ln_impwage male $X1 if year==`y', absorb(indXocc) vce(cluster indXocc)
		mat v=e(V)
		mat GWG[`x',5]=_b[male]
		mat SD[`x',5]=sqrt(v[1,1])
		scalar cells=e(df_a)+1
		cap drop indXocc
	}
	di as res _newline "Model 4: male `$X1' i.w93_3#i.beruf"
	di "# of industry-occupation-cells: " cells
	di "Number of individual observations: " e(N)
	di "Coefficient on male-dummy: " _b[male]

	qui {
		areg ln_impwage male $X1 if year==`y', absorb(betnr) vce(cluster betnr)
		mat v=e(V)
		mat GWG[`x',6]=_b[male]
		mat SD[`x',6]=sqrt(v[1,1])
		scalar cells=e(df_a)+1
	}
	di as res _newline "Model 5: male `$X1' i.betnr"
	di "# of establishment-cells: " cells
	di "Number of individual observations: " e(N)
	di "Coefficient on male-dummy: " _b[male]
}
qui levelsof year, l(x)
mat rown GWG =`x'
mat coln GWG = Raw_GWG Model:1 Model:2 Model:3 Model:4 Model:5

di "Display output, number of observations is recorded just before the table via codebook command for person-years, persons, and establishments."
codebook persnr betnr

matlist GWG, 	format(%9.5gc) 	///
				lines(oneline)  ///
				tw(15)  		///
				showcoleq(c)  	///
				linesize(120)  	///
				underscore  	///
				tit(Trends in the Gender Wage Gap for Different Conditioning Sets)

mat rown SD =`x'
mat coln SD = Raw_GWG Model:1 Model:2 Model:3 Model:4 Model:5
matlist SD, 	format(%9.5gc) 	///
				lines(oneline)  ///
				tw(15)  		///
				showcoleq(c)  	///
				linesize(120)  	///
				underscore  	///
				tit(Trends in the Gender Wage Gap for Different Conditioning Sets)


* [Part 2]
* Here, I calculate variance decompositions from models that include establishment-fixed effects, but
* no person-effects. Models are estimated for the gender-pooled sample (allowing for gender-specific covariate returns, but for a single firm effect)
* and separately by gender (allowing additionally for gender-specific firm effects).
			
qui sum year
local yrmin=r(min)
local yrmax=r(max)
local num=`yrmax'-`yrmin'+1
mat V=J(`num',5,0)
mat V_0=J(`num',5,0)
mat V_1=J(`num',5,0)

local x=1
forval yr=`yrmin'/`yrmax' {
	di "`yr'"
	qui areg ln_impwage fem##(i.educ exper c.exper2 c.exper3) if year==`yr', absorb(betnr)
	predict xb if e(sample), xb
	predict psi if e(sample), d
	predict r if e(sample), r
	mat accum sumdev= ln_impwage psi xb r , noc dev
	mat cov = sumdev/(r(N)-1)
	matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore	
	mat V[`x',1]=`yr'
	mat V[`x',2]=cov[1,1]
	mat V[`x',3]=cov[2,2]
	mat V[`x',4]=cov[3,3]
	mat V[`x',5]=cov[4,4]

	forval f=0/1{
		qui areg ln_impwage i.educ exper c.exper2 c.exper3 if year==`yr' & fem==`f', absorb(betnr)
		predict xb_`f' if e(sample), xb
		predict psi_`f' if e(sample), d
		predict r_`f' if e(sample), r
		mat accum sumdev_`f'=ln_impwage psi_`f' xb_`f' r_`f' if fem==`f', noc dev
		mat cov_`f'=sumdev_`f'/(r(N)-1)
		matlist cov_`f', format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore	
		mat V_`f'[`x',1]=`yr'
		mat V_`f'[`x',2]=cov_`f'[1,1]
		mat V_`f'[`x',3]=cov_`f'[2,2]
		mat V_`f'[`x',4]=cov_`f'[3,3]
		mat V_`f'[`x',5]=cov_`f'[4,4]	
	}

	local x=`x'+1
		
	drop psi xb r psi_* xb_* r_*
}

di "Display output, number of observations is recorded just before the table via codebook command for person-years, persons, and establishments."
codebook persnr betnr
matlist V, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore tit(Variance Decomposition, pooled)
matlist V_0, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore tit(Variance Decomposition, men)
matlist V_1, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore tit(Variance Decomposition, women)


* [Part 3]
* Here, I obtain estimates of residual inequality for men and women, calculated as the RMSE from Mincer type regressions as in the first
* part of this dofile.

/*
qui sum year
local yrmin=r(min)
local yrmax=r(max)

forval g=0/1 {

	preserve

	keep if fem==`g'
	mat rmse=J(16,5,0)

	forval y=`yrmin'/`yrmax' {
	
		local x=`y'-`yrmin'+1
		di as res _newline "Iteration `x': `y'"
		qui {
			reg ln_impwage male $X1 if year==`y'
			mat rmse[`x',1]=e(rmse)
		}
		di as res _newline "Model 1: male `$X1'"

		qui {
			areg ln_impwage male $X1 if year==`y', a(w93_3)
			mat rmse[`x',2]=e(rmse)
			scalar cells=e(df_a)+1
		}
		di as res _newline "Model 2: male `$X1' i.w93_3"
		di "# of industry-cells: " cells

		qui {
			areg ln_impwage male $X1 if year==`y', a(beruf)
			mat rmse[`x',3]=e(rmse)
			scalar cells=e(df_a)+1
		}
		di as res _newline "Model 3: male `$X1' i.beruf"
		di "# of occupation-cells: " cells

		qui {
			egen indXocc=group(beruf w93_3)
			areg ln_impwage male $X1 if year==`y', a(indXocc)
			mat rmse[`x',4]=e(rmse)
			scalar cells=e(df_a)+1
			cap drop indXocc
		}
		di as res _newline "Model 4: male `$X1' i.indXocc"
		di "# of industry-occupation-cells: " cells

		qui {
			areg ln_impwage male $X1 if year==`y', a(betnr)
			mat rmse[`x',5]=e(rmse)
			scalar cells=e(df_a)+1
		}
		di as res _newline "Model 5: male `$X1' i.betnr"
		di "# of establishment-cells: " cells
	}
	levelsof year, l(x)
	mat rown rmse=`x'
	mat coln rmse = Model_1 Model_2 Model_3 Model_4 Model_5
	di "Display output, number of observations is recorded just before the table via codebook command for person-years, persons, and establishments."
	codebook persnr betnr
	matlist rmse, 	showcoleq(c) 	///
					linesize(120)	///
					underscore 		///
					cspec(& %5s | %9.4gc & %9.4gc & %9.4gc & %9.4gc & %9.4gc &)	///
					rspec(& - & & & & & & & & & & & & & & & &)	///
					tit(RMSE for Mincer Models; Gender : `g')
	restore
}
*/

* This programme summarises firm surplus measures used in the paper.

cap program drop sd
program define sd

use betnr idnum ind bula year `2' ln_impwage fsize fem using ${data}/AKM_select_`1' if `2'!=., clear
ren ln_impwage lw

* make firm size groups
gen fsizegr=1 if fsize<=5
replace fsizegr=2 if fsize>5 & fsize<=10
replace fsizegr=3 if fsize>10 & fsize<=20
replace fsizegr=4 if fsize>20 & fsize<=50
replace fsizegr=5 if fsize>50 & fsize<=100
replace fsizegr=6 if fsize>100 & fsize<=250
replace fsizegr=7 if fsize>250 & fsize<=500
replace fsizegr=8 if fsize>500 & fsize<=750
replace fsizegr=9 if fsize>750 & fsize<=1000
replace fsizegr=10 if fsize>1000

* residual surplus
reg `2' i.fsizegr i.ind i.bula, cluster(idnum)
predict res`2', r

gen lw_m=lw if fem==0
gen lw_f=lw if fem==1
bys betnr: gen f=_n==1
bys persnr: gen p=_n==1

collapse (sd) sd_lw_m=lw_m sd_lw_f=lw_f sd_res`2'=res`2' sd_`2'=`2' (p25) p25_`2'=`2' (p75) p75_`2'=`2' (sum) firms=f workers=p (count) workeryears=fem, by(year)

mkmat year sd_lw_m sd_lw_f sd_res`2' sd_`2' p25_`2' p75_`2' workeryears firms, matrix(sd)

* Display output, last two columns show number of person-years and firms.
matlist sd, format(%9.4gc)

end

/*
sd 1 VA
sd 2 VA

sd 1 lVApw
sd 2 lVApw

sd 1 REV
sd 2 REV

sd 1 lrevpw
sd 2 lrevpw
*/

* The same exercise, but re-compute the mean surplus measures REV and VA using all years (1995-2008).
* By splitting the episodes, the time series exhibit a jump in 2001. This is ok for the period-specific
* analyses, because the trend in firm surplus measures is very similar in both periods, but it looks odd
* in time series plots.

use betnr idnum ind bula year VA* REV* lVApw lrevpw ln_impwage fsize fem using ${data}/AKM_select_1 if year<=2000, clear
append using ${data}/AKM_select_2, keep(betnr idnum ind bula year VA* REV* lVApw lrevpw ln_impwage fsize fem)

* Import cross-section weights
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(hrf_quer) nogen

ren ln_impwage lw

di _newline "Make profitability measures constant w/n firm interval"
foreach v in lrevpw lVApw {
	di "`v'"
	egen av`v'=mean(`v'), by(betnr)
}

di _newline "Rename profitability variables for analysis..."
ren avlrevpw REV2
ren avlVApw VA2

sum REV REV2 VA VA2, det

di _newline "Trim outliers of VA and REV"
foreach v in VA2 REV2 {

	_pctile `v' if `v'!=., p(95)
	di "Trimming if `v' >= 95% : " r(r1)
	gen `v'trim95=`v' if `v'<=r(r1)
	gen `v'wins95=`v' 
	replace `v'wins95=r(r1) if `v'>=r(r1)

	_pctile `v' if `v'!=., p(1 99)
	di "Trimming if `v' <= 1% : " r(r1) " and >= 99%: " r(r2) 
	gen `v'trim1and99=`v' if `v'>=r(r1) & `v'<=r(r2)
	gen `v'wins1and99=`v' 
	replace `v'wins1and99=r(r1) if `v'<=r(r1)
	replace `v'wins1and99=r(r2) if `v'>=r(r2)

}

gen lw_m=lw if fem==0
gen lw_f=lw if fem==1

bys idnum year: gen f=_n==1

qui {
	preserve
		collapse (sd) sd_lw_m=lw_m sd_lw_f=lw_f (p10) p10_lw_m=lw_m p10_lw_f=lw_f (p25) p25_lw_m=lw_m p25_lw_f=lw_f (p50) p50_lw_m=lw_m p50_lw_f=lw_f (p75) p75_lw_m=lw_m p75_lw_f=lw_f (p90) p90_lw_m=lw_m p90_lw_f=lw_f (count) np=fem (rawsum) nf=f, by(year) fast
		mkmat year sd_lw_m p10_lw_m p25_lw_m p50_lw_m p75_lw_m p90_lw_m sd_lw_f p10_lw_f p25_lw_f p50_lw_f p75_lw_f p90_lw_f np nf, matrix(lwage)
	restore
	preserve
		collapse (sd) sd_lVApw=lVApw sd_VA2=VA2 (p10) p10_lVApw=lVApw p10_VA2=VA2 (p25) p25_lVApw=lVApw p25_VA2=VA2 (p50) p50_lVApw=lVApw p50_VA2=VA2 (p75) p75_lVApw=lVApw p75_VA2=VA2 (p90) p90_lVApw=lVApw p90_VA2=VA2 (count) np=fem (rawsum) nf=f, by(year) fast
			mkmat year sd_lVApw p10_lVApw p25_lVApw p50_lVApw p75_lVApw p90_lVApw np nf, matrix(lVApw)
			mkmat year sd_VA2 p10_VA2 p25_VA2 p50_VA2 p75_VA2 p90_VA2 np nf, matrix(VA2)
	restore
	preserve
		collapse (sd) sd_VA2trim95=VA2trim95 sd_VA2wins95=VA2wins95 (p10) p10_VA2trim95=VA2trim95 p10_VA2wins95=VA2wins95 (p25) p25_VA2trim95=VA2trim95 p25_VA2wins95=VA2wins95 (p50) p50_VA2trim95=VA2trim95  p50_VA2wins95=VA2wins95 (p75) p75_VA2trim95=VA2trim95 p75_VA2wins95=VA2wins95 (p90) p90_VA2trim95=VA2trim95 p90_VA2wins95=VA2wins95 (count) np=fem (rawsum) nf=f, by(year) fast
		mkmat year sd_VA2trim95 p10_VA2trim95 p25_VA2trim95 p50_VA2trim95 p75_VA2trim95 p90_VA2trim95 np nf, matrix(VA2trim95)
		mkmat year sd_VA2wins95 p10_VA2wins95 p25_VA2wins95 p50_VA2wins95 p75_VA2wins95 p90_VA2wins95 np nf, matrix(VA2wins95)
	restore
	preserve
		collapse (sd) sd_VA2trim1and99=VA2trim1and99 sd_VA2wins1and99=VA2wins1and99 (p10) p10_VA2trim1and99=VA2trim1and99 p10_VA2wins1and99=VA2wins1and99 (p25) p25_VA2trim1and99=VA2trim1and99 p25_VA2wins1and99=VA2wins1and99 (p50) p50_VA2trim1and99=VA2trim1and99 p50_VA2wins1and99=VA2wins1and99 (p75) p75_VA2trim1and99=VA2trim1and99 p75_VA2wins1and99=VA2wins1and99 (p90) p90_VA2trim1and99=VA2trim1and99 p90_VA2wins1and99=VA2wins1and99 (count) np=fem (rawsum) nf=f, by(year) fast
		mkmat year sd_VA2trim1and99 p10_VA2trim1and99 p25_VA2trim1and99 p50_VA2trim1and99 p75_VA2trim1and99 p90_VA2trim1and99 np nf, matrix(VA2trim1and99)
		mkmat year sd_VA2wins1and99 p10_VA2wins1and99 p25_VA2wins1and99 p50_VA2wins1and99 p75_VA2wins1and99 p90_VA2wins1and99 np nf, matrix(VA2wins1and99)
	restore
	preserve
		collapse (sd) sd_lrevpw=lrevpw sd_REV2=REV2 (p10) p10_lrevpw=lrevpw p10_REV2=REV2 (p25) p25_lrevpw=lrevpw p25_REV2=REV2 (p50) p50_lrevpw=lrevpw p50_REV2=REV2 (p75) p75_lrevpw=lrevpw p75_REV2=REV2 (p90) p90_lrevpw=lrevpw p90_REV2=REV2 (count) np=fem (rawsum) nf=f, by(year) fast
			mkmat year sd_lrevpw p10_lrevpw p25_lrevpw p50_lrevpw p75_lrevpw p90_lrevpw np nf, matrix(lrevpw)
			mkmat year sd_REV2 p10_REV2 p25_REV2 p50_REV2 p75_REV2 p90_REV2 np nf, matrix(REV2)
	restore
	preserve
		collapse (sd) sd_REV2trim95=REV2trim95 sd_REV2wins95=REV2wins95 (p10) p10_REV2trim95=REV2trim95 p10_REV2wins95=REV2wins95 (p25) p25_REV2trim95=REV2trim95 p25_REV2wins95=REV2wins95 (p50) p50_REV2trim95=REV2trim95  p50_REV2wins95=REV2wins95 (p75) p75_REV2trim95=REV2trim95 p75_REV2wins95=REV2wins95 (p90) p90_REV2trim95=REV2trim95 p90_REV2wins95=REV2wins95 (count) np=fem (rawsum) nf=f, by(year) fast
		mkmat year sd_REV2trim95 p10_REV2trim95 p25_REV2trim95 p50_REV2trim95 p75_REV2trim95 p90_REV2trim95 np nf, matrix(REV2trim95)
		mkmat year sd_REV2wins95 p10_REV2wins95 p25_REV2wins95 p50_REV2wins95 p75_REV2wins95 p90_REV2wins95 np nf, matrix(REV2wins95)
	restore
	preserve
		collapse (sd) sd_REV2trim1and99=REV2trim1and99 sd_REV2wins1and99=REV2wins1and99 (p10) p10_REV2trim1and99=REV2trim1and99 p10_REV2wins1and99=REV2wins1and99 (p25) p25_REV2trim1and99=REV2trim1and99 p25_REV2wins1and99=REV2wins1and99 (p50) p50_REV2trim1and99=REV2trim1and99 p50_REV2wins1and99=REV2wins1and99 (p75) p75_REV2trim1and99=REV2trim1and99 p75_REV2wins1and99=REV2wins1and99 (p90) p90_REV2trim1and99=REV2trim1and99 p90_REV2wins1and99=REV2wins1and99 (count) np=fem (rawsum) nf=f, by(year) fast
		mkmat year sd_REV2trim1and99 p10_REV2trim1and99 p25_REV2trim1and99 p50_REV2trim1and99 p75_REV2trim1and99 p90_REV2trim1and99 np nf, matrix(REV2trim1and99)
		mkmat year sd_REV2wins1and99 p10_REV2wins1and99 p25_REV2wins1and99 p50_REV2wins1and99 p75_REV2wins1and99 p90_REV2wins1and99 np nf, matrix(REV2wins1and99)
	restore
}
	
di "Display output, number of persons and establishments for each year are displayed in last two columns"
	matlist lwage, format(%9.4gc) tit(Distribution of current log value added, person-year weighted)
	matlist lVApw, format(%9.4gc) tit(Distribution of current log value added, person-year weighted)
	matlist VA2, format(%9.4gc) tit(Distribution of mean log value added, person-year weighted)
	matlist VA2trim95, format(%9.4gc) tit(Distribution of mean log value added, trimmed at 95 percent, person-year weighted)
	matlist VA2wins95, format(%9.4gc) tit(Distribution of mean log value added, winsorized at 95 percent, person-year weighted)
	matlist VA2trim1and99, format(%9.4gc) tit(Distribution of mean log value added, trimmed at 1 and 99 percent, person-year weighted)
	matlist VA2wins1and99, format(%9.4gc) tit(Distribution of mean log value added, winsorized at 1 and 99 percent, person-year weighted)
	matlist lrevpw, format(%9.4gc) tit(Distribution of current log sales, person-year weighted)
	matlist REV2, format(%9.4gc) tit(Distribution of mean log sales, person-year weighted)
	matlist REV2trim95, format(%9.4gc) tit(Distribution of mean log sales, trimmed at 95 percent, person-year weighted)
	matlist REV2wins95, format(%9.4gc) tit(Distribution of mean log sales, winsorized at 95 percent, person-year weighted)
	matlist REV2trim1and99, format(%9.4gc) tit(Distribution of mean log sales, trimmed at 1 and 99 percent, person-year weighted)
	matlist REV2wins1and99, format(%9.4gc) tit(Distribution of mean log sales, winsorized at 1 and 99 percent, person-year weighted)


preserve
	collapse (sd) sd_lw_m=lw_m sd_lw_f=lw_f sd_lVApw=lVApw sd_VA=VA sd_VA2=VA2 sd_lrevpw=lrevpw sd_REV=REV sd_REV2=REV2 ///
			(p10) p10_lw_m=lw_m p10_lw_f=lw_f p10_lVApw=lVApw p10_VA2=VA2 p10_lrevpw=lrevpw p10_REV2=REV2 ///
			(p25) p25_lw_m=lw_m p25_lw_f=lw_f p25_lVApw=lVApw p25_VA2=VA2 p25_lrevpw=lrevpw p25_REV2=REV2 ///
			(p50) p50_lw_m=lw_m p50_lw_f=lw_f p50_lVApw=lVApw p50_VA2=VA2 p50_lrevpw=lrevpw p50_REV2=REV2 ///
			(p75) p75_lw_m=lw_m p75_lw_f=lw_f p75_lVApw=lVApw p75_VA2=VA2 p75_lrevpw=lrevpw p75_REV2=REV2 ///
			(p90) p90_lw_m=lw_m p90_lw_f=lw_f p90_lVApw=lVApw p90_VA2=VA2 p90_lrevpw=lrevpw p90_REV2=REV2 ///
			(count) np=fem (rawsum) nf=f [aw=hrf_quer], by(year) fast
			
	mkmat year sd_lw_m p10_lw_m p25_lw_m p50_lw_m p75_lw_m p90_lw_m sd_lw_f p10_lw_f p25_lw_f p50_lw_f p75_lw_f p90_lw_f np nf, matrix(lwage)
	mkmat year sd_lVApw p10_lVApw p25_lVApw p50_lVApw p75_lVApw p90_lVApw, matrix(lVApw)
	mkmat year sd_VA2 p10_VA2 p25_VA2 p50_VA2 p75_VA2 p90_VA2, matrix(VA2)
	mkmat year sd_lrevpw p10_lrevpw p25_lrevpw p50_lrevpw p75_lrevpw p90_lrevpw, matrix(lrevpw)
	mkmat year sd_REV2 p10_REV2 p25_REV2 p50_REV2 p75_REV2 p90_REV2, matrix(REV2)

di "Display output, number of persons and establishments for each year are displayed in last two columns"
	matlist lwage, format(%9.4gc) tit(Distribution of current log value added, cross-section weighted)
	matlist lVApw, format(%9.4gc) tit(Distribution of current log value added, cross-section weighted)
	matlist VA2, format(%9.4gc) tit(Distribution of mean log value added, cross-section weighted)
	matlist lrevpw, format(%9.4gc) tit(Distribution of current log sales, cross-section weighted)
	matlist REV2, format(%9.4gc) tit(Distribution of mean log sales, cross-section weighted)
restore












__MACOSX/dofile/._10_stylised_facts.do


dofile/20_akms_lowhigh.do
* Estimate AKMs for industries with presumably low union coverage, run the gridsearch algorithm 
clear all
cap log close
set linesize 120
set more off, perm
log using ${log}/20_akms_lowhigh.log, replace
adopath ++${prog}
set seed 1000


* List of 2-digit industries with low union coverage
* The selection of industries is based on the "Tarifbindung Jahresbericht 2010", Table 2.2.2, where
* I select all industriese with above median shares of union NON-coverage. Then I use a x-walk to
* the 1993 industry classification.


*global low = "1,15,18,19,22,24,25,28,29,30,31,33,34,36,51,52,55,62,63,67,70,71,72,74,85,90,91"
global low = "14,15,17,18,19,20,21,25,28,30,29,36,35,37,45,50,51,52,60,55,22,72,64,67,70,74,73,85,71,63,92,93"
global high = "14,15,17,18,19,20,21,25,28,30,29,36,35,37,45,50,51,52,60,55,22,72,64,67,70,74,73,85,71,63,92,93"


foreach sub in low high { // low high

	capture confirm f ${data}/AKM_`sub'unions.dta
	capture confirm f ${data}/AKM_`sub'unions.dta
	
	if _rc>0 {
	
		forval j=1/2{

			forval g=0/1{

			* Load analysis file
				use persnr betnr year age fem educ ln_impwage w93_3 ind using ${data}/AKM_select_`j', clear
				
			* Restrict to gender
				keep if fem==`g'
				
			* Restrict to industries with low/high union coverage
				gen sic2=int(w93_3/10)
				if "`sub'"=="low" keep if inlist(sic2,${`sub'})
				if "`sub'"=="high" drop if inlist(sic2,${`sub'})
				
			* Find largest connected set in pooled sample
				qui {
					egen id=group(persnr)
					egen firmid=group(betnr)

					di "Run adapted grouping algorithm... Require at least 0.99 of person-years to be allocated (possibly to multiple groups)."
					grouping2 group, i(id) j(firmid) lowbound(0.99)

					bys group : gen gs=_N
					sum gs
					mat coverage=(r(max)\r(N)\ 100*r(max)/r(N))
				}
				matlist coverage, tit(Largest connected set)

			* Restrict to largest mobility group
				sum gs
				replace group=(gs==r(max))
				keep if group==1
				cap drop firmid id gs

			* Make covariates as in AKMs by gender
				replace age=(age-40)/40
				gen age2=age*age
				gen age3=age*age*age

				sum
				bys fem : sum

				char year[omit] 1
				xi i.educ*i.year i.educ|age2 i.educ|age3

			* Estimate full AKM
				a2reg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, individual(persnr) unit(betnr) indeffect(theta) uniteffect(psi) xb(xb) resid(r)
				sum theta psi xb r
				bys fem : sum theta psi xb r

			* Variance Decomposition
				mat accum sumdev= ln_impwage theta psi xb r , noc dev
				mat cov = sumdev/(r(N)-1)
				mat corr = corr(sumdev)
				matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

			* Save
				keep betnr psi
				ren psi psi`j'`g'
				bys betnr : keep if _n==1
				
				compress
				if (`g'==0 & `j'==1) {
					save ${data}/AKM_`sub'unions, replace
				}
				if (`g'==1 | `j'==2) {
					cap drop _merge
					merge 1:1 betnr using ${data}/AKM_`sub'unions, nogen
					bys betnr: keep if _n==1
					save ${data}/AKM_`sub'unions, replace
				}
			}
		}

	}
}

/*-------------------- FIT SUR MODELS FOR DIFFERENT CUTOFFS (GRIDSEARCH) ---------------------*/

cap program drop gridsearch
program define gridsearch

clear matrix
mat rss=J(`4',3,.)
mat const=J(`4',2,.)
mat beta=J(`4',2,.)
mat tau=J(`4',1,.)

use ${data}/AKM_select_`1' , clear
qui sum year
local yrmin=r(min)
local yrmax=r(max)

* Import AKM effects
merge m:1 betnr using ${data}/AKM_`8'unions, keep(1 3) keepus(psi`1'0 psi`1'1)

* Restrict to dual-connected set [eliminates firms not in estimation set, i.e., in other industries]
keep if (psi`1'0!=. & psi`1'1!=.)

* Restrict sample
cap drop sic2
gen sic2=int(w93_3/10)

if "`8'"=="low" keep if inlist(sic2,${`8'})
if "`8'"=="high" drop if inlist(sic2,${`8'})


di _newline "Collapse data to firm-level"
gen countall=1

collapse (mean) psi`1'0 psi`1'1 `2' (sum) persyrs=countall, by(betnr)
qui count
di "# of establishments                     : " r(N)
qui count if `2'!=.
di "# of establishments w/non-missing `2'   : " r(N)
qui sum persyrs [aw=persyrs]
di "# of person-years in dual-connected set : " r(sum_w)
qui sum persyrs [aw=persyrs] if `2'!=.
di "# of person-years w/ non-missing `2'    : " r(sum_w)
di "Drop firms w/ missing `2' in all periods."
drop if `2'==.

drop if `2'>`7'

di _newline "Start iterating over cutoff vals (# of cutpoints: `4'):"
forval cutpoint =1/`4' {
local cut=`3'+`5'*(`cutpoint'-1)
di "Cutoff # `cutpoint' --> Threshold = `cut'"
qui {
di _newline "Define net surplus based on `2'"
gen NS=max(0, `2'-`cut') if `2'!=.

di _newline "Fit SUR, weighted by total persyrs per firm"
sureg (psi`1'0 NS) (psi`1'1 NS) [aw=persyrs]
*sureg (fe_m NS) (fe_f NS) [aw=persyrs]
mat b=e(b)
mat beta[`cutpoint',1]=b[1,1]
mat beta[`cutpoint',2]=b[1,3]
mat const[`cutpoint',1]=b[1,2]
mat const[`cutpoint',2]=b[1,4]
mat rss[`cutpoint',1]=e(rss_1)
mat rss[`cutpoint',2]=e(rss_2)
mat rss[`cutpoint',3]=e(rss_1)+e(rss_2)
mat tau[`cutpoint',1]=`cut'
cap drop NS
}
}
qui {
mat coln beta=Men Women
matlist beta,	format(%10.4gc)	///
				lines(oneline)	///
				tw(5)			///
				showcoleq(c)	///
				linesize(120)	///
				underscore		///
				tit(Rent-sharing coefficients based on `2': `yrmin' to `yrmax')
mat coln const=Men Women
matlist const,	format(%10.4gc)	///
				lines(oneline)	///
				tw(5)			///
				showcoleq(c)	///
				linesize(120)	///
				underscore		///
				tit(Constant terms (normalisation) based on `2': `yrmin' to `yrmax')
mat coln rss=Men Women Total
matlist rss,	format(%10.4gc)	///
				lines(oneline)	///
				tw(5)			///
				showcoleq(c)	///
				linesize(120)	///
				underscore		///
				tit(System residual sum of squares based on `2': `yrmin' to `yrmax')
mat results=(rss, beta, const, tau)
di _newline "Find tau that minimizes the rss of system"
mata: results=st_matrix("results")
mata: findmin=colmin(results[1..`4',3])
mata: subres=select(results, results[.,3]:==findmin)
mata: st_matrix("subres",subres)
}
matlist subres, format(%10.4gc)	///
				lines(oneline)	///
				tw(5)			///
				showcoleq(c)	///
				linesize(120)	///
				underscore		///
				tit(Tau associated with minimum residual sum of squares based on `2': `yrmin' to `yrmax')

global tau_`2'_`1'_`6'`8'=subres[1,8]

di _newline(2) "Sample-period: `1', productivity measure: `2', stepsize: `5', upper cutoff: `7', `8'"
di "Store optimal value in global: " ${tau_`2'_`1'_`6'`8'}

end

foreach sub in low high { // low

	gridsearch 1 VA 2 30 0.05 all 5 "`sub'"
	gridsearch 2 VA 2 30 0.05 all 5 "`sub'"

}




/*----------- Normalise FEs and prepare group variables -------------*/

cap program drop decomp
program define decomp

use ${data}/AKM_select_`1' , clear
qui sum year
local yrmin=r(min)
local yrmax=r(max)

* Import AKM effects
merge m:1 betnr using ${data}/AKM_`6'unions, keep(1 3) keepus(psi`1'0 psi`1'1)

* Restrict to dual-connected set
keep if (psi`1'0!=. & psi`1'1!=.)

* Restrict sample
cap drop sic2
gen sic2=int(w93_3/10)

if "`6'"=="low" keep if inlist(sic2,${`6'})
if "`6'"=="high" drop if inlist(sic2,${`6'})

forval g=0/1 {

	di _newline(1)
	di "Normalisation: Estimated optimal cutoff value"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if VA<=${tau_VA_`1'_`2'`6'}	
	scalar norm=r(mean)
	scalar N=r(N)
	di "`: label (fem)`g''"
	di "Mean firm effect for zero surplus firms (VA/L)                   : " r(mean)
	qui count if VA!=.	
	di "Share of person-years below threshold with non-missing VA/L      : " N/r(N)
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nVA=psi`1'`g'-norm	
}
	
* Education groups (3) for Table 
	gen educ3=1 if educ<=1
	replace educ3=2 if educ==2
	replace educ3=3 if educ==3 | educ==4 
	ta educ educ3

	
	forval g=0/1{
		di "Distribution of mean (`: label (fem)`g'') firm effects (make bar chart):"
		table ind if fem==`g', c(mean psi`1'`g' freq)
	}

	di _newline "For overall decomposition: period `1' `2'"
	di 			"============================================"
	gen pooled=1

if "`3'"=="REVq"{
	di "`3'"
	replace fe_`1'0_n`3'=. if VA>`5' & VA!=.
	replace fe_`1'1_n`3'=. if VA>`5' & VA!=.
}

else if ("`3'"=="VA" | "`3'"=="VAq") {
	di "`3'"
	replace fe_`1'0_n`3'=. if VA>`5' & VA!=.
	replace fe_`1'1_n`3'=. if VA>`5' & VA!=.
}

qui {
	ren ln_impwage lw
	qui sum year
	local yrmin=r(min)
	local yrmax=r(max)
	fastxtile tert_m=fe_`1'0_n`3', nq(3)
	fastxtile tert_f=fe_`1'1_n`3', nq(3)
	* skill groups based on wage distribution
	fastxtile tert_w_m=lw if fem==0, nq(3)
	fastxtile tert_w_f=lw if fem==1, nq(3)
	gen tert_w=tert_w_m if fem==0
	replace tert_w=tert_w_f if fem==1
	drop tert_w_f tert_w_m
	tempvar countall countfirms countworkers
	gen countall=1
	bys betnr `4' fem: gen countfirms=_n==1
	bys persnr `4': gen countworkers=_n==1
	collapse (mean) lw fe_`1'0_n`3' fe_`1'1_n`3' (sum) persyrs=countall firms=countfirms workers=countworkers, by(fem `4')
	sort `4' fem
	bys `4' (fem) : gen lwgap=lw[1]-lw[2]
	bys `4' (fem) : gen feM_males=fe_`1'0_n`3'[1]
	bys `4' (fem) : gen feM_females=fe_`1'0_n`3'[2]
	bys `4' (fem) : gen feF_males=fe_`1'1_n`3'[1]
	bys `4' (fem) : gen feF_females=fe_`1'1_n`3'[2]
	bys `4' (fem) : gen M_persyrs=persyrs[1]
	bys `4' (fem) : gen F_persyrs=persyrs[2]
	bys `4' (fem) : gen M_workers=workers[1]
	bys `4' (fem) : gen F_workers=workers[2]
	bys `4' (fem) : gen M_firms=firms[1]
	bys `4' (fem) : gen F_firms=firms[2]

	gen feffsgap = feM_males-feF_females
	gen sortm=feM_males-feM_females
	gen sortf=feF_males-feF_females
	gen bargm=feM_males-feF_males
	gen bargf=feM_females-feF_females

	bys `4' (fem) : keep if _n==1
	mkmat lwgap feM_males feF_females feffsgap sortm sortf bargm bargf *_persyrs *_workers *_firms, matrix(decomp)
}
matlist decomp,		format(%10.4gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Decomposition based on `3' over `4' (last 6 cols show # of male(M)/female(F) person-years, workers, and firms): `yrmin' to `yrmax')
end


* Default specification for decomposition

/*
global ind   			"8"
global tau_VA_1_all		"3.2"
global tau_VA_2_all		"3.1"
global tau_VAq_1		"6"
global tau_VAq_2		"6"
global tau_REVq_1		"6"
global tau_REVq_2		"6"
*/
*prepdecomp 1 all
*prepdecomp 2 all

foreach sub in low high { // low

	foreach j in 1 2 {					// iterates over period 1 and 2
	
		decomp `j' all VA pooled 10 "`sub'"
		decomp `j' all VA educ3 10 "`sub'"
		decomp `j' all VA tert_w 10 "`sub'"
		
		*decomp `j' all VA pooled 5 "`sub'"
		*decomp `j' all VA educ3 5 "`sub'"
		*decomp `j' all VA tert_w 5 "`sub'"
	}
}

cap erase ${data}/AKM_highunions.dta
cap erase ${data}/AKM_lowunions.dta




__MACOSX/dofile/._20_akms_lowhigh.do


dofile/13_gridsearch.do
clear all
cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/13_gridsearch.log, replace
adopath ++${prog}
set seed 1000


* This program performs a grid-search for the optimal normalisation of firm effects;
* The loop iterates over discrete values and estimates a SUR model using the implied
* parameters. Summary statistics are displayed in tables. Estimations are 
* performed at the firm-level (1 obs = 1 firm) and weighted by total observed # of
* person-years



* 2SLS regression of female firm effects on male firm effects instrumented using mean log value added

forval j=1/2 {

	use ${data}/worker_dual_`j'_all, clear
	keep if VA!=.
	su VA
	
	di _newline "person-year level"
	ivregress 2sls psi`j'1 (psi`j'0=VA), ro cluster(idnum)
	di _newline "person-year level, VA<=5"
	ivregress 2sls psi`j'1 (psi`j'0=VA) if VA<=5, ro cluster(idnum)
	
	collapse (firstnm) VA psi`j'1 psi`j'0 (count) npy=persnr, by(idnum) fast
	
	di _newline "firm level, unweighted"
	ivregress 2sls psi`j'1 (psi`j'0=VA), ro
	di _newline "firm level, unweighted, VA<=5"
	ivregress 2sls psi`j'1 (psi`j'0=VA) if VA<=5, ro
	di _newline "firm level, npy-weighted"
	ivregress 2sls psi`j'1 (psi`j'0=VA) [aw=npy], ro
	di _newline "firm level, npy-weighted, VA<=5"
	ivregress 2sls psi`j'1 (psi`j'0=VA) [aw=npy] if VA<=5, ro
	
}




/*-------------------- FIT SUR MODELS FOR DIFFERENT CUTOFFS (GRIDSEARCH) ---------------------*/

cap program drop gridsearch
program define gridsearch

clear matrix
* Empty container for parammeter estimates
mat rss=J(`4',3,.)
mat const=J(`4',2,.)
mat beta=J(`4',2,.)
mat tau=J(`4',1,.)

* Load...
use ${data}/worker_dual_`1'_`6' , clear
qui sum year
local yrmin=r(min)
local yrmax=r(max)

* Import union status from LIAB firm data
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(tarif hrf_quer) nogen
gen union=(tarif==1|tarif==2)

* Skill groups based on wage distribution
fastxtile tert_w_m=ln_impwage if fem==0, nq(3)
fastxtile tert_w_f=ln_impwage if fem==1, nq(3)
gen tert_w=tert_w_m if fem==0
replace tert_w=tert_w_f if fem==1
* Skill groups based on person-effect
fastxtile tert_pe_m=theta`1' if fem==0, nq(3)
fastxtile tert_pe_f=theta`1' if fem==1, nq(3)
gen tert_pe=tert_pe_m if fem==0
replace tert_pe=tert_pe_f if fem==1
drop tert_w_f tert_w_m tert_pe_m tert_pe_f

* Some summary statistics on wages per wage tercile
ta tert_w, mis
table tert_w if fem==0, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)
table tert_w if fem==1, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)

* Restrict sample
keep `8'

di _newline "Collapse data to firm-level"
gen countall=1

collapse (mean) psi`1'0 psi`1'1 `2' (sum) persyrs=countall, by(betnr)
qui count
di "# of establishments                     : " r(N)
qui count if `2'!=.
di "# of establishments w/non-missing `2'   : " r(N)
qui sum persyrs [aw=persyrs]
di "# of person-years in dual-connected set : " r(sum_w)
qui sum persyrs [aw=persyrs] if `2'!=.
di "# of person-years w/ non-missing `2'    : " r(sum_w)
di "Drop firms w/ missing `2' in all periods."
drop if `2'==.

drop if `2'>`7'

di _newline "Start iterating over cutoff vals (# of cutpoints: `4'):"
forval cutpoint =1/`4' {
	local cut=`3'+`5'*(`cutpoint'-1)
	di "Cutoff # `cutpoint' --> Threshold = `cut'"
	qui {
	di _newline "Define net surplus based on `2'"
	gen NS=max(0, `2'-`cut') if `2'!=.

	di _newline "Fit SUR, weighted by total persyrs per firm"
	sureg (psi`1'0 NS) (psi`1'1 NS) [aw=persyrs]
	mat b=e(b)
	mat beta[`cutpoint',1]=b[1,1]
	mat beta[`cutpoint',2]=b[1,3]
	mat const[`cutpoint',1]=b[1,2]
	mat const[`cutpoint',2]=b[1,4]
	mat rss[`cutpoint',1]=e(rss_1)
	mat rss[`cutpoint',2]=e(rss_2)
	mat rss[`cutpoint',3]=e(rss_1)+e(rss_2)
	mat tau[`cutpoint',1]=`cut'
	cap drop NS
	}
	}
	mat results=(rss, beta, const, tau)
	di _newline "Find tau that minimizes the rss of system"
	mata: results=st_matrix("results")
	mata: findmin=colmin(results[1..`4',3])
	mata: subres=select(results, results[.,3]:==findmin)
	mata: st_matrix("subres",subres)
* Display regression output: 
* cols 1-3: residual sum of squares for men, women, and men+women
* cols 4&5: estimated betas for men and women
* cols 6&7: estimated constants for men and women
* col 8: estimated tau
matlist subres, format(%10.4gc)	///
				lines(oneline)	///
				tw(5)			///
				showcoleq(c)	///
				linesize(120)	///
				underscore		///
				tit(Tau associated with minimum residual sum of squares based on `2': `yrmin' to `yrmax')
global tau_`2'_`1'_`6'=subres[1,8]
di _newline(2) "Sample-period: `1', productivity measure: `2', stepsize: `5', upper cutoff: `7', `8'"

if "`8'"=="if fem!=." di "Store optimal value for baseline decompositions: " ${tau_`2'_`1'_`6'}

end


* For full sample (set threshold arbitrarily high)

/*
gridsearch 1 VA 2 30 0.05 all 10 "if fem!=." 		/*men: pi0 = 0.2648, pi1 = 0.08039 | women: pi0 = 0.2761, pi1 = 0.0835; c=3.05*/
gridsearch 2 VA 2 30 0.05 all 10 "if fem!=."		/*men: pi0 = 1.696, pi1 = 0.1087| women: pi0 = 0.08621, pi1 = 0.1162; c=2.65*/

gridsearch 1 VA 2 30 0.05 all 10 "if educ<=1"		/*men: pi0 = 0.2525, pi1 = 0.07843 | women: pi0 = 0.257, pi1 = 0.09008; c=2.9*/
gridsearch 2 VA 2 30 0.05 all 10 "if educ<=1"		/*men: pi0 = 1.584, pi1 = 0.127 | women: pi0 =-0.04661, pi1 = 0.1432; c=2.1*/

gridsearch 1 VA 2 30 0.05 all 10 "if educ==2"		/*men: pi0 = 0.2676, pi1 = 0.07766 | women: pi0 = 0.2778, pi1 = 0.07907; c=3.05*/
gridsearch 2 VA 2 30 0.05 all 10 "if educ==2"		/*men: pi0 = 1.706, pi1 = 0.1042| women: pi0 = 0.09997, pi1 = 0.1078; c=2.65*/

gridsearch 1 VA 2 30 0.05 all 10 "if educ>2 & educ<."		/*men: pi0 = 0.275, pi1 = 0.09112| women: pi0 = 0.3025, pi1 = 0.08741; c=3.25*/
gridsearch 2 VA 2 30 0.05 all 10 "if educ>2 & educ<."		/*men: pi0 = 1.718, pi1 = 0.09872| women: pi0 = 0.1105, pi1 = 0.1091; c=2.65*/

gridsearch 1 VA 2 30 0.05 all 10 "if tert_w==1"		/*men: pi0 = , pi1 = 0.103 | women: pi0 = , pi1 = 0.102; c= 3.10*/
gridsearch 2 VA 2 30 0.05 all 10 "if tert_w==1"		/*men: pi0 = , pi1 = 0.148 | women: pi0 = , pi1 = 0.154; c= 3.05*/

gridsearch 1 VA 2 30 0.05 all 10 "if tert_w==2"		/*men: pi0 = , pi1 = 0.063 | women: pi0 = 0.057, pi1 = ; c= 3.25*/
gridsearch 2 VA 2 30 0.05 all 10 "if tert_w==2"		/*men: pi0 = , pi1 = 0.081 | women: pi0 = , pi1 = 0.074; c= 2.65*/

gridsearch 1 VA 2 30 0.05 all 10 "if tert_w==3"		/*men: pi0 = , pi1 = 0.074 | women: pi0 = 0.065, pi1 = ; c= 3.45*/
gridsearch 2 VA 2 30 0.05 all 10 "if tert_w==3"		/*men: pi0 = , pi1 = 0.088 | women: pi0 = , pi1 = 0.086; c= 3.45*/

*gridsearch 1 VA 2 30 0.05 all 10 "if tert_pe==3"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */
*gridsearch 2 VA 2 30 0.05 all 10 "if tert_pe==3"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */

*gridsearch 1 VA 2 30 0.05 all 10 "if tert_pe==1"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */
*gridsearch 2 VA 2 30 0.05 all 10 "if tert_pe==1"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */

*gridsearch 1 VA 2 30 0.05 all 10 "if tert_pe==2"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */
*gridsearch 2 VA 2 30 0.05 all 10 "if tert_pe==2"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */

gridsearch 1 VA 2 30 0.05 all 10 "if tarif==1"		/*men: pi0 = 0.2918, pi1 = 0.07312 | women: pi0 = 0.3023, pi1 = 0.07812; c=3.1*/
gridsearch 2 VA 2 30 0.05 all 10 "if tarif==1"		/*men: pi0 = 1.709, pi1 = 0.1043 | women: pi0 = 0.09962, pi1 = 0.1116; c=2.5*/

gridsearch 1 VA 2 30 0.05 all 10 "if tarif==2"		/*men: pi0 = 0.1793, pi1 = 0.07892| women: pi0 = 0.2027, pi1 = 0.07944; c=2.1*/
gridsearch 2 VA 2 30 0.05 all 10 "if tarif==2"		/*men: pi0 = 1.705, pi1 = 0.09896| women: pi0 = 0.09993, pi1 = 0.1087; c=2.55*/

gridsearch 1 VA 2 30 0.05 all 10 "if tarif==3"		/*men: pi0 = 0.1673, pi1 = 0.1354| women: pi0 = 0.1639, pi1 = 0.1337; c=3.3*/
gridsearch 2 VA 2 30 0.05 all 10 "if tarif==3"		/*men: pi0 = 1.652, pi1 = 0.112| women: pi0 = 0.02912, pi1 = 0.1234; c=3.1*/

gridsearch 1 VA 2 30 0.05 all 10 "if union==1 & tarif<4"	/*men: pi0 = 0.2845, pi1 = 0.07378| women: pi0 = 0.2963, pi1 = 0.07824; c=3.05*/
gridsearch 2 VA 2 30 0.05 all 10 "if union==1 & tarif<4"	/*men: pi0 = 1.711, pi1 = 0.1045| women: pi0 = 0.1035, pi1 = 0.1118; c=2.55*/

gridsearch 1 VA 2 30 0.05 all 10 "if union==0 & tarif<4"	/*men: pi0 = 0.1673, pi1 = 0.1354| women: pi0 = 0.1639, pi1 = 0.1337; c=3.30*/
gridsearch 2 VA 2 30 0.05 all 10 "if union==0 & tarif<4"	/*men: pi0 = 1.652, pi1 = 0.112| women: pi0 = 0.02912, pi1 = 0.1234; c=3.10*/
*/

* for subsample with VA<=5

gridsearch 1 VA 2 40 0.05 all 5 "if fem!=."		/*men: pi0 = 0.2599, pi1 = 0.09989 | women: pi0 = 0.2763, pi1 = 0.09712; c=3.20*/
gridsearch 2 VA 2 40 0.05 all 5 "if fem!=."		/*men: pi0 = 1.709, pi1 = 0.1448 | women: pi0 = 0.1088, pi1 = 0.1449; c=3.10*/

gridsearch 1 VA 2 40 0.05 all 5 "if educ<=1"		/*men: pi0 = 0.2409, pi1 = 0.103 | women: pi0 =0.2517, pi1 = 0.1094; c=3.05*/
gridsearch 2 VA 2 40 0.05 all 5 "if educ<=1"	/*men: pi0 =1.603, pi1 = 0.154 | women: pi0 = -.02062, pi1 =0.1706 ; c=2.55*/

gridsearch 1 VA 2 40 0.05 all 5 "if educ==2"	/*men: pi0 = 0.2681, pi1 = 0.09545 | women: pi0 = 0.2827, pi1 = 0.09144; c=3.25*/
gridsearch 2 VA 2 40 0.05 all 5 "if educ==2"	/*men: pi0 = 1.721, pi1 = 0.1427 | women: pi0 = 0.1244, pi1 = 0.1373; c=3.15*/

gridsearch 1 VA 2 40 0.05 all 5 "if educ>2 & educ<."	/*men: pi0 = 0.2568, pi1 = 0.1182 | women: pi0 = 0.2933, pi1 = 0.1034; c=3.30*/
gridsearch 2 VA 2 40 0.05 all 5 "if educ>2 & educ<."	/*men: pi0 = 1.747, pi1 = 0.1362 | women: pi0 = 0.1535, pi1 = 0.1381; c=3.30*/

gridsearch 1 VA 2 40 0.05 all 5 "if tert_w==1"		/*men: pi0 = 0.207, pi1 = 0.1031 | women: pi0 = 0.2186, pi1 = 0.1019; c= 3.1*/
gridsearch 2 VA 2 40 0.05 all 5 "if tert_w==1"		/*men: pi0 = 1.635, pi1 = 0.1481 | women: pi0 = 0.0276, pi1 =0.1535 ; c= 3.05*/

gridsearch 1 VA 2 40 0.05 all 5 "if tert_w==2"		/*men: pi0 = 0.3242, pi1 = 0.0633 | women: pi0 = 0.3456, pi1 = 0.05723; c= 3.25*/
gridsearch 2 VA 2 40 0.05 all 5 "if tert_w==2"		/*men: pi0 = 1.784, pi1 = 0.08105 | women: pi0 = 0.1975, pi1 = 0.07379; c= 2.65*/

gridsearch 1 VA 2 40 0.05 all 5 "if tert_w==3"		/*men: pi0 = 0.3375, pi1 = 0.07413 | women: pi0 = 0.3616, pi1 = 0.06541; c= 3.45*/
gridsearch 2 VA 2 40 0.05 all 5 "if tert_w==3"		/*men: pi0 = 1.859, pi1 = 0.08801 | women: pi0 = 0.2648, pi1 = 0.08551; c= 3.45*/

gridsearch 1 VA 2 40 0.05 all 5 "if tarif==1"		/*men: pi0 = , pi1 =  | women: pi0 = , pi1 = ; c= */
gridsearch 2 VA 2 40 0.05 all 5 "if tarif==1"		/*men: pi0 = 1.688, pi1 = 0.131| women: pi0 = 0.09157, pi1 = 0.1295; c=2.65*/

gridsearch 1 VA 2 40 0.05 all 5 "if tarif==2"		/*men: pi0 = 0.1603, pi1 = 0.1057| women: pi0 = 0.1948, pi1 = 0.09922; c=2.4*/
gridsearch 2 VA 2 40 0.05 all 5 "if tarif==2"		/*men: pi0 = 1.657, pi1 = 0.137| women: pi0 = 0.0502, pi1 = 0.1488; c=2.6*/

gridsearch 1 VA 2 40 0.05 all 5 "if tarif==3"		/*men: pi0 = 0.1591, pi1 = 0.16| women: pi0 = 0.1567, pi1 = 0.1569; c=3.35*/
gridsearch 2 VA 2 40 0.05 all 5 "if tarif==3"		/*men: pi0 = 1.655, pi1 = 0.1371| women: pi0 = 0.03357, pi1 = 0.1484; c=3.3*/

gridsearch 1 VA 2 40 0.05 all 5 "if union==1 & tarif<4"	/*men: pi0 = 0.271, pi1 = 0.09129 | women: pi0 = 0.287, pi1 = 0.09147; c=3.10*/
gridsearch 2 VA 2 40 0.05 all 5 "if union==1 & tarif<4"	/*men: pi0 = 1.684, pi1 = 0.1322 | women: pi0 = 0.08659, pi1 = 0.1322; c=2.65*/

gridsearch 1 VA 2 40 0.05 all 5 "if union==0 & tarif<4"	/*men: pi0 = 0.1591, pi1 = 0.16 | women: pi0 = 0.1567, pi1 = 0.1569; c=3.35*/
gridsearch 2 VA 2 40 0.05 all 5 "if union==0 & tarif<4"	/*men: pi0 = 1.655, pi1 = 0.1371 | women: pi0 = 0.03357, pi1 = 0.1484; c=3.30*/






__MACOSX/dofile/._13_gridsearch.do


dofile/12_binning_fe.do
clear all
cap log close
set linesize 120
set more off, perm
log using ${log}/12_binning_fe.log, replace
adopath ++${prog}
set seed 1000


* This program computes mean firm-effects binned by measures of firm-productivity.
* It produces several tables with 100 bins (pct) of firm surplus and corresponding
* values of mean fixed effects. Sample contains only firm with firm-surplus in
* the dual-connected set.

di _newline "Data for binned firm effects"
cap program drop binningsurplus
program define binningsurplus

use ${data}/worker_dual_`1'_`4', clear

qui sum year
local yrmin=r(min)
local yrmax=r(max)

* Import union status from LIAB firm data
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(tarif hrf_quer) nogen
gen union=(tarif==1|tarif==2)
ta tarif union, mis

* Skill groups based on wage distribution
fastxtile tert_w_m=ln_impwage if fem==0, nq(3)
fastxtile tert_w_f=ln_impwage if fem==1, nq(3)
fastxtile tert_w_p=ln_impwage, nq(3)

gen tert_w=tert_w_m if fem==0
replace tert_w=tert_w_f if fem==1

* Skill groups based on person-effect (only testing)
fastxtile tert_pe_m=theta`1' if fem==0, nq(3)
fastxtile tert_pe_f=theta`1' if fem==1, nq(3)
gen tert_pe=tert_pe_m if fem==0
replace tert_pe=tert_pe_f if fem==1
drop tert_w_f tert_w_m tert_pe_m tert_pe_f

* Some summary statistics to check plausibility of wage grouping
table tert_w if fem==0, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)
table tert_w if fem==1, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)
table tert_w_p if fem==0, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)
table tert_w_p if fem==1, c(min ln_impwage mean ln_impwage max ln_impwage freq) format(%9.4gc)

* Restrict sample to subgroup
keep if `5'

* Generate bins
di _newline "`3' bins of `2'"
fastxtile `2'q=`2' if `2'!=., nq(`3')

tempvar countall countfirms countworkers
gen `countall'=1
bys betnr `2'q year: gen `countfirms'=_n==1
bys persnr `2'q: gen `countworkers'=_n==1
gen theta_m=theta`1' if fem==0
gen theta_f=theta`1' if fem==1

if "`5'"=="fem!=."{
	gen exc`2'=max(0,`2'-${tau_`2'_`1'_all}) if `2'!=.
	di _newline(2)  "MALE RENT-SHARING"
	reg psi`1'0 exc`2', cluster(idnum)
	di _newline(2)  "FEMALE RENT-SHARING"
	reg psi`1'1 exc`2', cluster(idnum)
	ivregress 2sls psi`1'1 (psi`1'0=exc`2'), cluster(idnum)
	ivregress 2sls psi`1'1 (psi`1'0=`2'), cluster(idnum)
}	

di "Averaging firm-effects w/n bins of `1', build output table"
preserve
	collapse 	(mean) psi`1'1 psi`1'0 `2' theta_m theta_f fem 	///
				(sum) persyrs=`countall' firmyrs=`countfirms' workers=`countworkers'	///
				(min) min`2'=`2' (max) max`2'=`2', by(`2'q) fast
	mkmat `2'q `2' psi`1'0 psi`1'1 theta_m theta_f fem persyrs firmyrs workers, matrix(bin`2')
restore
/*
preserve
	collapse 	(mean) psi`1'1 psi`1'0 `2' theta_m theta_f fem 	///
				(sum) persyrs=`countall' firms=`countfirms' workers=`countworkers'	///
				(min) min`2'=`2' (max) max`2'=`2' [aw=hrf_quer], by(`2'q) fast
	mkmat `2'q `2' psi`1'0 psi`1'1 theta_m theta_f fem persyrs workers firms, matrix(bin`2'we)
restore
*/
di _newline "Display output, last 3 cols contain # of person-years, # of firm-years (firms per year), # of workers"
di "Note that workers move between firms which may belong to different bins."
di "Sample: `5'"
matlist bin`2', 	format(%9.5gc)	///
						lines(oneline)	///
						tw(5)			///
						showcoleq(c)	///
						linesize(120)	///
						underscore		///
						tit(`3' bins of `2'; `4' : `yrmin' to `yrmax')
/*
matlist bin`2'we, 	format(%9.4gc)	///
						lines(oneline)	///
						tw(5)			///
						showcoleq(c)	///
						linesize(120)	///
						underscore		///
						tit(`3' bins of `2'; `4' : `yrmin' to `yrmax')
*/
end

global nbins=50
global tau_VA_2_all "3.25"
global tau_VA_2_all "3.10"


binningsurplus 1 VA 100 "all" "fem!=."
binningsurplus 2 VA 100 "all" "fem!=."

binningsurplus 1 VA 50 "all" "fem!=."
binningsurplus 2 VA 50 "all" "fem!=."

*binningsurplus 1 VA 50 "all" "educ<=1"
*binningsurplus 2 VA 50 "all" "educ<=1"

*binningsurplus 1 VA 50 "all" "educ==2"
*binningsurplus 2 VA 50 "all" "educ==2"

*binningsurplus 1 VA 50 "all" "educ>2 & educ<."
*binningsurplus 2 VA 50 "all" "educ>2 & educ<."

*binningsurplus 1 VA 50 "all" "tert_w==1"
*binningsurplus 2 VA 50 "all" "tert_w==1"

*binningsurplus 1 VA 50 "all" "tert_w==2"
*binningsurplus 2 VA 50 "all" "tert_w==2"

*binningsurplus 1 VA 50 "all" "tert_w==3"
*binningsurplus 2 VA 50 "all" "tert_w==3"

*binningsurplus 1 VA 50 "all" "tert_w_p==1"
*binningsurplus 2 VA 50 "all" "tert_w_p==1"

*binningsurplus 1 VA 50 "all" "tert_w_p==2"
*binningsurplus 2 VA 50 "all" "tert_w_p==2"

*binningsurplus 1 VA 50 "all" "tert_w_p==3"
*binningsurplus 2 VA 50 "all" "tert_w_p==3"

*binningsurplus 1 VA $nbins "all" "tert_pe==1"
*binningsurplus 2 VA $nbins "all" "tert_pe==1"

*binningsurplus 1 VA $nbins "all" "tert_pe==2"
*binningsurplus 2 VA $nbins "all" "tert_pe==2"

*binningsurplus 1 VA $nbins "all" "tert_pe==3"
*binningsurplus 2 VA $nbins "all" "tert_pe==3"

*binningsurplus 1 VA 50 "all" "tarif==1"
*binningsurplus 2 VA 50 "all" "tarif==1"

*binningsurplus 1 VA 50 "all" "tarif==2"
*binningsurplus 2 VA 50 "all" "tarif==2"

*binningsurplus 1 VA 50 "all" "tarif==3"
*binningsurplus 2 VA 50 "all" "tarif==3"

*binningsurplus 1 VA 100 "all" "union==1 & tarif<4"
*binningsurplus 2 VA 100 "all" "union==1 & tarif<4"

*binningsurplus 1 VA 100 "all" "union==0 & tarif<4"
*binningsurplus 2 VA 100 "all" "union==0 & tarif<4"



*### Pooled gender-specific AKM-effects ###*
di _newline "Data for binned firm effects"
cap program drop binningsurplus
program define binningsurplus

use ${data}/AKM_select_1 if year<=2000, clear
append using ${data}/AKM_select_2

* merge estimated establishment effects
merge m:1 betnr using ${data}/AKM_fe_allyears_0, keep(1 3) keepus(psi0) nogen		// add psi0
merge m:1 betnr using ${data}/AKM_fe_allyears_1, keep(1 3) keepus(psi1) nogen		// add psi1

* restrict to dual-connected set in pooled sample (all years)
keep if psi0!=.& psi1!=.

qui sum year
local yrmin=r(min)
local yrmax=r(max)

di _newline "`3' bins of `2'"
fastxtile `1'q=`1' if `1'!=., nq(`2')

tempvar countall countfirms countworkers
gen `countall'=1
bys betnr `1'q year: gen `countfirms'=_n==1
bys persnr `1'q: gen `countworkers'=_n==1

di "Averaging firm-effects w/n bins of `1', build output table"
collapse 	(mean) psi1 psi0 `1' fem  	///
			(sum) persyrs=`countall' firmyrs=`countfirms' workers=`countworkers'	///
			(min) min`1'=`1' (max) max`1'=`1', by(`1'q)
mkmat `1'q `1' psi0 psi1 fem persyrs firmyrs workers, matrix(bin`1')
di _newline "Display output, last 3 cols contain # of person-years, # of firms, # of workers"
di "Note that workers move between firms which may belong to different bins."
matlist bin`1', 	format(%9.4gc)	///
						lines(oneline)	///
						tw(5)			///
						showcoleq(c)	///
						linesize(120)	///
						underscore		///
						tit(`2' bins of `1': `yrmin' to `yrmax')

end

*binningsurplus VA 100

cap log close






__MACOSX/dofile/._12_binning_fe.do


dofile/master.do


* Master.do des Projektes fdz1213
* Nutzer: 	Benjamin Bruns

capture cd U:\fdz1213
adopath ++ $prog
set linesize 120


/*---- SECTION: DATA PROCESSING, VARIABLE GENERATION, IMPUTATION ----*/

*do ${prog}/01_extract_iab_ep.do				/* Merge IAB-rawfiles, repeated cross-sections, variables added */
*do ${prog}/02_merge_and_clean_iab_ep.do		/* Construct variables in IAB-BP; clean and impute some firm-level covars; make consistent industryclass */
*do ${prog}/03_prepare_ieb.do				/* Prepare main sample, construct variables, collapse spells, full sample */
*do ${prog}/04_impute_education.do			/* Bildungskorrektur following Fitzenberger et al. (2006), full sample */
*do ${prog}/05_addvars.do					/* Generate variables for imputation, full sample */
*do ${prog}/06_impute_wages.do					/* Allocate upper tail of wages, full sample: gender X age group X education X year = 480 tobits */
*do ${prog}/07_akm_build.do					/* Build estimation samples*/
*do ${prog}/08_estimate_akms.do, nostop		/* Estimate AKMs and match effects models*/
*do ${prog}/09_descriptives.do, nostop		/* Summarise estimation sample*/
*do ${prog}/10_stylised_facts.do, nostop		/* Prepare stylised facts of gender gaps, wage inequality and productivity dispersion*/
*do ${prog}/11_eventstudy.do, nostop			/* Compute baseline event study and extensions for dual-gender moves and quartiles based on firm fixed effects*/
*do ${prog}/12_binning_fe.do, nostop			/* Binning firm effects by mean log value added per worker */
*do ${prog}/13_gridsearch.do, nostop			/* Gridseach algorithm to search for optimal cutoff */
*do ${prog}/14_decompositions.do, nostop		/* Performs baseline decompositions */
*do ${prog}/15_dfl_wagegaps.do, nostop		/* DFL decompositions of gender gap in firm premiums across periods */
*do ${prog}/16_stayermodels.do, nostop			/*Fit stayer models for robustness*/
*do ${prog}/17_rentsharing_models.do, nostop		/*Estimate rent-sharing models ala CCHK */
*do ${prog}/18_unions_rentsharing.do, nostop		/*Analysis of unions and rent-sharing*/
*do ${prog}/19_dfl_unions.do, nostop				/*Estimates of conditional gender gaps and DFL decomposition of AKM firm effect gap*/
*do ${prog}/20_akms_lowhigh.do, nostop				/*Estimate AKMs for low/high union coverage industries (assignment based on Statistisches Jahrbuch 2010*/
*do ${prog}/21_identify_childbirth.do, nostop			/*Identify childbirth spells*/
do ${prog}/22_analyse_childbirth.do, nostop				/*Analyse childbirth effects using event study design*/
*do ${prog}/23_gelbach.do, nostop			/*Gelbach decompositions*/

cap log close
*exit




__MACOSX/dofile/._master.do


dofile/14_decompositions.do
clear all
cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/14_decompositions.log, replace
adopath ++${prog}
set seed 1000

* This programme computes the basic decompositions for various subpopulations.
* The sample contains all workers in the dual-connected set.

/*----------- Normalise FEs and prepare group variables -------------*/

cap program drop decomp
program define decomp

use ${data}/worker_dual_`1'_`2', clear

lab def fem 0 "MALE" 1 "FEMALE", modify
lab val fem fem

fastxtile VAq=VA if VA!=., nq(100)
fastxtile REVq=REV if REV!=., nq(100)

* Outsourcing industries
gen food = inlist(w93_3, 553, 554, 555)
gen cleaning = inlist(w93_3, 747)
gen logistics = inlist(w93_3, 602, 631, 632, 634)
gen security = inlist(w93_3, 746)
gen temp = inlist(w93_3, 745)
gen outsrc = food + cleaning + logistics + security + temp


forval g=0/1 {

	di _newline(1)
	di "Normalisation: Estimated optimal cutoff value"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if VA<=${tau_VA_`1'_`2'}	
	scalar norm=r(mean)
	scalar N=r(N)
	di "`: label (fem)`g''"
	di "Mean firm effect for zero surplus firms (VA/L)                   : " r(mean)
	qui count if VA!=.	
	di "Share of person-years below threshold with non-missing VA/L      : " N/r(N)
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nVA=psi`1'`g'-norm	

	di _newline(1)
	di "Normalisation: Bottom x% of value added per worker"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if VAq<=${tau_VAq_`1'}
	scalar norm=r(mean)
	di "`: label (fem)`g''"
	di "Mean firm effect for zero surplus firms (VAq)                   : " r(mean)
	qui count if VA!=.	
	di "Share of person-years below threshold with non-missing VAq      : " N/r(N)
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nVAq=psi`1'`g'-norm

	di _newline(1)
	di "Normalisation: Bottom x% of revenue per worker"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if REVq<=${tau_REVq_`1'}
	scalar norm=r(mean)
	di "`: label (fem)`g''"
	di "Mean firm effect for zero surplus firms (REVq)                   : " r(mean)
	qui count if REV!=.	
	di "Share of person-years below threshold with non-missing REVq      : " N/r(N)
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nREVq=psi`1'`g'-norm

	di _newline(1)
	di "Normalisation: Hospitality Industry"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if ind==${ind}
	scalar norm=r(mean)
	di "Mean firm effect associated w/ zero-surplus firms in hotelling industry : " r(mean)
	di "Share of person-years in hostpitality industry                          : " r(N)/_N
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nind=psi`1'`g'-norm

	di _newline(1)
	di "Normalisation: Bottom 10% of firm effect distribution"
	di "---------------------------------------------------------"
	qui sum psi`1'`g', det
	scalar norm=r(p10)
	di "Mean firm effect associated w/ zero-surplus firms in hotelling industry : " r(mean)
	di "Share of person-years in hostpitality industry                          : " r(N)/_N
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_n10p=psi`1'`g'-norm

	di _newline(1)
	di "Normalisation: Outsourcing Industry"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if outsrc==1
	scalar norm=r(mean)
	di "Mean firm effect associated w/ zero-surplus firms in outsourcing industry : " r(mean)
	di "Share of person-years in outsourcing industry                          : " r(N)/_N
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_noutsource = psi`1'`g'-norm

	di _newline(1)
	di "Normalisation: only firms from VA-sample"
	di "---------------------------------------------------------"
	qui sum psi`1'`g' if VA<=${tau_VA_`1'_`2'}
	scalar norm=r(mean)
	scalar N=r(N)
	di "Mean firm effect for zero surplus firms (VA/L)                   : " r(mean)
	qui count if VA!=.	
	di "Share of person-years below threshold with non-missing VA/L      : " N/r(N)
	qui count if psi`1'`g'<=norm
	di "Share of person-years with psi`1'`g' < " norm	" : " r(N)/_N
	gen fe_`1'`g'_nVA_nomis=psi`1'`g'-norm if VA!=.			// additionally restrict to non-missing VA
}

qui {

	* Additional grouping variables for decomposition

	* Age groups (14) for Figure
	gen ageg14=int((age+1)/3)-6

	* Age groups (3) for Table
	gen ageg3=.
	replace ageg3 = 1 if age<30
	replace ageg3 = 2 if age>=30 & age<45
	replace ageg3 = 3 if age>=45
	 
	* Education groups (3) for Table 
	gen educ3=1 if educ<=1
	replace educ3=2 if educ==2 | educ==3
	replace educ3=3 if educ==4 

}
	di "Distribution of education groups"
	ta educ educ3

qui{
	* Occupation 2-digit
	gen beruf2=int(beruf/10)
	egen mberuf2=mode(beruf2), by(persnr) maxmode
}

forval g=0/1{
	di "Distribution of mean (`: label (fem)`g'') firm effects (make bar chart):"
	table ind if fem==`g', c(mean psi`1'`g' freq)
}

* Firm size categories
gen fsizegr=1 if fsize<=5
replace fsizegr=2 if fsize>5 & fsize<=10
replace fsizegr=3 if fsize>10 & fsize<=20
replace fsizegr=4 if fsize>20 & fsize<=50
replace fsizegr=5 if fsize>50 & fsize<=100
replace fsizegr=6 if fsize>100 & fsize<=250
replace fsizegr=7 if fsize>250 & fsize<=500
replace fsizegr=8 if fsize>500 & fsize<=750
replace fsizegr=9 if fsize>750 & fsize<=1000
replace fsizegr=10 if fsize>1000
lab def fsizegr 1 "fsize<=5" 2 "fsize>5 & fsize<=10" 3 "fsize>10 & fsize<=20" 4 "fsize>20 & fsize<=50" 5 "fsize>50 & fsize<=100" 6 "fsize>100 & fsize<=250" ///
			7 "fsize>250 & fsize<=500" 8 "fsize>500 & fsize<=750" 9 "fsize>750 & fsize<=1000" 10 "fsize>1000"
lab val fsizegr fsizegr

table birthcohort, c(mean fsize freq) format(%9.4gc)


di _newline "For overall decomposition: period `1' `2'"
di 			"============================================"
gen pooled=1

* Define manufacturing industries
gen manuf=.
MANUFACTURING, newvar(manuf) oldvar(w93_3)
tab manuf fem, mis

if "`3'"=="REVq"{
	di "`3'"
	replace fe_`1'0_n`3'=. if VA>`5' & VA!=.
	replace fe_`1'1_n`3'=. if VA>`5' & VA!=.
}

else if ("`3'"=="VA" | "`3'"=="VAq") {
	di "`3'"
	replace fe_`1'0_n`3'=. if VA>`5' & VA!=.
	replace fe_`1'1_n`3'=. if VA>`5' & VA!=.
}

qui {
	ren ln_impwage lw
	qui sum year
	local yrmin=r(min)
	local yrmax=r(max)
	fastxtile tert_m=fe_`1'0_n`3', nq(3)
	fastxtile tert_f=fe_`1'1_n`3', nq(3)
	* skill groups based on wage distribution
	fastxtile tert_w_m=lw if fem==0, nq(3)
	fastxtile tert_w_f=lw if fem==1, nq(3)
	gen tert_w=tert_w_m if fem==0
	replace tert_w=tert_w_f if fem==1
	* skill groups based on person-effect
	fastxtile tert_pe_m=theta`1' if fem==0, nq(3)
	fastxtile tert_pe_f=theta`1' if fem==1, nq(3)
	gen tert_pe=tert_pe_m if fem==0
	replace tert_pe=tert_pe_f if fem==1
	drop tert_w_m tert_w_f tert_pe_m tert_pe_f
	tempvar countall countfirms countworkers
	gen countall=1
	bys betnr `4' fem: gen countfirms=_n==1
	bys persnr `4': gen countworkers=_n==1
	* Collapse data to group-gender cells
	collapse (mean) lw fe_`1'0_n`3' fe_`1'1_n`3' (sum) persyrs=countall firms=countfirms workers=countworkers, by(fem `4')
	sort `4' fem
	bys `4' (fem) : gen lwgap=lw[1]-lw[2]
	bys `4' (fem) : gen feM_males=fe_`1'0_n`3'[1]
	bys `4' (fem) : gen feM_females=fe_`1'0_n`3'[2]
	bys `4' (fem) : gen feF_males=fe_`1'1_n`3'[1]
	bys `4' (fem) : gen feF_females=fe_`1'1_n`3'[2]
	bys `4' (fem) : gen M_persyrs=persyrs[1]
	bys `4' (fem) : gen F_persyrs=persyrs[2]
	bys `4' (fem) : gen M_workers=workers[1]
	bys `4' (fem) : gen F_workers=workers[2]
	bys `4' (fem) : gen M_firms=firms[1]
	bys `4' (fem) : gen F_firms=firms[2]

	gen feffsgap = feM_males-feF_females
	gen sortm=feM_males-feM_females
	gen sortf=feF_males-feF_females
	gen bargm=feM_males-feF_males
	gen bargf=feM_females-feF_females

	bys `4' (fem) : keep if _n==1
	mkmat lwgap feM_males feF_females feffsgap sortm sortf bargm bargf *_persyrs *_workers *_firms, matrix(decomp)
}
* Display output: last three col's contain # of person-years, worker-years, and firms associated with each row.
matlist decomp,		format(%10.4gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Decomposition based on `3' over `4', VA-trim: `5' (last 6 cols show # of male(M)/female(F) person-years, workers, and firms): `yrmin' to `yrmax')
end


* Default specification for decomposition

global ind   			"8"
global tau_VA_1_all		"3.25"
global tau_VA_2_all		"3.10"
global tau_VAq_1		"6"
global tau_VAq_2		"6"
global tau_REVq_1		"6"
global tau_REVq_2		"6"

*prepdecomp 1 all
*prepdecomp 2 all


* Loop to run programme for different groups and for different threshold values.

foreach j in 1 2 {					// iterates over period 1 and 2

	decomp `j' all VA pooled 10
	decomp `j' all VA educ3 10
	decomp `j' all VA ageg3 10
	decomp `j' all VA tert_m 10		// by tertile of male firm-effects > robustness to see if bargaining is positive in higher ranges of firm-surplus
	decomp `j' all VA tert_f 10		// by tertile of female firm-effects > robustness to see if bargaining is positive in higher ranges of firm-surplus
	decomp `j' all VA tert_w 10		// by tertile of wage distribution
	decomp `j' all VA tert_pe 10
	decomp `j' all VA manuf 10
	decomp `j' all VA ageg14 10
	*decomp `j' all VA "educ3 ageg14" 10
	decomp `j' all VA ind 10
	decomp `j' all VA moccup 10
	*decomp `j' all VA w93_3 10
	*decomp `j' all VA mberuf2 10
	decomp `j' all VA fsizegr 10
	decomp `j' all VA birthcohort 10
}



foreach j in 1 2 {					// iterates over period 1 and 2

	*decomp `j' all VA pooled 5
	*decomp `j' all VA educ3 5
	*decomp `j' all VA ageg3 5
	*decomp `j' all VA tert_m 5		// by tertile of male firm-effects > robustness to see if bargaining is positive in higher ranges of firm-surplus
	*decomp `j' all VA tert_f 5		// by tertile of female firm-effects > robustness to see if bargaining is positive in higher ranges of firm-surplus
	*decomp `j' all VA tert_w 5		// by tertile of wage distribution
	*decomp `j' all VA manuf 5
	*decomp `j' all VA ageg14 5
	*decomp `j' all VA "educ3 ageg14" 5
	*decomp `j' all VA ind 5
	*decomp `j' all VA moccup 5
	*decomp `j' all VA w93_3 5
	*decomp `j' all VA mberuf2 5
	*decomp `j' all VA fsizegr 5
	*decomp `j' all VA birthcohort 5
}

foreach j in 1 2 {
	decomp `j' all REVq pooled 10
	decomp `j' all ind pooled
	decomp `j' all outsource pooled
}

foreach j in 1 2 {
	*decomp `j' all outsource educ3
	*decomp `j' all outsource ageg3
}




/*----------- Adjusted gender gaps by industry -------------*/
/*
cap program drop adjgap
program define adjgap
use ${data}/tmpdecomp`1'`3', clear
di as res "Build experience variable for regression..."
gen exper=0
replace exper = age - 16 if educ==0 | educ==1
replace exper = age - 19 if educ==2
replace exper = age - 20 if educ==3
replace exper = age - 25 if educ==4
replace exper = 0 if exper < 0
gen exper2 = exper*exper/100
gen exper3 = exper*exper*exper/1000
gen male=1-fem

global X1 "i.educ exper exper2 exper3"
qui levelsof ind, l(industries)
qui reg ln_impwage male $X1 i.year
di "Adjusted GWG (across industries)	: " _b[male]

di _newline "Fitting OLS model for adjusted wages by industry..."
di _newline "Industry                    "	"adj gwg"
foreach j in `industries' {
	qui reg ln_impwage male $X1 i.year if ind==`j'
	di "`j' `: label (ind) `j'' 			: " _b[male]
}
end

adjgap 1 1 all
adjgap 2 1 all
*adjgap 1 5
*adjgap 2 5
*adjgap 1 10
*adjgap 2 10
*/


cap erase ${data}/tmpdecomp1all.dta
cap erase ${data}/tmpdecomp2all.dta

cap log close

*exit








/***************** EVEN FURTHER DECOMPOSITIONS *******************\


* alternatives using different cutoffs for percentiles

foreach q in 6 { //6 10

global tau_VAq_1 		"`q'"
global tau_REVq_1 		"`q'"
global tau_QRq_1 		"`q'"
global tau_VAq_2 		"`q'"
global tau_REVq_2 		"`q'"
global tau_QRq_2 		"`q'"

prepdecomp 1 all
prepdecomp 2 all

foreach j in 1 2 {
*decomp `j' VAq pooled all 10
*decomp `j' VAq educ3 all 10
*decomp `j' VAq ageg3 all 10
*decomp `j' VAq ageg14 all 10
*decomp `j' VAq ind all 10
}
}


decomp 1 VA pooled all 5
decomp 1 VA educ3 all 5
decomp 1 VA ageg3 all 5
decomp 1 VA ageg14 all 5
decomp 1 VA ind all 5
decomp 1 VA moccup all 5

decomp 2 VA pooled all 5
decomp 2 VA educ3 all 5
decomp 2 VA ageg3 all 5
decomp 2 VA ageg14 all 5
decomp 2 VA ind all 5
decomp 2 VA moccup all 5


*/

/*
foreach j in 1 2 {
decomp `j' VA pooled nopadmin
decomp `j' VA educ3 nopadmin
decomp `j' VA ageg3 nopadmin
decomp `j' VA moccup nopadmin
decomp `j' VA ind  nopadmin
}

foreach j in 1 2 {
decomp `j' ind pooled nopadmin
decomp `j' ind educ3 nopadmin
decomp `j' ind ageg3 nopadmin
decomp `j' ind moccup nopadmin
decomp `j' ind ind nopadmin
}
*/

/*
foreach j in 1 2 {
decomp `j' VA pooled 5
*decomp `j' VA educ 5
*decomp `j' VA ageg5 5
decomp `j' VA educ3 5
decomp `j' VA ageg3 5
*decomp `j' VA ageg14 5
decomp `j' VA moccup 5
decomp `j' VA ind 5
}
foreach j in 1 2 {
decomp `j' VA pooled 10
*decomp `j' VA educ 10
*decomp `j' VA ageg5 10
decomp `j' VA educ3 10
decomp `j' VA ageg3 10
*decomp `j' VA ageg14 10
decomp `j' VA moccup 10
decomp `j' VA ind 10
}
*/





__MACOSX/dofile/._14_decompositions.do


dofile/05_addvars.do
* 	Benjamin Bruns (fdz1213)
* 	Generate additional variables/covariates for analysis and imputation of wages.
*	Sample:	Worker-level; no aggregation to firm-level; all variables are constructed w/o conditioning on IAB-BP

clear all
set more off, perm
set linesize 120
cap log close

log using ${log}/05_addvars.log, replace

di c(current_date)
di c(current_time)

* Load IEB-data
use ${data}/ieb_impeduc.dta, clear

* Check if bildk1 has still missings; code as additional category
count if bildk1==. | bildk1<0 | bildk1==.z | bildk1==.n
replace bildk1=0 if bildk1==. | bildk1<0 | bildk1==.z | bildk1==.n

* Distribution of educ groups
tab bildk1, mis nola
tab bildk1, mis

* Generate edgroups consistent with CHK using mputation of Fitzenberger as pre-step
cap drop educ
gen educ=0 if bildk1==0 // missing (around 1 mio)
replace educ=1 if bildk1==1 // no degree (around 4.8 mio), dropouts
replace educ=2 if bildk1==2 // vocational (around 23.5 mio), no high school
replace educ=3 if bildk1==3 | bildk1==4 // high school w/ or w/o vocational (around 2.7 mio)
replace educ=4 if bildk1==5 | bildk1==6 //polytech/university (around 5 mio)

* Generate education dummies (5)
tab educ, mis
forval ed=0/4 {
	gen ed`ed'=educ==`ed'
}

* Construct age groups; use CHK definition, add below 20 and above 60, but in separate 
* categories; include 60 in 2nd-to-last group
cap drop agegroup
gen agec1=age<20
gen agec2=(age>=20 & age<30)
gen agec3=(age>=30 & age<40)
gen agec4=(age>=40 & age<50)
gen agec5=(age>=50 & age<=60)
gen agec6=age>60
gen agegroup=agec1*1+agec2*2+agec3*3+agec4*4+agec5*5+agec6*6

gen fsize=az_ges
gen fsize2=fsize^2

* Dummy for large establishments
gen largefirm = (fsize>10)

* Mean wage of coworkers
egen mlnrwage=mean(lnrwage), by(persnr)
egen mcens=mean(cens), by(persnr)
bys persnr : gen ilnrwage=(mlnrwage*_N-lnrwage)/(_N-1)
bys persnr : gen icens=(mcens*_N-cens)/(_N-1)

* Indicator for single-year job-spells
bys persnr : gen obs1=_N==1
bys betnr : gen obsfirm1=_N==1

* Industry Classifications :
egen sic3=mode(w93_3), by(betnr)
di as res _newline "Main industry categories..."
gen ind=.
replace ind = 1 if sic3<=50
replace ind = 2 if (sic3>=101 & sic3<=103) | (sic3>=111 & sic3<=112) | (sic3==120) | (sic3>=131 & sic3<=132) | (sic3>=141 & sic3<=145)
replace ind = 3 if (sic3>=201 & sic3<=205) | (sic3>=231 & sic3<=233) | (sic3>=251 & sic3<=252)
replace ind = 4 if (sic3>=241 & sic3<=247)
replace ind = 5 if (sic3>=271 & sic3<=275) | (sic3>=281 & sic3<=287) | (sic3>=291 & sic3<=297)
replace ind = 6 if (sic3>=300 & sic3<=316) | (sic3>=321 & sic3<=323) | (sic3>=331 & sic3<=335) | (sic3>=341 & sic3<=343) | (sic3>=351 & sic3<=355)
replace ind = 7 if (sic3>=151 & sic3<=160) | (sic3>=171 & sic3<=177) | (sic3>=181 & sic3<=183) | (sic3>=191 & sic3<=193) | (sic3>=211 & sic3<=212) ///
					| (sic3>=221 & sic3<=223) | (sic3>=261 & sic3<=268) | (sic3>=361 & sic3<=366) | (sic3>=371 & sic3<=372)
replace ind = 8 if (sic3>=551 & sic3<=555)
replace ind = 9 if (sic3>=511 & sic3<=517) | (sic3>=521 & sic3<=527)
replace ind = 10 if (sic3>=501 & sic3<=505)
replace ind = 11 if (sic3>=451 & sic3<=455)
replace ind = 12 if (sic3>=601 & sic3<=603) | (sic3>=611 & sic3<=612) | (sic3>=621 & sic3<=623) | (sic3>=631 & sic3<=634) | (sic3>=641 & sic3<=642)
replace ind = 13 if (sic3>=651 & sic3<=652) | (sic3==660) | (sic3>=671 & sic3<=672) | (sic3>=701 & sic3<=703) | (sic3>=711 & sic3<=714) | (sic3>=721 & sic3<=726) ///
					| (sic3>=731 & sic3<=732) | (sic3>=741 & sic3<=748)
replace ind = 14 if (sic3>=401 & sic3<=403) | (sic3==410) | (sic3==900) | (sic3>=911 & sic3<=913) | (sic3>=921 & sic3<=927) | (sic3==930) | (sic3==950)
replace ind = 15 if (sic3>=801 & sic3<=804) | (sic3>=851 & sic3<=853)
replace ind = 16 if (sic3>=751 & sic3<=753) | (sic3==990)
lab def ind 1 "Agric, hunting, forestry, fishing" 2 "Energy, mining" 3 "Prod of rubber and plastic products" 4 "Chemical industry" ///
			5 "Metal production and processing" 6 "Automotive, production of data processing" 7 "Consumer goods" 8 "Hospitality industry" ///
			9 "Sales (retail/wholesale)" 10 "Maintenance, repair of motore vehicle" 11 "Building industry" 12 "Transport and communication" ///
			13 "Credit and insurance intermediation" 14 "Public and personal services" 15 "Education, social and health care" 16 "Public admin, social security", modify
lab val ind ind
cap drop sic3

* Define tradables
cap drop tradables
gen tradables = (w93_3>=51 & w93_3<=366)	 /*((bran>=2 & bran<=10) | bran>=12 & bran<=18) */
lab var tradables "Tradable industries"
lab def trade 0 "Non-tradable" 1 "Tradable", modify
lab val tradables trade

save ${data}/masterfile.dta, replace

keep year educ agegroup cens lnrwage fem obs1 ilnrwage icens largefirm fsize fsize2 persnr 
save ${data}/export4imputation.dta, replace

di c(current_date)
di c(current_time)

cap log close










__MACOSX/dofile/._05_addvars.do


dofile/07_akm_build.do
clear all
set linesize 255
cap log close
set more off, perm
log using ${log}/07_akm_build.log, replace

/*
	Autor: Benjamin Buns, fdz1213

	Content: Prepare sample for AKM-analysis. Input is the main data set with unit of observation being the person-year.
			 Selection: full-time, age>=20, no missings in education, age, wage, isco, female.
			 Use two overlapping periods: 1993-2001 and 2000-2008.

*/

/****** SETTING ******/
local from1		= 1995
local to1		= 2001
local from2		= 2001
local to2		= 2008

local agemin	= 20
local agemax	= 60

local minwage	= 10

/*
/* Loading the main file and clean up... */
use ${data}/masterfile.dta ,clear
des
foreach v in stib erwstat tage_erw anz_lst tage_job tage_lst2 adate ein_erw ein_bet ein_job lohn8tv estat2_8tv tage_estat2_8tv te_med germnat rwage spellct spell spells spellearn nspell spell2 valid1 ed0 ed1 ed2 ed3 ed4 agec1 agec2 agec3 agec4 agec5 agec6 agegroup largefirm lnrwage mlnrwage mcens ilnrwage icens obs1 obsfirm1 tradables {
cap drop `v'
}
compress
des
save ${data}/masterfile, replace
*/

use persnr idnum betnr days fem age year fsize beruf tage_bet ln_impwage liab educ ausb ind w93_3 bula using ${data}/masterfile,clear

* Merge Anzahl VZ aus BHP; az_ges hat Strukturbruch in 1999, daher ungeeignet für per capita values.
gen jahr=year
merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(az_ges_vz) nogen update
drop jahr
preserve
bys betnr year : keep if _n==1
keep betnr year az_ges_vz
bys betnr (year) : gen avfsize=(az_ges_vz+az_ges_vz[_n-1])/2
bys betnr (year) : replace avfsize=az_ges_vz if _n==1
save ${data}/fsize_btr, replace
restore

* Merge avfsize, use as current firm size
merge m:1 betnr year using ${data}/fsize_btr, keepus(avfsize) nogen

sum az_ges_vz avfsize fsize, det
drop az_ges_vz
ren fsize fsize_break_99
ren avfsize fsize
table year , c(mean fsize mean fsize_break_99) format(%9.2fc)
corr fsize fsize_break_99
gen post99=year>=1999

* Trend break regressions:

* For all establishment IDs:
******************************
* All
reg fsize fsize_break_99, cluster(betnr)
reg fsize post99##c.fsize_break_99, cluster(betnr)

* Men
reg fsize fsize_break_99 if fem==0, cluster(betnr)
reg fsize post99##c.fsize_break_99 if fem==0, cluster(betnr)

* Women
reg fsize fsize_break_99 if fem==1, cluster(betnr)
reg fsize post99##c.fsize_break_99 if fem==1, cluster(betnr)

* Gender-pooled with dummy interaction
reg fsize fem##c.fsize_break_99, cluster(betnr)
reg fsize fem##post99##c.fsize_break_99, cluster(betnr)


* For all EP establishments only:
**********************************
* All
reg fsize fsize_break_99, cluster(idnum)
reg fsize post99##c.fsize_break_99, cluster(idnum)

* Men
reg fsize fsize_break_99 if fem==0, cluster(idnum)
reg fsize post99##c.fsize_break_99 if fem==0, cluster(idnum)

* Women
reg fsize fsize_break_99 if fem==1, cluster(idnum)
reg fsize post99##c.fsize_break_99 if fem==1, cluster(idnum)

* Gender-pooled with dummy interaction
reg fsize fem##c.fsize_break_99, cluster(idnum)
reg fsize fem##post99##c.fsize_break_99, cluster(idnum)




* Import data from IAB Betriebspanel:
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare.dta, keep(1 3) keepus(geschvol antvorl geschart)
cap drop _merge
ren geschart typeofsales
ren geschvol revenues
ren antvorl shareinputs
lab var typeofsales "type of business vol. (edited)"
lab var revenues "sales (edited)"
lab var shareinputs "share of inputs in sales"
ta typeofsales, mis 

* ISCO-88 Occupation classification
gen isco =.
Aggocc, newvar(isco) oldvar(beruf)



** Initial Sample Restrictions

	* Estimation periods:
	gen interval1=(year>=`from1' & year<=`to1')
	gen interval2=(year>=`from2' & year<=`to2')

	* Drop year <1995
	drop if year<`from1'

	* Drop workers below 20 and above 60:
	drop if age<`agemin' | age>`agemax'

	* Drop workers earning less than 10 Euro a day; if still in.
	drop if ln_impwage<ln(`minwage')

	* Drop trainees
	drop if ausb==1


* Generate firm-profitability
replace shareinputs=. if shareinputs>.99 | shareinputs<.01
gen rev=revenues*10000
gen va=(1-shareinputs)*rev

di _newline "Make profitability variables real, world bank GDP deflator, rescaled to base 2000"
foreach v in rev va {

	*replace `v'=`v'/0.9474232 if year==1993
	*replace `v'=`v'/0.9679503 if year==1994
	replace `v'=`v'/0.9870185 if year==1995
	replace `v'=`v'/0.9931172 if year==1996
	replace `v'=`v'/0.9955576 if year==1997
	replace `v'=`v'/1.0014900 if year==1998
	replace `v'=`v'/1.0046620 if year==1999
	replace `v'=`v'/1.0000000 if year==2000
	replace `v'=`v'/1.0127854 if year==2001
	replace `v'=`v'/1.0263863 if year==2002
	replace `v'=`v'/1.0388818 if year==2003
	replace `v'=`v'/1.0501606 if year==2004
	replace `v'=`v'/1.0566991 if year==2005
	replace `v'=`v'/1.0598610 if year==2006
	replace `v'=`v'/1.0777900 if year==2007
	replace `v'=`v'/1.0869260 if year==2008

}

* Drop missings:
foreach v in age educ isco fem ln_impwage tage_bet w93_3 ind bula {
	di "Observations dropped due to missings in : `v' "
	drop if missing(`v')
}


* Drop if isco code is invalid (-9 for beruf==981)
drop if isco<0

cap drop days empl

/* Additional variables: tenure, sic2 */
gen tenure=tage_bet/365
gen sic2=int(w93_3/10)
lab var tenure "Yrs with employer"
lab var sic2 "2-digit industry"


* Firm surplus measures:
* I could follow two routes here. 
*  1. calculate average surplus for all years (1995-2008) in the sample and split the sample afterwards:
*	> only exit/entry of old/new firms changes the mean surplus distribution
*  2. calculate average surplus within each period (1995-2001, 2001-2008) so that the mean surplus of a 
* 	firm can change in concordance with the firm effect.
* Number 2 is more in line with my analysis. However, for some descriptives that display annual time series 
* values, I use mean values calculated over the pooled sample (1995-2008).

* The following routine builds the AKM estimation samples.

cap program drop makesamples
program define makesamples

	preserve

		keep if interval`1'

		di _newline "Define measures of firm surplus"
		gen vapw=va/fsize/1000
		gen revpw=rev/fsize/1000

		sum vapw revpw
		di "Set surplus measure =. if type-of-sales is not revenues"
		di "type-of-sales is constant at firm-level, so truncation excludes entire firms, not just firm-years"
		foreach s in vapw revpw {
			di "`s'"
			replace `s'=. if typeofsales>1
		}


		gen lVApw=ln(vapw)
		gen lrevpw=ln(revpw)

		di _newline "Summarize profitability measures, non-trimmed"
		sum revpw vapw lrevpw lVApw shareinputs typeofsales

		di _newline "Make firmsize constant within interval..."
		count if fsize_break_99==.
		count if fsize==.
		count if fsize==. & fsize_break_99!=.
		replace fsize=0 if fsize==. & fsize_break_99>0
		egen mfsize=mean(fsize), by(betnr)
		replace fsize=mfsize
		drop mfsize
		drop if missing(fsize)

		di _newline "Trim profitability measures (<1 and >99)"
		qui sum year
		local yrmin=r(min)
		local yrmax=r(max)
		foreach v in lrevpw lVApw {
			forval y=`yrmin'/`yrmax' {
			di "`v' : `y'"
				qui sum `v' if year==`y', detail
				replace `v'=. if (`v'<=r(p1) | `v'>=r(p99)) & year==`y'
			}
		}


		di _newline "Make profitability measures constant w/n firm interval"
		foreach v in lrevpw lVApw {
			di "`v'"
			egen av`v'=mean(`v'), by(betnr)		//using idnum is inconsequential, because idnum and betnr are always filled simultaneously. Also it is consistent with the using mean productivity for at the firm level (and we are talking here about the same firm)
		}

		di _newline "Rename profitability variables for analysis..."
		ren avlrevpw REV
		ren avlVApw VA


		di _newline "Trim outliers of VA and REV"
		foreach v in VA REV {

			_pctile `v' if `v'!=., p(95)
			di "Trimming if `v' >= 95% : " r(r1)
			gen `v'trim95=`v' if `v'<r(r1)
			gen `v'wins95=`v' 
			replace `v'wins95=r(r1) if `v'>=r(r1) & `v'<.

			_pctile `v' if `v'!=., p(1 99)
			di "Trimming if `v' <= 1% : " r(r1) " and >= 99%: " r(r2) 
			gen `v'trim1and99=`v' if `v'>r(r1) & `v'<r(r2)
			gen `v'wins1and99=`v' 
			replace `v'wins1and99=r(r1) if `v'<=r(r1)
			replace `v'wins1and99=r(r2) if `v'>=r(r2) & `v'<.

		}

		sum REV REVtrim95 REVwins95 REVtrim1and99 REVwins1and99 VA VAtrim95 VAwins95 VAtrim1and99 VAwins1and99, det

		qui su year
		local min=r(min)
		local max=r(max)

		di _newline "Pink (mainly female) / Blue (mainly male) occupation; use 3-digit"
		egen fshare_occ = mean(fem), by(beruf)
		egen fshare_occ_avpers = mean(fshare_occ), by(persnr)
		sum fshare_occ, detail
		gen pink=1     if fshare_occ_avpers>=r(p50) & fshare_occ_avpers!=.
		replace pink=0 if fshare_occ_avpers<r(p50)  & fshare_occ_avpers!=.
		ta fem pink, mis row

		qui {
		bys beruf : gen countoccs=_n==1
		egen median_fshare_occ=median(fshare_occ)		// fshare_occ is constant at occ-level, so might not be exactly at 50%
		gen pinkocc=fshare_occ>=median_fshare_occ
		}

		di _newline "# of occupations that are female-dominated"
		ta pinkocc if countoccs

		/*
		sum fshare_occ
		gen pink2 =1 if fshare_occ_avpers>=r(mean) & fshare_occ_avpers!=.
		replace pink2=0 if fshare_occ_avpers<r(mean)  & fshare_occ_avpers!=.
		ta fem pink2, mis row

		sum fem
		gen pink3 =1 if fshare_occ_avpers>=r(mean) & fshare_occ_avpers!=.
		replace pink3=0 if fshare_occ_avpers<r(mean)  & fshare_occ_avpers!=.
		ta fem pink3, mis row
		*/
		cap drop pinkocc median_fshare_occ countoccs


		qui sum age
		local age = "`r(min)'-`r(max)'"
		qui sum year
		local year = "`r(min)'-`r(max)'"
		qui sum ln_impwage
		local minwage = round(r(min),0.0001)
		lab data "M/W, `age', no trainees, `year', >`minwage' Eur"

		drop ausb fsize_break_99 post99 revenues typeofsales  fshare_occ fshare_occ_avpers
		compress

		des
		save ${data}/AKM_select_`1'.dta, replace

	restore
	
end

makesamples 1
makesamples 2



/* Save for AKMs */
/*
cap program drop toakm
program define toakm

use persnr betnr ln_impwage educ year age fsize fem pink tenure using ${data}/AKM_select_`1'.dta, clear
lab data "for AKM analysis"
save ${data}/AKM_r`1'.dta, replace

end

toakm 1
toakm 2
*/


cap erase ${data}/tmpall.dta

cap log close
***CENSORED***exit








__MACOSX/dofile/._07_akm_build.do


dofile/18_unions_rentsharing.do
clear all
cap log close
set linesize 120
set more off, perm
log using ${log}/18_unions_rentsharing.log, replace
adopath ++${prog}
set seed 1000


/*------ Analyse relationship b/w firm-level gwg and union status -------*/

global tau_VA_1_all		"3.25"
global tau_VA_2_all		"3.1"
global tau_VAq_1		"6"
global tau_VAq_2		"6"
global tau_REVq_1		"6"
global tau_REVq_2		"6"

cap program drop prepunion
program define prepunion

use ${data}/worker_dual_`1'_`2' `3', clear

lab def fem 0 "Men" 1 "Women", modify
lab val fem fem

di "Merge union status and existence of works council"
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(tarif betrrat nkeyvars) nogen

cap drop v
bys betnr year : gen v=_n==1


* Tabulate distribution of union coverage:
	
	su year
	local ymin=r(min)
	local ymax=r(max)
	
	* Distribution of tarif: by gender, person-year weighted
	tab tarif fem, col
	di "year `ymin'"
	tab tarif fem if year==`ymin', col
	di "year `ymax'"
	tab tarif fem if year==`ymax', col
	
	* Distribution of betrrat: by gender, person-year weighted
	tab betrrat fem , col

	* Distribution of tarif: by gender, firm-year weighted
	tab tarif fem if v, col
	di "year `ymin'"
	tab tarif fem if year==`ymin' & v, col
	di "year `ymax'"
	tab tarif fem if year==`ymax' & v, col
	
	* Distribution of tarif: by gender, firm-year weighted
	tab betrrat fem if v , col

	* Joint distribution of betrrat and union coverage
	tab tarif betrrat, row
	tab tarif betrrat if v , row

* Distribution of nkeyvars (0 = no indication for rent-sharing, 5 = maximum indication for rent-sharing)
tab nkeyvars tarif
tab nkeyvars tarif, nofreq row
tab nkeyvars betrrat
tab nkeyvars betrrat, nofreq row

cap drop v


* normalise firm-effects

forval g=0/1 {
	qui sum psi`1'`g' if VA<=${tau_VA_`1'_`2'}	
	di  "Normalising constant for psi`1'`g'	using VA/L: " r(mean)
	gen fe_`1'`g'_nVA=psi`1'`g'-r(mean)
}


fastxtile VAq=VA if VA!=., nq(100)
forval g=0/1 {
	qui sum psi`1'`g' if VAq<=${tau_VAq_`1'}	
	di  "Normalising constant for psi`1'`g'	using VAq: " r(mean)
	gen fe_`1'`g'_nVAq=psi`1'`g'-r(mean)
}


fastxtile REVq=REV if REV!=., nq(100)
forval g=0/1 {
	qui sum psi`1'`g' if REVq<=${tau_REVq_`1'}	
	di  "Normalising constant for psi`1'`g'	using binned REV: " r(mean)
	gen fe_`1'`g'_nREVq=psi`1'`g'-r(mean)
}

gen countall=1
egen n=sum(countall), by(idnum year)
egen femsh=mean(fem), by(idnum year)
gen nf=n*femsh
gen nm=n-nf


* compute excess surplus
gen excVA=max(0,VA-${tau_VA_`1'_`2'}) if VA!=.
lab var excVA "log value added in excess of ${tau_VA_`1'_`2'}"

_pctile VA if VA!=. , p(${tau_VAq_`1'})
gen excVAq=max(0,VA-r(r1)) if VA!=.

_pctile REV if REV!=. , p(${tau_REVq_`1'})
gen excREVq=max(0,REV-r(r1)) if REV!=.
sum VA REV excVA excVAq excREV

* Drop establishment-years without information on coverage
drop if tarif==4 | betrrat==2

* clean up
keep idnum year psi* fe_* VA* REV* exc* femsh n nm nf fem ind fsize bula tarif fbirthyr ln_impwage persnr betrrat nkeyvars

* keep one observation per firm-year
bys idnum year : keep if _n==1

* collapse across firm-years to single observation per firm, each firm weighted the same
collapse 	(firstnm) fe_m=psi`1'0 fe_f=psi`1'1 VA* REV* exc*	///
			fe_m_nVA=fe_`1'0_nVA 		///
			fe_f_nVA=fe_`1'1_nVA  		///
			fe_m_nVAq=fe_`1'0_nVAq  		///
			fe_f_nVAq=fe_`1'1_nVAq  	///
			fe_m_nREV=fe_`1'0_nREV 		///
			fe_f_nREV=fe_`1'1_nREV  		///
			fe_m_nREVq=fe_`1'0_nREVq  		///
			fe_f_nREVq=fe_`1'1_nREVq  	///
			 ind fsize	bula tarif fbirthyr	betrrat	nkeyvars	///
			(sum) persyrs=n mpersyrs=nm fpersyrs=nf, by(idnum)


* additional dummies
gen nocollag=tarif==3
gen firmcollag=tarif==2
gen sectorcollag=tarif==1
gen wrkcouncil=betrrat==1
sum nocollag firmcollag sectorcollag wrkcouncil
lab var nocollag "no coll. agreement"
lab var firmcollag "firm-level coll. agreement"
lab var sectorcollag "sector-level coll. agreement"
lab var wrkcouncil "works council"

* additional controls: firm size, sector, federal state, birthcohort
gen avempl=fsize/1000
gen avempl2=avempl*avempl
di _newline "Industry dummies, omit [1]=Agriculture"
xi, prefix(i) i.ind
di _newline "Construct dummies for federal states, omit [1]=Schleswig-Holstein"
xi, prefix(b) i.bula
gen birthcohort=int((fbirthyr-1975)/3)
*tab birthcohort, m
xi, prefix(fb) i.birthcohort

*cap confirm file ${data}/tmpunion`1'.dta
*if _rc!=0{
save ${data}/tmpunion`1'.dta, replace
*}

* Descriptives for birth cohort:
gen union=tarif<=2
ta fbirthyr birthcohort
table birthcohort, c(mean union mean fe_m mean fe_f freq)
table birthcohort, c(mean fe_m_nVA mean fe_f_nVA freq)
table birthcohort, c(mean union sd fe_m sd fe_f freq)

end 

*######## Regression Models fit by union status ########*

cap program drop unionregs
program define unionregs

use ${data}/tmpunion`1' if `2'!=., clear

if "`2'"=="REVq"{
	di "`2'"
	sum fe_m_n`2' if REV>`3' & REV!=.
	replace fe_m_n`2'=. if fe_m_n`2'>r(mean)
	sum fe_f_n`2' if REV>`3' & REV!=.
	replace fe_f_n`2'=. if fe_f_n`2'>r(mean)
}
else if ("`2'"=="VA" | "`2'"=="VAq") {
	di "`2'"
	sum fe_m_n`2' if VA>`3' & VA!=.
	replace fe_m_n`2'=. if fe_m_n`2'>r(mean)
	sum fe_f_n`2' if VA>`3' & VA!=.
	replace fe_f_n`2'=. if fe_f_n`2'>r(mean)
}


* Table XX: union coverage

gen sectorXcouncil=sectorcollag*wrkcouncil
gen firmXcouncil=firmcollag*wrkcouncil
gen fe_gap_n`2'=fe_m_n`2'-fe_f_n`2'


* Weighted by total number of person-years:
*******************************************
qui {
	eststo fe_m_union : reg fe_m_n`2' sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)
	eststo fe_f_union : reg fe_f_n`2' sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)
	eststo fe_gap_union : reg fe_gap_n`2' sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)			
	*eststo fe_m_council : reg fe_m_n`2' wrkcouncil [aw=persyrs], vce(cluster idnum)
	*eststo fe_f_council : reg fe_f_n`2' wrkcouncil [aw=persyrs], vce(cluster idnum)	
	eststo fe_m_union_birth : reg fe_m_n`2' sectorcollag firmcollag fbbirth* [aw=persyrs], vce(cluster idnum)
	eststo fe_f_union_birth : reg fe_f_n`2' sectorcollag firmcollag fbbirth* [aw=persyrs], vce(cluster idnum)
	eststo fe_gap_union_birth : reg fe_gap_n`2' sectorcollag firmcollag fbbirth* [aw=persyrs], vce(cluster idnum)
	*eststo fe_m_union_raw : reg psi`1'0 sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)
	*eststo fe_f_union_raw : reg psi`1'1 sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)	
	*eststo fe_gap_union_raw : reg psi_gap sectorcollag firmcollag [aw=persyrs], vce(cluster idnum)
	*eststo fe_m_council_raw : reg psi`1'0 wrkcouncil [aw=persyrs], vce(cluster idnum)
	*eststo fe_f_council_raw : reg psi`1'1 wrkcouncil [aw=persyrs], vce(cluster idnum)		
}

esttab fe_m_union fe_f_union fe_gap_union fe_m_union_birth fe_f_union_birth fe_gap_union_birth, ///
	keep(sectorcollag firmcollag ) 		///
	cells(b(star fmt(3))	///
	se(par fmt(3)))			///
	stats(N r2)			///
	collabels(none)			///
	mlabels(none) 			///
	varwidth(35) 			///
	coeflabels(sectorcollag "Sector-level barg." firmcollag "Firm-level barg.") tit(GENDER-POOLED EMPLOYMENT WEIGHTING)
/*

* Weighted by male person-years:
*******************************************
qui {
	eststo fe_m_union : reg fe_m_n`2' sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)
	eststo fe_f_union : reg fe_f_n`2' sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)
	eststo fe_gap_union : reg fe_gap_n`2' sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)			
	*eststo fe_m_council : reg fe_m_n`2' wrkcouncil [aw=mpersyrs], vce(cluster idnum)
	*eststo fe_f_council : reg fe_f_n`2' wrkcouncil [aw=mpersyrs], vce(cluster idnum)	
	eststo fe_m_union_birth : reg fe_m_n`2' sectorcollag firmcollag fbbirth* [aw=mpersyrs], vce(cluster idnum)
	eststo fe_f_union_birth : reg fe_f_n`2' sectorcollag firmcollag fbbirth* [aw=mpersyrs], vce(cluster idnum)
	eststo fe_gap_union_birth : reg fe_gap_n`2' sectorcollag firmcollag fbbirth* [aw=mpersyrs], vce(cluster idnum)
	*eststo fe_m_union_raw : reg psi`1'0 sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)
	*eststo fe_f_union_raw : reg psi`1'1 sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)	
	*eststo fe_gap_union_raw : reg psi_gap sectorcollag firmcollag [aw=mpersyrs], vce(cluster idnum)
	*eststo fe_m_council_raw : reg psi`1'0 wrkcouncil [aw=mpersyrs], vce(cluster idnum)
	*eststo fe_f_council_raw : reg psi`1'1 wrkcouncil [aw=mpersyrs], vce(cluster idnum)		
}

esttab fe_m_union fe_f_union fe_gap_union fe_m_union_birth fe_f_union_birth fe_gap_union_birth, ///
	keep(sectorcollag firmcollag ) 		///
	cells(b(star fmt(3))	///
	se(par fmt(3)))			///
	stats(N r2)			///
	collabels(none)			///
	mlabels(none) 			///
	varwidth(35) 			///
	coeflabels(sectorcollag "Sector-level barg." firmcollag "Firm-level barg.") tit(MALE EMPLOYMENT WEIGHTING)
	
qui {

* Weighted by female person-years:
*******************************************
	eststo fe_m_union : reg fe_m_n`2' sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)
	eststo fe_f_union : reg fe_f_n`2' sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)
	eststo fe_gap_union : reg fe_gap_n`2' sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)			
	*eststo fe_m_council : reg fe_m_n`2' wrkcouncil [aw=fpersyrs], vce(cluster idnum)
	*eststo fe_f_council : reg fe_f_n`2' wrkcouncil [aw=fpersyrs], vce(cluster idnum)	
	eststo fe_m_union_birth : reg fe_m_n`2' sectorcollag firmcollag fbbirth* [aw=fpersyrs], vce(cluster idnum)
	eststo fe_f_union_birth : reg fe_f_n`2' sectorcollag firmcollag fbbirth* [aw=fpersyrs], vce(cluster idnum)
	eststo fe_gap_union_birth : reg fe_gap_n`2' sectorcollag firmcollag fbbirth* [aw=fpersyrs], vce(cluster idnum)
	*eststo fe_m_union_raw : reg psi`1'0 sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)
	*eststo fe_f_union_raw : reg psi`1'1 sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)	
	*eststo fe_gap_union_raw : reg psi_gap sectorcollag firmcollag [aw=fpersyrs], vce(cluster idnum)
	*eststo fe_m_council_raw : reg psi`1'0 wrkcouncil [aw=fpersyrs], vce(cluster idnum)
	*eststo fe_f_council_raw : reg psi`1'1 wrkcouncil [aw=fpersyrs], vce(cluster idnum)		
}
*/
end


* for all workers

prepunion 1 all
prepunion 2 all

unionregs 1 VA 10
unionregs 2 VA 10

*unionregs 1 REVq 10
*unionregs 2 REVq 10

unionregs 1 VA 5
unionregs 2 VA 5

*unionregs 1 REVq 6
*unionregs 2 REVq 6






/*############ Decompositions ################*/

cap program drop decompunion
program define decompunion


use ${data}/worker_dual_`1'_all, clear

lab def fem 0 "Men" 1 "Women", modify
lab val fem fem

di "Merge union status and existence of works council"
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(tarif betrrat nkeyvars) nogen

* normalise firm-effects

forval g=0/1 {
	qui sum psi`1'`g' if VA<=${tau_VA_`1'_`2'}	
	di  "Normalising constant for psi`1'`g'	using VA/L: " r(mean)
	gen fe_`1'`g'_nVA=psi`1'`g'-r(mean)
}


fastxtile VAq=VA if VA!=., nq(100)
forval g=0/1 {
	qui sum psi`1'`g' if VAq<=${tau_VAq_`1'}	
	di  "Normalising constant for psi`1'`g'	using VAq: " r(mean)
	gen fe_`1'`g'_nVAq=psi`1'`g'-r(mean)
}


fastxtile REVq=REV if REV!=., nq(100)
forval g=0/1 {
	qui sum psi`1'`g' if REVq<=${tau_REVq_`1'}	
	di  "Normalising constant for psi`1'`g'	using binned REV: " r(mean)
	gen fe_`1'`g'_nREVq=psi`1'`g'-r(mean)
}

gen countall=1
egen n=sum(countall), by(idnum year)
egen femsh=mean(fem), by(idnum year)
gen nf=n*femsh
gen nm=n-nf


* compute excess surplus
gen excVA=max(0,VA-${tau_VA_`1'_`2'}) if VA!=.
lab var excVA "log value added in excess of ${tau_VA_`1'_`2'}"

_pctile VA if VA!=. , p(${tau_VAq_`1'})
gen excVAq=max(0,VA-r(r1)) if VA!=.

_pctile REV if REV!=. , p(${tau_REVq_`1'})
gen excREVq=max(0,REV-r(r1)) if REV!=.
sum VA REV excVA excVAq excREV

* Drop establishment-years without information on coverage
drop if tarif==4 | betrrat==2


if "`2'"=="REVq"{
di "`2'"
sum fe_`1'0_n`2' if REV>`3' & REV!=.
replace fe_`1'0_n`2'=. if fe_`1'0_n`2'>r(mean)
sum fe_`1'1_n`2' if REV>`3' & REV!=.
replace fe_`1'1_n`2'=. if fe_`1'1_n`2'>r(mean)
}
else if ("`2'"=="VA" | "`2'"=="VAq") {
di "`2'"
sum fe_`1'0_n`2' if VA>`3' & VA!=.
replace fe_`1'0_n`2'=. if fe_`1'0_n`2'>r(mean)
sum fe_`1'1_n`2' if VA>`3' & VA!=.
replace fe_`1'1_n`2'=. if fe_`1'1_n`2'>r(mean)
}



di _newline(2) "Tabulate normalised mean firm effects by status of union coverage: "
table tarif fem , c(mean fe_`1'0_n`2' mean fe_`1'1_n`2') format(%9.4gc)
table betrrat fem , c(mean fe_`1'0_n`2' mean fe_`1'1_n`2') format(%9.4gc)
table nkeyvars fem , c(mean fe_`1'0_n`2' mean fe_`1'1_n`2') format(%9.4gc)

ren ln_impwage lw
qui sum year
local yrmin=r(min)
local yrmax=r(max)


foreach v in tarif betrrat nkeyvars {
preserve
gen dall=1
bys idnum `v' fem: gen dfirms=_n==1
bys persnr `v': gen dworker=_n==1
collapse (mean) lw fe_`1'0_n`2' fe_`1'1_n`2' exc`2' (sum) persyrs=dall workers=dworker firms=dfirms , by(fem `v')
mkmat `v' fem lw fe_`1'0_n`2' fe_`1'1_n`2' exc`2' persyrs workers firms, matrix(decomp)
matlist decomp,		format(%9.4gc)	///	
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Decomposition based on `2' over `v' (last 3 cols show # of person-years, workers, and firms): `yrmin' to `yrmax')
restore
}
end

decompunion 1 VA  10
decompunion 2 VA  10

*decompunion 1 REV 10
*decompunion 2 REV 10

*decompunion 1 VA  5
*decompunion 2 VA  5

*decompunion 1 REV 5
*decompunion 2 REV 5




* Table A.3

cap program drop bysurplus
program define bysurplus

	use ${data}/worker_dual_`1'_all, clear

	* renormalise firm effects
	forval g=0/1 {
		qui sum psi`1'`g' if VA<=${tau_VA_`1'_all}	
		di  "Normalising constant for psi`1'`g'	using VA/L: " r(mean)
		gen fe_`1'`g'_nVA=psi`1'`g'-r(mean)
	}

	* compute excess surplus
	gen excVA=max(0,VA-${tau_VA_`1'_all}) if VA!=.
	lab var excVA "log value added in excess of ${tau_VA_`1'_all}"

	gen low`2'=(`2'<=${tau_`2'_`1'_all})
	gen high`2'=(`2'>${tau_`2'_`1'_all} & `2'<.)
	gen no`2'=`2'==.

	gen group=1*low`2'+2*high`2'+3*no`2'

	xi, prefix(i) i.ind		// omits smallest value
	qui sum ind
	local start=r(min)+1
	local end =r(max)
	forval j=`start'/`end' {
	lab var iind_`j' "`j' `: label (ind) `j''"
	}
	cap drop femshare
	egen femshare=mean(fem), by(betnr)
	bys betnr year: gen dfirmyrs=_n==1
	di _newline "Collapse data to firm-level, persyrs counts # of person-years used to compute firm-level statistics"
	collapse (mean) fsize iind_* group excVA VA REV QR femshare (count) persyrs=persnr (sum) firmyrs=dfirmyrs, by(betnr)
	di _newline "Collapse data to group-level, persyrs counts # of person-years, firmyrs counts # of firm-years, firms counts # of firms"
	gen meancoverage=persyrs/(fsize*firmyrs)
	collapse (mean) fsize iind_* excVA VA REV QR femshare meancoverage (sum) persyrs firmyrs (count) firms=betnr, by(group)
	lab def g 1 "Low `2'/L" 2 "High `2'/L" 3 "Missing `2'/L", modify
	lab val group g
	decode group, gen(group_lb)
	* note that QR might be non-missing even though VA is missing  since it is constructed from vapw
	* and trimmed only with respect to QR and not va (wrt. cutoffs)
	mkmat fsize iind_* femshare excVA VA REV QR meancoverage persyrs firmyrs firms , matrix(by`2') rownames(group_lb)
	mat by`2'=(by`2')'

	matlist by`2',		format(%12.4gc)	///
						lines(oneline)	///
						tw(15)			///
						showcoleq(c)	///
						linesize(120)	///
						underscore		///
						tit(Firm-level descriptives by surplus measure (`2'/L) : `r(min)' to `r(max)')

end

bysurplus 1 VA
bysurplus 2 VA

*bysurplus 1 REV
*bysurplus 2 REV

*bysurplus 1 QR
*bysurplus 2 QR

cap erase ${data}/tmpunion1.dta
cap erase ${data}/tmpunion2.dta
cap erase ${data}/for_decompunion1.dta
cap erase ${data}/for_decompunion2.dta

*/
cap log close










__MACOSX/dofile/._18_unions_rentsharing.do


dofile/16_stayermodels.do
clear all
cap log close
set linesize 120
set more off, perm
log using ${log}/16_stayermodels.log, replace
adopath ++${prog}
set seed 1000

* This program estimates stayer models based on changes in value added within firms over time.
* The first part builds a panel of stayers/firms, and the second part runs the regressions.
* I fit models for log value added per worker, excess log value added per worker, and for sales per worker,
* and I impose different restrictions on the changes in these measures (trimming, winsorizing, no restrictions).
* I also estimate different specifications and for different subperiods.

* Set format for regression output
set cformat %9.4f, permanently
set pformat %5.4f, permanently


* Combine the two intervals
use idnum betnr year educ lVApw lrevpw shareinputs ind bula fem using ${data}/AKM_select_1 if year<=2000, clear
append using ${data}/AKM_select_2, keep(idnum betnr year educ lVApw lrevpw shareinputs ind bula fem)

* Only LIAB-firms
keep if idnum!=.

gen educ3=educ
recode educ3 (0 1=1) (3 2=2) (4=3)
lab def educ3 1 "low-skilled" 2 "medium-skilled" 3 "high-skilled", modify
lab val educ3 educ3
ta educ3, g(d)

* Merge nb. of full-time workers from EHP; variable az_ges has structural break in 1999 --> not useful to compute per capita values.
cap drop jahr
gen jahr=year
merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(az_ges_vz) nogen update keep(3)
drop jahr

ren lVApw lva
ren lrevpw lsales

* Collapse to firm-year level
collapse (firstnm) lva lsales ind az_ges_vz shareinputs (mean) lowsh=d1 medsh=d2 highsh=d3 femsh=fem (count) N=betnr, by(idnum year)

* Calculate average firms size
bys idnum (year) : gen avfsize=(az_ges_vz+az_ges_vz[_n-1])/2
bys idnum (year) : replace avfsize=az_ges_vz if _n==1

* Merge union dummy
merge 1:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(tarif) nogen
misstable sum
replace tarif=2 if missing(tarif)
gen dtarif=tarif<2

* tssetting data to firm-year panel
xtset idnum year


* This part runs an imputation procedure on value added/sales. I dont use that in the later analysis.

/*
* Generate leave out means (exploit longitudinal firm information in imputation)
foreach x in avfsize lva lsales {
	egen `x'_ = mean(`x'), by(idnum)
	bys idnum : gen lom_`x' = (_N*`x'_ - `x')/(_N-1)
	drop `x'_
}
su avfsize lom_avfsize lva lom_lva lsales lom_lsales

* Replace missings by mean value of all other firms in same industry and year
foreach x in avfsize lva lsales {
	egen `x'_ind=mean(`x'), by(ind year)
	bys idnum: replace lom_`x' = `x'_ind if `x'==.
	drop `x'_ind
}

gen ln_avfsize = ln(avfsize)
gen ln_lom_avfsize =ln(lom_avfsize)
gen ln_avfsize2 = ln(avfsize*avfsize)
gen ln_lom_avfsize2 =ln(lom_avfsize*lom_avfsize)
su avfsize ln_avfsize ln_avfsize2 lom_avfsize ln_lom_avfsize ln_lom_avfsize2 lva lom_lva lsales lom_lsales

* Imputation of lva and lsales
qui su year
local ymin=r(min)
local ymax=r(max)

gen lva_imp1a=lva
gen lva_imp1b=lva
gen lva_imp1c=lva
gen lva_imp2a=lva
gen lva_imp2b=lva
gen lva_imp2c=lva
gen lsales_imp1a=lsales
gen lsales_imp1b=lsales
gen lsales_imp1c=lsales
gen lsales_imp2a=lsales
gen lsales_imp2b=lsales
gen lsales_imp2c=lsales


* only firms with at least one year of valid VA and sales
egen lva_ = max(lva), by(idnum)
egen lsales_ = max(lsales), by(idnum)
gen oneplusyear = (lva_!=. & lsales_!=.)
* cross-tab no. of firm-years that have at least one year of non-missing data:
ta oneplusyear
keep if lva_!=. & lsales_!=.
drop lva_ lsales_ oneplusyear


gen lva_impflag1a=0
gen lva_impflag1b=0
gen lva_impflag1c=0
gen lva_impflag2a=0
gen lva_impflag2b=0
gen lva_impflag2c=0
gen lsales_impflag1a=0
gen lsales_impflag1b=0
gen lsales_impflag1c=0
gen lsales_impflag2a=0
gen lsales_impflag2b=0
gen lsales_impflag2c=0


* IMPUTATION:
* 2 versions with 3 alternatives
* version 1: basic controls, no longitudinal info
* version 2: extended controls including longitudinal info
* alternative a: use predicted value based on Xb directly
* alternative b: use predicted value and standard deviation of productivity measure to get a random draw from log-normal dist
* alternative c: as b, but use standard deviation specific for the industry a firm belongs to

foreach v in lva lsales {

	forval y=`ymin'(1)`ymax' {

	* IMPUTATION: BASIC MODEL
	
		* Imputation version 1a: use predicted value from regression
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			replace `v'_impflag1a=1 if `v'_imp1a==. & year==`y'
			replace `v'_imp1a=`v'_hat if `v'_imp1a==. & year==`y'
			drop `v'_hat
		}
		
		* Imputation version 1b : add random noise to predicted value, standard deviation from overall sample
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			su `v' if year==`y'
			global sd=r(sd)
			bys idnum (year): replace `v'_impflag1b=1 if year==`y' & `v'_imp1b==. & `v'_hat!=.
			bys idnum (year): replace `v'_imp1b=`v'_hat + ${sd}*invnorm(uniform()) if year==`y' & `v'_imp1b==.
			drop `v'_hat
		}
		
		* Imputation version 1c : add random noise to predicted value, standard deviation from industry specific value added
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			qui levelsof ind, l(j)
			foreach i of local j {
				su `v' if year==`y' & ind==`i'
				global sd=r(sd)
				bys idnum (year): replace `v'_impflag1c=1 if year==`y' & ind==`i' & `v'_imp1c==. & `v'_hat!=.
				bys idnum (year): replace `v'_imp1c=`v'_hat + ${sd}*invnorm(uniform()) if year==`y' & ind==`i' & `v'_imp1c==.
			}
			drop `v'_hat
		}
		
	* IMPUTATION: INCLUDE CONTROLS FOR LONGITUDINAL INFO
	
		* Imputation version 2a: use predicted value from regression
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 lom_`v' lom_lsales i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			replace `v'_impflag2a=1 if `v'_imp2a==. & year==`y'
			replace `v'_imp2a=`v'_hat if `v'_imp2a==. & year==`y'
			drop `v'_hat
		}
		
		* Imputation version 1b : add random noise to predicted value, standard deviation from overall sample
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 lom_`v' lom_lsales i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			su `v' if year==`y'
			global sd=r(sd)
			bys idnum (year): replace `v'_impflag2b=1 if year==`y' & `v'_imp2b==. & `v'_hat!=.
			bys idnum (year): replace `v'_imp2b=`v'_hat + ${sd}*invnorm(uniform()) if year==`y' & `v'_imp2b==.
			drop `v'_hat
		}
		
		* Imputation version 1c : add random noise to predicted value, standard deviation from industry specific value added
		cap qui {
			reg `v' femsh lowsh medsh ln_avfsize ln_avfsize2 ln_lom_avfsize ln_lom_avfsize2 lom_`v' lom_lsales i.ind if year==`y'
			predict `v'_hat if `v'==., xb
			qui levelsof ind, l(j)
			foreach i of local j {
				su `v' if year==`y' & ind==`i'
				global sd=r(sd)
				bys idnum (year): replace `v'_impflag2c=1 if year==`y' & ind==`i' & `v'_imp2c==. & `v'_hat!=.
				bys idnum (year): replace `v'_imp2c=`v'_hat + ${sd}*invnorm(uniform()) if year==`y' & ind==`i' & `v'_imp2c==.
			}
			drop `v'_hat
		}

	}
}

* Distribution of observed vs. imputed/allocated values
ta year lva_impflag1a
ta year lva_impflag2a
ta year lsales_impflag1a
ta year lsales_impflag2a
*/

* Value added in excess of 3.15 (results of "gridsearch" for value added when pooling all years)
gen exlva=max(0,lva-3.15) if lva!=.
su lva exlva

* Compute 3-year change and winsorize/trim productivity measures
xtset idnum year
foreach v in lva exlva lsales { /*lva_imp1a lva_imp1b lva_imp1c lva_imp2a lva_imp2b lva_imp2c lsales_imp1a lsales_imp1b lsales_imp1c lsales_imp2a lsales_imp2b lsales_imp2c */

	gen D3`v' = `v'-l3.`v'
	gen D3`v'_win50 = D3`v' if D3`v'>=-.5 & D3`v'<=.5
	replace D3`v'_win50 = -.5 if D3`v'<-.5 & D3`v'!=.
	replace D3`v'_win50 = .5 if D3`v'>.5 & D3`v'!=.
	gen D3`v'_win75 = D3`v' if D3`v'>=-.75 & D3`v'<=.75
	replace D3`v'_win75 = -.75 if D3`v'<-.75 & D3`v'!=.
	replace D3`v'_win75 = .75 if D3`v'>.75 & D3`v'!=.
	gen D3`v'_trim75 = D3`v' if D3`v'>=-.75 & D3`v'<=.75

}


* Summarise

* VALUE ADDED
foreach v in lva exlva { /*lva_imp1a lva_imp1b lva_imp1c lva_imp2a lva_imp2b lva_imp2c */
	
	* Levels:
	di "each firm weighted equally"
	xtsum `v'
	di "weighted by person-years"
	sum `v' [aw=N]
	
	* 3-year changes:
	di "each firm weighted equally"
	xtsum D3`v' D3`v'_win50 D3`v'_win75 D3`v'_trim75
	di "weighted by person-years"
	sum D3`v' D3`v'_win50 D3`v'_win75 D3`v'_trim75 [aw=N]

}
* SALES

foreach v in lsales { /*lsales_imp1a lsales_imp1b lsales_imp1c lsales_imp2a lsales_imp2b lsales_imp2c */
	
	* Levels:
	di "each firm weighted equally"
	xtsum `v' 
	di "weighted by person-years"
	sum `v' [aw=N]

	* 3-year changes:
	di "each firm weighted equally"
	xtsum D3`v' D3`v'_win50 D3`v'_win75 D3`v'_trim75
	di "weighted by person-years"
	sum D3`v' D3`v'_win50 D3`v'_win75 D3`v'_trim75 [aw=N]

}
* Histograms:

* Levels of value added
qui su year
foreach v in lva exlva { /*lva_imp1a lva_imp1b lva_imp1c lva_imp2a lva_imp2b lva_imp2c*/
	cap noisily foreach y in 1995 2008 {
		twoway__histogram_gen `v' if year==`y', bin(30) gen(dens x) dens
		twoway__histogram_gen `v' if year==`y', bin(30) gen(freq x2) freq
		format dens freq x %9.0g
		mkmat dens freq x if x!=., matrix(hist)
		matlist hist, tit(variable = `v'; year = `y')
		cap drop dens x x2 freq
	}
	cap drop dens x x2 freq
}

* Levels of sales
foreach v in lsales { /*lsales_imp1a lsales_imp1b lsales_imp1c lsales_imp2a lsales_imp2b lsales_imp2c */
	cap noisily foreach y in 1995 2008 {
		twoway__histogram_gen `v' if year==`y', bin(30) gen(dens x) dens
		twoway__histogram_gen `v' if year==`y', bin(30) gen(freq x2) freq
		format dens freq x %9.0g
		mkmat dens freq x if x!=., matrix(hist)
		matlist hist, tit(variable = `v'; year = `y')
		cap drop dens x x2 freq
	}
	cap drop dens x x2 freq
}

* Changes of value added
foreach v in lva lva_win50 lva_win75 lva_trim75 {
	cap noisily foreach y in 1998 2008 {
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(dens x) dens
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(freq x2) freq
		format dens freq x %9.0g
		mkmat dens freq x if x!=., matrix(hist)
		matlist hist, tit(variable = D3`v'; year = `y')
		cap drop dens x x2 freq
	}
	cap drop dens x x2 freq
}

* Changes of value added
foreach v in exlva exlva_win50 exlva_win75 exlva_trim75 {
	cap noisily foreach y in 1998 2008 {
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(dens x) dens
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(freq x2) freq
		format dens freq x %9.0g
		mkmat dens freq x if x!=., matrix(hist)
		matlist hist, tit(variable = D3`v'; year = `y')
		cap drop dens x x2 freq
	}
	cap drop dens x x2 freq
}


* Changes of sales
foreach v in lsales lsales_win50 lsales_win75 lsales_trim75{
	cap noisily foreach y in 1998 2008 {
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(dens x) dens
		twoway__histogram_gen D3`v' if year==`y', bin(30) gen(freq x2) freq
		format dens freq x %9.0g
		mkmat dens freq x if x!=., matrix(hist)
		matlist hist, tit(variable = D3`v'; year = `y')
		cap drop dens x x2 freq
	}
	cap drop dens x x2 freq
}

save ${data}/firmpanel.dta, replace


* Descriptives of firm productivity

use ${data}/firmpanel, clear

* Import cross-section weights
merge 1:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(hrf_quer) nogen

* Firm size distribution
gen Ngroup=1 if N<=5
replace Ngroup=2 if N>5 & N<=10
replace Ngroup=3 if N>10 & N<=20
replace Ngroup=4 if N>20 & N<=50
replace Ngroup=5 if N>50 & N<=100
replace Ngroup=6 if N>100 & N<=250
replace Ngroup=7 if N>250 & N<=500
replace Ngroup=8 if N>500 & N<=.

gen azgroup=1 if avfsize<=5
replace azgroup=2 if avfsize>5 & avfsize<=10
replace azgroup=3 if avfsize>10 & avfsize<=20
replace azgroup=4 if avfsize>20 & avfsize<=50
replace azgroup=5 if avfsize>50 & avfsize<=100
replace azgroup=6 if avfsize>100 & avfsize<=250
replace azgroup=7 if avfsize>250 & avfsize<=500
replace azgroup=8 if avfsize>500 & avfsize<=.

* Distribution of full-time employees based on admin info and observed in data 
ta Ngroup azgroup, mis


* Make productivity measures constant, 3 weighting schemes:
* type 1: average across all available years without weighting
* type 2: average across all available years weighted by person-years (as baseline specification)
* type 3: average across all available years weighted by number of full time employees based on admin info
 
qui foreach v in lva lsales { /*lva_imp1a lva_imp1b lva_imp1c lva_imp2a lva_imp2b lva_imp2c lsales_imp1a lsales_imp1b lsales_imp1c lsales_imp2a lsales_imp2b lsales_imp2c*/

	egen `v'sum1=sum(`v') if `v'!=., by(idnum)
	egen `v'sum2=sum(`v'*N) if `v'!=., by(idnum)
	egen `v'sum3=sum(`v'*avfsize) if `v'!=., by(idnum)
	
	egen sum1=count(`v') if `v'!=., by(idnum)
	egen sum2=sum(N) if `v'!=., by(idnum)
	egen sum3=sum(avfsize) if `v'!=., by(idnum)
	gen av_`v'1=`v'sum1/sum1
	gen av_`v'2=`v'sum2/sum2
	gen av_`v'3=`v'sum3/sum3
	drop sum? `v'sum?

}


* Build panel of firms with 3-year changes in mean wages of stayers and worker characteristics as of t-3.

* lag
local l=3

cap erase ${data}/stayers_lva.dta
cap erase ${data}/stayers_exlva.dta
cap erase ${data}/stayers_lsales.dta

foreach pm in exlva lva lsales { /*lva_imp1a lva_imp1b lva_imp1c lva_imp2a lva_imp2b lva_imp2c lsales_imp1a lsales_imp1b lsales_imp1c lsales_imp2a lsales_imp2b lsales_imp2c */

	forval y=1998(1)2008{
		
		use ${data}/firmpanel, clear
	qui{
		keep if year<=`y' & year>=`y'-`l'
		di "from " `y'-3 " to " `y' 

		* Only firms with VA in all years
		gen tmpva = 1 if `pm'!=.
		egen vayrs = sum(tmpva), by(idnum)
		keep if vayrs==`l'+1
		drop vayrs
		bys idnum (year): gen `pm'_lyr=`pm'[_N]
		bys idnum (year): gen `pm'_fyr=`pm'[1]
		keep if year==`y'
		keep idnum `pm' D3* avfsize

		* Merge worker data
		merge 1:m idnum using ${data}/masterfile, keep(3) nogen
		ta year

		* Restricting years
		keep if year<=`y' & year>=`y'-`l'

		ta year

		* Only workers observed in all years
		gen m=(fem==0)
		gen f=(fem==1)
		egen Nbm=sum(m) if year==`y'-`l', by(idnum)
		egen Nbf=sum(f) if year==`y'-`l', by(idnum)
		bys persnr: keep if _N==`l'+1
		egen sd=sd(idnum), by(persnr)
		keep if sd==0
		ta year

		* Ensure that firm has male and female stayers
		egen sdg=sd(fem), by(idnum)
		keep if sdg!=0 & sdg!=.

		drop sd sdg

		egen tmpm=sum(m), by(idnum year)
		egen tmpf=sum(f), by(idnum year)
		gen tmpfemsh=tmpf/(tmpf+tmpm)
		su tmpfemsh
		drop tmpm tmpf tmpfemsh

		gen femsh=Nbf/(Nbf+Nbm)

		* Wage change
		xtset persnr year
		ren ln_impwage lw
		gen D3lw=lw - l`l'.lw

		* Initial t-3: age, education, firmsize (fulltime), share females, wage

		foreach v in age educ avfsize femsh lw Nbm Nbf{
			sort persnr year
			by persnr: gen `v'_fyr=`v'[1]
		}

		gen age2 = age_fyr^2

		bys persnr (year) : gen lw_lyr=lw[_N]

		keep if year==`y'
		keep idnum year *_fyr *_lyr age2 D3`pm'* D3lw `pm' persnr fem ind bula
	}
		* Residualise wages
		xtset idnum
		forval g=0/1 {
			xtreg D3lw age_fyr age2 if fem==`g', fe cluster(idnum) 
			predict lwchange_`g', u
		}

		* Save
		if year==1998{
			save ${data}/stayers_`pm', replace
		}
		if year>1998 {
			append using ${data}/stayers_`pm'
			compress
			save ${data}/stayers_`pm', replace
		}

	}
	
* STAYER REGRESSIONS
*********************
	use ${data}/stayers_`pm', clear
	cap erase ${data}/stayers_`pm'.dta
	
	* Summary statistics
	gen aget=age_fyr+3
	qui ta ind, g(I)
	qui ta educ_fyr, g(E)
	codebook idnum 					// get number of firms
	codebook persnr if fem==0		// get number of men
	codebook persnr if fem==1		// get number of women
	tabstat D3lw lw_fyr age_fyr aget E* I* femsh_fyr `pm' if fem==0, c(s) stat(mean n)
	tabstat D3lw lw_fyr age_fyr aget E* I* femsh_fyr `pm' if fem==1, c(s) stat(mean n)
	
	collapse (mean) lwchange_? (firstnm) Nbm_fyr Nbf_fyr `pm' D3* ind bula, by(idnum year) fast
	
	gen Ntot = Nbm_fyr+Nbf_fyr
	ta year


* Regressions for pooled years:
********************************
	
di _newline(3) " Winsorized: +/- 50% "
	
**** No controls
	* men
	reg lwchange_0 D3`pm'_win50 [aweight=Ntot], cluster(idnum)
	predict lwch_m_hat_win50 if e(sample), xb
	
	* women
	reg lwchange_1 D3`pm'_win50 [aweight=Ntot], cluster(idnum)
	predict lwch_f_hat_win50 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 (lwchange_0=D3`pm'_win50) [aweight=Ntot], first cluster(idnum)

**** Year dummies
	* men
	reg lwchange_0 D3`pm'_win50 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_m_hat_win50 if e(sample), xb

	* women
	reg lwchange_1 D3`pm'_win50 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_f_hat_win50 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win50) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies
	* men
	reg lwchange_0 D3`pm'_win50 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_win50 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind (lwchange_0=D3`pm'_win50) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies + federal state dummies
	* men
	reg lwchange_0 D3`pm'_win50 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_win50 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind i.bula (lwchange_0=D3`pm'_win50) [aweight=Ntot], first cluster(idnum)

	fastxtile `pm'q10=D3`pm'_win50 if D3`pm'_win50!=. [aw=Ntot], nq(10)
	table `pm'q10 [aw=Ntot], c(mean D3`pm'_win50 mean lwchange_0 mean lwchange_1 mean lwch_m_hat_win50 mean lwch_f_hat_win50) format(%9.4gc)
	table `pm'q10, c(freq)
	drop `pm'q10
	
	
di _newline(3) " Winsorized: +/- 75% "
		
**** No controls
	
	* men
	reg lwchange_0 D3`pm'_win75 [aweight=Ntot], cluster(idnum)
	predict lwch_m_hat_win75 if e(sample), xb
	
	* women
	reg lwchange_1 D3`pm'_win75 [aweight=Ntot], cluster(idnum)
	predict lwch_f_hat_win75 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 (lwchange_0=D3`pm'_win75) [aweight=Ntot], first cluster(idnum)

**** Year dummies
	
	* men
	reg lwchange_0 D3`pm'_win75 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_m_hat_win75 if e(sample), xb

	* women
	reg lwchange_1 D3`pm'_win75 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_f_hat_win75 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win75) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies
	
	* men
	reg lwchange_0 D3`pm'_win75 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_win75 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind (lwchange_0=D3`pm'_win75) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies + federal state dummies
	
	* men
	reg lwchange_0 D3`pm'_win75 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_win75 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind i.bula (lwchange_0=D3`pm'_win75) [aweight=Ntot], first cluster(idnum)

	fastxtile `pm'q10=D3`pm'_win75 if D3`pm'_win75!=. [aw=Ntot], nq(10)
	table `pm'q10 [aw=Ntot], c(mean D3`pm'_win75 mean lwchange_0 mean lwchange_1 mean lwch_m_hat_win75 mean lwch_f_hat_win75) format(%9.4gc)
	table `pm'q10, c(freq)
	drop `pm'q10
	
	
di _newline(3) " Trimmed: +/- 75% "
	
**** No controls

	* men
	reg lwchange_0 D3`pm'_trim75 [aweight=Ntot], cluster(idnum)
	predict lwch_m_hat_trim75 if e(sample), xb
	
	* women
	reg lwchange_1 D3`pm'_trim75 [aweight=Ntot], cluster(idnum)
	predict lwch_f_hat_trim75 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 (lwchange_0=D3`pm'_trim75) [aweight=Ntot], first cluster(idnum)

**** Year dummies

	* men
	reg lwchange_0 D3`pm'_trim75 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_m_hat_trim75 if e(sample), xb

	* women
	reg lwchange_1 D3`pm'_trim75 i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_f_hat_trim75 if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_trim75) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies
	
	* men
	reg lwchange_0 D3`pm'_trim75 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_trim75 i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind (lwchange_0=D3`pm'_trim75) [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies + federal state dummies
	
	* men
	reg lwchange_0 D3`pm'_trim75 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm'_trim75 i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind i.bula (lwchange_0=D3`pm'_trim75) [aweight=Ntot], first cluster(idnum)

	fastxtile `pm'q10=D3`pm'_trim75 if D3`pm'_trim75!=. [aw=Ntot], nq(10)
	table `pm'q10 [aw=Ntot], c(mean D3`pm'_trim75 mean lwchange_0 mean lwchange_1 mean lwch_m_hat_trim75 mean lwch_f_hat_trim75) format(%9.4gc)
	table `pm'q10, c(freq)
	drop `pm'q10
	
	
di _newline(3) " Non-winsorized "

**** No controls
	
	* men
	reg lwchange_0 D3`pm' [aweight=Ntot], cluster(idnum)
	predict lwch_m_hat if e(sample), xb
	
	* women
	reg lwchange_1 D3`pm' [aweight=Ntot], cluster(idnum)
	predict lwch_f_hat if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 (lwchange_0=D3`pm') [aweight=Ntot], first cluster(idnum)

**** Year dummies	
	
	* men
	reg lwchange_0 D3`pm' i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_m_hat if e(sample), xb

	* women
	reg lwchange_1 D3`pm' i.year [aweight=Ntot], cluster(idnum)
	predict lwchy_f_hat if e(sample), xb
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm') [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies
	
	* men
	reg lwchange_0 D3`pm' i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm' i.year i.ind [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind (lwchange_0=D3`pm') [aweight=Ntot], first cluster(idnum)

**** Year dummies + industry dummies + federal state dummies
	
	* men
	reg lwchange_0 D3`pm' i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* women
	reg lwchange_1 D3`pm' i.year i.ind i.bula [aweight=Ntot], cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year i.ind i.bula (lwchange_0=D3`pm') [aweight=Ntot], first cluster(idnum)

	fastxtile `pm'q10=D3`pm' if D3`pm'!=. [aw=Ntot], nq(10)
	table `pm'q10 [aw=Ntot], c(mean D3`pm' mean lwchange_0 mean lwchange_1 mean lwch_m_hat mean lwch_f_hat) format(%9.4gc)
	table `pm'q10, c(freq)
	drop `pm'q10

* Regressions for subperiods (only preferred specification with year dummies):
*******************************************************************************

**** Pre-2003

di _newline(3) " Winsorized: +/- 50% "
	
	* men
	reg lwchange_0 D3`pm'_win50 i.year [aweight=Ntot] if year<=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_win50 i.year [aweight=Ntot] if year<=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win50) [aweight=Ntot] if year<=2003, first cluster(idnum)

di _newline(3) " Winsorized: +/- 75% "
	
	* men
	reg lwchange_0 D3`pm'_win75 i.year [aweight=Ntot] if year<=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_win75 i.year [aweight=Ntot] if year<=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win75) [aweight=Ntot] if year<=2003, first cluster(idnum)

di _newline(3) " Trimmed: +/- 75% "
	
	* men
	reg lwchange_0 D3`pm'_trim75 i.year [aweight=Ntot] if year<=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_trim75 i.year [aweight=Ntot] if year<=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_trim75) [aweight=Ntot] if year<=2003, first cluster(idnum)

di _newline(3) " Non-winsorized "

	* men
	reg lwchange_0 D3`pm' i.year [aweight=Ntot] if year<=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm' i.year [aweight=Ntot] if year<=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm') [aweight=Ntot] if year<=2003, first cluster(idnum)

**** Post-2003

di _newline(3) " Winsorized: +/- 50% "
	
	* men
	reg lwchange_0 D3`pm'_win50 i.year [aweight=Ntot] if year>=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_win50 i.year [aweight=Ntot] if year>=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win50) [aweight=Ntot] if year>=2003, first cluster(idnum)

di _newline(3) " Winsorized: +/- 75% "
	
	* men
	reg lwchange_0 D3`pm'_win75 i.year [aweight=Ntot] if year>=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_win75 i.year [aweight=Ntot] if year>=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_win75) [aweight=Ntot] if year>=2003, first cluster(idnum)

di _newline(3) " Trimmed: +/- 75% "
	
	* men
	reg lwchange_0 D3`pm'_trim75 i.year [aweight=Ntot] if year>=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm'_trim75 i.year [aweight=Ntot] if year>=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm'_trim75) [aweight=Ntot] if year>=2003, first cluster(idnum)

di _newline(3) " Non-winsorized "

	* men
	reg lwchange_0 D3`pm' i.year [aweight=Ntot] if year>=2003, cluster(idnum)

	* women
	reg lwchange_1 D3`pm' i.year [aweight=Ntot] if year>=2003, cluster(idnum)
	
	* ratio
	ivregress 2sls lwchange_1 i.year (lwchange_0=D3`pm') [aweight=Ntot] if year>=2003, first cluster(idnum)

}






__MACOSX/dofile/._16_stayermodels.do


dofile/08_estimate_akms.do
clear all 
cap log close
set linesize 255
set more off, perm
cap program drop _all
log using ${log}/08_estimate_akms.log, replace
adopath ++${prog}


* Program estimates AKMs by gender and period (2x2). Parameters (person-effects, firm-effects, covariate index, and residuals) are saved 
* in separate files for later use. Person-effects are stored in files with one observation per person; firm-effects are stored in files
* with one observation per establishment; covariates and residuals are stored in files with one observation per person-year.

* Output for Table 2
cap program drop akms
program define akms

timer clear 1
timer on 1

use persnr betnr idnum ln_impwage educ year age fsize fem pink tenure using ${data}/AKM_select_`1' if fem==`2', clear

* Find largest connected set in pooled sample (adofile "grouping" is adapted to stop once 98.5% of person-years are allocated to limit search time)
*qui {
	egen id=group(persnr)
	egen firmid=group(betnr)

	di "Run adapted grouping algorithm... Require at least 0.985 of person-years to be allocated."
	grouping2 group, i(id) j(firmid) lowbound(0.985)

	bys group : gen gs=_N
	sum gs
	mat coverage=(r(max)\r(N)\ 100*r(max)/r(N))
*}
matlist coverage, tit(Number of person-year observations in total sample and in largest connected set) format(%11.4gc)

* Flag largest mobility group
sum gs
gen conn_new=(gs==r(max))

di _newline(3) "AKM Models for Largest Connected Sets"
di "============================================"

* Restrict to largest connected set
keep if conn_new==1

* Last firm (omitted in regressions)
if "`1'"=="1" & "`2'"=="0"{
	gen helpbetnr=(betnr==94319202)
	sort helpbetnr
	drop helpbetnr
}
if "`1'"=="1" & "`2'"=="1"{
	gen helpbetnr=(betnr==35897597)
	sort helpbetnr
	drop helpbetnr
}
if "`1'"=="2" & "`2'"=="0"{
	gen helpbetnr=(betnr==26268824)
	sort helpbetnr
	drop helpbetnr
}
if "`1'"=="1" & "`2'"=="1"{
	gen helpbetnr=(betnr==34981929)
	sort helpbetnr
	drop helpbetnr
}
cap drop firmid id gs

* Make covariates
replace age=(age-40)/40
gen age2=age*age
gen age3=age*age*age

sum
bys fem : sum

char year[omit] 1
xi i.educ*i.year i.educ|age2 i.educ|age3

* Estimate AKMs
a2reg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, individual(persnr) unit(betnr) indeffect(theta) uniteffect(psi) xb(xb) resid(r)

di _newline "Summarise parameter estimates"
sum theta psi xb r

di _newline "Variance Decomposition (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb r , noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5)	showcoleq(c) linesize(120) underscore		

* Estimate associated Match-Effects model (adjusted R2, RMSE)
egen ij=tag(betnr persnr)
egen jobsp=group(betnr persnr)
areg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, absorb(jobsp)
predict e, r
gen e_r=r-e
drop jobsp ij

di _newline "Variance Decomposition including match effect (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb e_r e, noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

* Clean up
keep persnr betnr year psi theta xb r

compress
ren theta theta`1'
ren psi psi`1'`2'
ren xb xb`1'
ren r r`1'

di _newline "Export coefficients"

di _newline "1. covariates and residuals (unit of observation: person-year)"	
preserve
	keep persnr year xb`1' r`1'
	capture noisily {

		if ("`2'"=="0") {
			save ${data}/xb_`1', replace
		}
		else {
			append using ${data}/xb_`1'
			save ${data}/xb_`1', replace
		}
	}
restore

di _newline "2. person-effects (unit of observation: person)"
preserve
	capture noisily {

		keep persnr theta`1'
		bys persnr : keep if _n==1
		
		if ("`2'"=="0") {
			save ${data}/peffs_`1', replace
		}
		else {
			append using ${data}/peffs_`1'
			save ${data}/peffs_`1', replace
		}
	}
restore

di _newline "3. firm-effects (unit of observation: establishment)"
preserve
	capture noisily {
		
		keep betnr psi`1'`2'
		bys betnr : keep if _n==1

		if ("`2'"=="0") {
			save ${data}/feffs_`1', replace
		}
		else {
			merge 1:1 betnr using ${data}/feffs_`1' 	// 1 = all female firms ; 2 = all male firms ; 3 = dual-connected
			ta _merge
			drop _merge
			save ${data}/feffs_`1', replace
		}
	}
restore	


timer off 1

di "Time use in minutes: " r(t1)/60

end

akms 1 0 
akms 1 1
akms 2 0 
akms 2 1 


* Program estimates AKMs by period, pooling across genders. Parameters (person-effects, firm-effects, covariate index, and residuals) are saved 
* in separate files for later use. Person-effects are stored in files with one observation per person; firm-effects are stored in files
* with one observation per establishment; covariates and residuals are stored in files with one observation per person-year.


* Output for Table D.1

cap program drop akms
program define akms

timer clear 1
timer on 1

use persnr betnr idnum ln_impwage educ year age fsize fem pink tenure using ${data}/AKM_select_`1' if fem!=., clear

* Find largest connected set in pooled sample (adofile "grouping" is adapted to stop once 98.5% of person-years are allocated to limit search time)
*qui {
	egen id=group(persnr)
	egen firmid=group(betnr)

	di "Run adapted grouping algorithm... Require at least 0.985 of person-years to be allocated."
	grouping2 group, i(id) j(firmid) lowbound(0.985)

	bys group : gen gs=_N
	sum gs
	mat coverage=(r(max)\r(N)\ 100*r(max)/r(N))
*}
matlist coverage, tit(Number of person-year observations in total sample and in largest connected set) format(%11.4gc)

* Flag largest mobility group
sum gs
gen conn_new=(gs==r(max))

di _newline(3) "ESTIMATION FOR NEW LARGEST CONNECTED SET"
di "============================================"

* Restrict to largest connected set
keep if conn_new==1

* Last firm (omitted in regressions)
if "`1'"=="1"{
	gen helpbetnr=(betnr==71348004)
	sort helpbetnr
	drop helpbetnr
}
if "`1'"=="2"{
	gen helpbetnr=(betnr==43506297)
	sort helpbetnr
	drop helpbetnr
}

cap drop firmid id gs

* Make covariates
replace age=(age-40)/40
gen age2=age*age
gen age3=age*age*age

sum
bys fem : sum

char year[omit] 1
xi i.educ*i.year i.educ|age2 i.educ|age3

* Estimate AKMs
a2reg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, individual(persnr) unit(betnr) indeffect(theta) uniteffect(psi) xb(xb) resid(r)

di _newline "Summarise parameter estimates"
sum theta psi xb r

di _newline "Variance Decomposition (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb r , noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

* Estimate associated Match-Effects model (adjusted R2, RMSE)
egen ij=tag(betnr persnr)
egen jobsp=group(betnr persnr)
areg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, absorb(jobsp)
predict e, r
gen e_r=r-e
drop jobsp ij

di _newline "Variance Decomposition including match effect (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb e_r e, noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

* Clean up
keep persnr betnr year psi theta xb r

compress
ren theta theta`1'
ren psi psi`1'
ren xb xb`1'
ren r r`1'

di _newline "Export coefficients"

di _newline "1. covariates and residuals (unit of observation: person-year)"	
preserve
	keep persnr year xb`1' r`1'
	capture noisily {
		save ${data}/xb_genderpooled_`1', replace
	}
restore

di _newline "2. person-effects (unit of observation: person)"
preserve
	capture noisily {
		keep persnr theta`1'
		bys persnr : keep if _n==1
		save ${data}/peffs_genderpooled_`1', replace
	}
restore

di _newline "3. firm-effects (unit of observation: establishment)"
preserve
	capture noisily {
		keep betnr psi`1'
		bys betnr : keep if _n==1
		save ${data}/feffs_genderpooled_`1', replace
	}
restore	

timer off 1

di "Time use in minutes: " r(t1)/60

end

akms 1 
akms 2 




* Program estimates AKMs by gender, pooling across periods. Parameters (person-effects, firm-effects, covariate index, and residuals) are saved 
* in separate files for later use. Person-effects are stored in files with one observation per person; firm-effects are stored in files
* with one observation per establishment; covariates and residuals are stored in files with one observation per person-year.

* Output for Table D.1

cap program drop akms
program define akms

timer clear 1
timer on 1

* Load analysis file and rebuild panel for 1995-2008
use persnr betnr year age fem educ ln_impwage using ${data}/AKM_select_1 if year<=2000, clear
append using ${data}/AKM_select_2, keep(persnr betnr year age fem educ ln_impwage)

* Restrict to gender
keep if fem==`1'

* Find largest connected set in pooled sample (adofile "grouping" is adapted to stop once 98.5% of person-years are allocated to limit search time)
*qui {
	egen id=group(persnr)
	egen firmid=group(betnr)

	di "Run adapted grouping algorithm... Require at least 0.985 of person-years to be allocated."
	grouping2 group, i(id) j(firmid) lowbound(0.985)

	bys group : gen gs=_N
	sum gs
	mat coverage=(r(max)\r(N)\ 100*r(max)/r(N))
*}
matlist coverage, tit(Number of person-year observations in total sample and in largest connected set) format(%11.4gc)

* Flag largest mobility group
sum gs
gen conn_new=(gs==r(max))

di _newline(3) "ESTIMATION FOR NEW LARGEST CONNECTED SET"
di "============================================"

* Restrict to largest connected set
keep if conn_new==1

* Last firm (omitted in regressions)
if "`1'"=="0"{
	gen helpbetnr=(betnr==62257540)
	sort helpbetnr
	drop helpbetnr
}
if "`1'"=="1"{
	gen helpbetnr=(betnr==29312556)
	sort helpbetnr
	drop helpbetnr
}

cap drop firmid id gs

* Make covariates as in AKMs by gender
replace age=(age-40)/40
gen age2=age*age
gen age3=age*age*age

sum
bys fem : sum

char year[omit] 1
xi i.educ*i.year i.educ|age2 i.educ|age3

* Estimate full AKM
a2reg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, individual(persnr) unit(betnr) indeffect(theta) uniteffect(psi) xb(xb) resid(r)

di _newline "Summarise parameter estimates"
sum theta psi xb r
bys fem : sum theta psi xb r

di _newline "Variance Decomposition (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb r , noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

* Estimate associated Match-Effects model (adjusted R2, RMSE)
egen ij=tag(betnr persnr)
egen jobsp=group(betnr persnr)
areg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, absorb(jobsp)
predict e, r
gen e_r=r-e
drop jobsp ij

di _newline "Variance Decomposition including match effect (for estimation sample)"
mat accum sumdev= ln_impwage theta psi xb e_r e, noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

* Clean up
keep persnr betnr year psi theta xb r
ren psi psi`1'

compress

di _newline "Export coefficients"

di _newline "1. covariates and residuals (unit of observation: person-year)"	
preserve
	keep persnr year xb r
	capture noisily {
		if "`1'"=="0"{
			save ${data}/xb_periodpooled, replace
		}
		else {
			append using ${data}/xb_periodpooled
			save ${data}/xb_periodpooled, replace
		}
	}
restore

di _newline "2. person-effects (unit of observation: person)"
preserve
	capture noisily {
		keep persnr theta`1'
		bys persnr : keep if _n==1
		if "`1'"=="0"{
			save ${data}/peffs_periodpooled, replace
		}
		else {
			append using ${data}/peffs_periodpooled
			save ${data}/peffs_periodpooled, replace
		}
	}
restore

di _newline "3. firm-effects (unit of observation: establishment)"
preserve
	capture noisily {
		keep betnr psi`1'
		bys betnr : keep if _n==1
		if "`1'"=="0"{
			save ${data}/feffs_periodpooled, replace
		}
		else {
			merge 1:1 betnr using ${data}/feffs_periodpooled
			ta _merge
			drop _merge
			save ${data}/feffs_periodpooled, replace
		}
	}
restore	

if "`1'"=="1"{

	* Load analysis file and rebuild panel for 1995-2008
	use persnr betnr year age fem educ ln_impwage using ${data}/AKM_select_1 if year<=2000, clear
	append using ${data}/AKM_select_2, keep(persnr betnr year age fem educ ln_impwage)
	
	* Import firm effects
	merge m:1 betnr using ${data}/feffs_periodpooled, nogen
	keep if psi0!=. & psi1!=.
	
	* Correlation of firm effects
	corr psi1 psi0
	reg psi1 psi0, cluster(betnr)
}

timer off 1

di "Time use in minutes: " r(t1)/60

end

akms 0
akms 1






__MACOSX/dofile/._08_estimate_akms.do


dofile/06_impute_wages.do
* Benjamin Bruns (fdz1213)

* Impute stochastic upper tail of wage distribution using the method of CHK adapted to the
* limitations of the Mover Model.

clear all
set more off, perm
set linesize 120
cap log close

log using ${log}/06_impute_wages.log, replace

use ${data}/export4imputation, clear
sum 

set seed 1000

* Wage
gen ln_impwage=lnrwage

qui sum year
local yrmin=r(min)
local yrmax=r(max)

qui sum educ
local edumin=r(min)
local edumax=r(max)

qui sum agegroup
local agemin=r(min)
local agemax=r(max)


* Loop over years, education groups, age groups (2-5), and gender

forval y=`yrmin'(1)`yrmax' {

	forval educ=`edumin'(1)`edumax' {
	
		forval agec=`agemin'(1)`agemax' {
		
			forval g=0/1 {
			
				di as res "Year : `y'"
				di as res "Bildcat: `educ'"
				di as res "Agegroup: `agec'"
				di as res "Gender: `g'"

				if (`agec'>1 & `agec'<6) {
				
					di "Replace wage in other yrs and share of censored wages in other yrs by sample mean for single-year spells"
					foreach var in lnrwage cens {
						sum `var' if educ==`educ' & agegroup==`agec' & fem==`g' & year==`y'
						replace i`var'=r(mean) if obs1==1 & educ==`educ' & agegroup==`agec' & fem==`g' & year==`y'
					}

					di "Getting SSC-maximum in current year:"
					sum lnrwage if year==`y'
					local wmax=r(max)-0.005
					qui sum lnrwage if year==`y'
					local wmax2=r(max)
					di "Upper bound: `wmax'"

					qui tobit lnrwage age ilnrwage icens largefirm fsize fsize2 obs1 if educ==`educ' & agegroup==`agec' & fem==`g' & year==`y', ul(`wmax')

					di "Fraction of censored calculated from estimation output: " e(N_rc)/e(N)
					qui {
						local sigma =_b[/sigma]
						cap drop xb
						predict xb if e(sample)
						cap drop k
						gen k=normal((`wmax'-xb)/`sigma')
						sum k
						local meank=r(mean)
						cap drop draw
						gen draw=k+uniform()*(1-k)
						replace draw=1-3e-7 if draw>1-3e-7 & draw<.
						replace ln_impwage=xb+`sigma'*invnorm(draw) if e(sample) & lnrwage>=e(ulopt)
						qui sum ln_impwage if e(sample) & lnrwage>=e(ulopt)
						replace ln_impwage=r(mean) if e(sample) & ln_impwage==.
					}
					sum ln_impwage lnrwage if e(sample), d
				}
			}
		}
	}
}
sum ln_impwage lnrwage, d
table year fem, c(mean ln_impwage sd ln_impwage)
table year fem, c(mean lnrwage sd lnrwage)

lab data "allocated wages using orig-spells"
save  ${data}/impwages, replace

* Clear and load masterfile to import imputed wages
clear
use ${data}/masterfile

* Import imputed wages
merge 1:1 persnr year using ${data}/impwages, keepus(ln_impwage)
qui compress
save ${data}/masterfile, replace

* Clean up
cap erase ${data}/export4imputation.dta
cap erase ${data}/impwages.dta

cap log close









__MACOSX/dofile/._06_impute_wages.do


dofile/03_prepare_ieb.do
* 	AUTOR: 	Benjamin Bruns
*	INHALT:	Aufbereitung der Personendaten des LIAB-Mover Models 2 9308 und
*			Generierung von Variablen.
*	Sample: Person-data
*	Aggregation: none, individual level
*	Aggregationsebenen der zugespielten Daten:
*	1. Zusammenfassung von Kreisen zu 402 Regionen;
*	2. Zusammenfassung Nationalität zu 15 Kategorien;
*	3. Zusammenfassung von 3-Steller-Berufsklassifikation
*	4. Zusammenspielen mit CPI-Deflator
*	5. Zusammenspielen mit IAB-BP
*	STAND: 01.06.2015

clear all
capture log close
set linesize 120
set more off, perm
cap program drop _all
adopath ++${prog}
set seed 1000

log using ${log}\03_prepare_ieb.log, text replace
timer on 1
di c(current_date)
di c(current_time)

* Loading IEB data (person-spells)
use persnr betnr idnum begepi endepi frau gebjahr nation bild grund tentgelt 	///
gleitz beruf stib erwstat estatvor quelle spell level1	///
jahr betr_st tage_erw ein_bet tage_bet ein_job tage_job anz_lst	///
tage_lst2 lohn8tv estat2_8tv tage_estat2_8tv using ${orig}\liab_mm_9308_v1_pers.dta, clear

lab def dummy 0 "No" 1 "Yes"

* Import BHP data
sort betnr jahr
merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(betnr jahr w93_3_gen az_ges ao_kreis te_med)
drop _merge

* Saving Labels (Fehler in JoSuA)
*lab save _all using ${log}/origlab.do, replace


* Preparation procedures

	* Rename variables
	rename begepi adate
	rename endepi edate
	format adate %dD_m_CY
	format edate %dD_m_CY
	rename frau fem

	* Year variable
	rename jahr year
	lab var year "Year"

	* Age variable
	gen age = year-gebjahr
	lab var age "Age"
	tab age, m

	keep if quelle ==1	 	/* Keep BeH spells for analysis, no unemployment spells */
	tab level1 				/* level1>0 indicates parallel employment spell */

	* Parallel job spells? I deal with this below.
	gen mjob = level1>0	
	lab var mjob "Multiple Jobs/Income sources"		
	keep if level1==0	// Drop all parallel spells: Keep only "Hauptbeschäftigung" in BeH
	*tab iabid, mis		// If the parallel employment spell is in an establishment with valid idnum,
						// but the main employment spell is not, this procedure might reduce
						// the number of available idnum. B

	* Distribution of IAB-plants among betnr across years
	tab year betr_st , mis

	* Recode all missing values to "."
	recode betnr idnum nation bild gleitz beruf stib erwstat estatvor lohn8tv  ///
	estat2_8tv tage_estat2_8tv te_med ao_kreis (mis=.)

	* Plausibility checks
	assert(adate<=edate)
	assert(year(adate)==year(edate))
	assert(edate-adate<=365)

	* Define new spell variable
	drop spell
	bys persnr (adate quelle): gen spell = _n	/* New Spell-counter; Ordering has not been changed with respect to "geringfügiger Beschäftigung"  */
	by persnr : gen nspell = _N
	lab var nspell "Number of spells per persnr"
	tab nspell


* Some imputations: industry, nationality, kreis, occupation, occupation status

	* Industry: impute modal industry of firm to all firm-years
	* Interpolation at firm-level (time-invariant)
	rename w93_3_gen w93_3

	bys betnr : egen modInd = mode(w93_3), maxmode	/* Mode industry-classification by betnr */
	tab modInd if modInd!=. & w93_3==.
	bys betnr : replace w93_3 = modInd

	drop modInd

	* Merge "similar" industries with few observations:
	recode w93_3 (603=602) (183=182) (120 132=131) (15=14)


	* Nationality: 
		
		* Impute mode nationality of person to all person-spells
		count if nation==.
		egen mnation=mode(nation), by(persnr) maxmode
		replace nation=mnation
		di as res "Remaining missings in nationality:"
		count if nation==.
		lab var nation "nationality (mode)"
		drop mnation
		
		* Create dummy variable for German / non-German nationality
		gen germnat = (nation==0)
		label var germnat "Nationality"
		label define germnat_lb 0 "Non-German" 1 "German"
		label values germnat germnat_lb
		replace germnat=. if nation==.

	* District: 
		
		* Impute mode district by betnr
		count if ao_kreis==.
		ren ao_kreis kreis
		egen mkreis=mode(kreis), by(betnr) maxmode
		gen kreis_old=kreis
		replace kreis=mkreis
		lab var kreis "region (mode)"
		lab var kreis_old "ao_kreis (original)"

		* Remove invalid regions
		keep if kreis>=1000
		lab val kreis
		count if kreis==.
		cap drop mkreis
		
		* Dummy for West Germany
		gen byte west=0
		replace west=1 if kreis <=11100		/* Note: 11100 corresponds to "Berlin, West-Stadt" */
		replace west=. if missing(kreis)
		lab var west "Dummy for working in West Germany"
		lab def westlb 0 "East" 1 "West"
		lab val west westlb


	* Occupation: mode occupation within employer-match
	di as res "Missing occupation information"
	count if beruf==.
	bys betnr persnr year: egen mberuf = mode(beruf), maxmode
	*bys betnr persnr year: replace berufc = modBeruf
	gen beruf_old=beruf
	replace beruf = mberuf
	cap drop mberuf
	lab var beruf "occupation, 3-digit (mode)"


	* Occupation status (= STIB); simple forward-backward induction
	gen stibc = stib
	gen spell2=(-1)*spell
	bys persnr (spell) : replace stibc = stibc[_n-1] if missing(stibc)
	bys persnr (spell2): replace stibc = stibc[_n-1] if missing(stibc)

	tab stibc quelle, m
	replace stib = stibc

	cap drop berufc stibc first

* Import SSC-max and define censoring dummy

	* SSC-max
	gen upbound=.
	replace upbound=47.06442 if year==1975 & west==1 & upbound==.
	replace upbound=51.9677 if year==1976 & west==1 & upbound==.
	replace upbound=57.15221 if year==1977 & west==1 & upbound==.
	replace upbound=62.19354 if year==1978 & west==1 & upbound==.
	replace upbound=67.23999 if year==1979 & west==1 & upbound==.
	replace upbound=70.40489 if year==1980 & west==1 & upbound==.
	replace upbound=73.96349 if year==1981 & west==1 & upbound==.
	replace upbound=79.00482 if year==1982 & west==1 & upbound==.
	replace upbound=84.04617 if year==1983 & west==1 & upbound==.
	replace upbound=87.17016 if year==1984 & west==1 & upbound==.
	replace upbound=90.76965 if year==1985 & west==1 & upbound==.
	replace upbound=94.13395 if year==1986 & west==1 & upbound==.
	replace upbound=95.81609 if year==1987 & west==1 & upbound==.
	replace upbound=100.5813 if year==1988 & west==1 & upbound==.
	replace upbound=102.5396 if year==1989 & west==1 & upbound==.
	replace upbound=105.8988 if year==1990 & west==1 & upbound==.
	replace upbound=109.2631 if year==1991 & west==1 & upbound==.
	replace upbound=113.9925 if year==1992 & west==1 & upbound==.
	replace upbound=121.0279 if year==1993 & west==1 & upbound==.
	replace upbound=127.7514 if year==1994 & west==1 & upbound==.
	replace upbound=131.1157 if year==1995 & west==1 & upbound==.
	replace upbound=134.1118 if year==1996 & west==1 & upbound==.
	replace upbound=137.8392 if year==1997 & west==1 & upbound==.
	replace upbound=141.1984 if year==1998 & west==1 & upbound==.
	replace upbound=142.8805 if year==1999 & west==1 & upbound==.
	replace upbound=144.169 if year==2000 & west==1 & upbound==.
	replace upbound=146.2448 if year==2001 & west==1 & upbound==.
	replace upbound=147.95 if year==2002 & west==1 & upbound==.
	replace upbound=167.67 if year==2003 & west==1 & upbound==.
	replace upbound=168.85 if year==2004 & west==1 & upbound==.
	replace upbound=170.96 if year==2005 & west==1 & upbound==.
	replace upbound=172.6 if year==2006 & west==1 & upbound==.
	replace upbound=172.6 if year==2007 & west==1 & upbound==.
	replace upbound=173.77 if year==2008 & west==1 & upbound==.
	replace upbound=177.53 if year==2009 & west==1 & upbound==.
	replace upbound=180.82 if year==2010 & west==1 & upbound==.
	replace upbound=45.38738 if year==1990 & west==0 & upbound==.
	replace upbound=57.15221 if year==1991 & west==0 & upbound==.
	replace upbound=80.46712 if year==1992 & west==0 & upbound==.
	replace upbound=89.09261 if year==1993 & west==0 & upbound==.
	replace upbound=99.17529 if year==1994 & west==0 & upbound==.
	replace upbound=107.5809 if year==1995 & west==0 & upbound==.
	replace upbound=113.9925 if year==1996 & west==0 & upbound==.
	replace upbound=119.3457 if year==1997 & west==0 & upbound==.
	replace upbound=117.6687 if year==1998 & west==0 & upbound==.
	replace upbound=121.0279 if year==1999 & west==0 & upbound==.
	replace upbound=119.0236 if year==2000 & west==0 & upbound==.
	replace upbound=122.7101 if year==2001 & west==0 & upbound==.
	replace upbound=123.29 if year==2002 & west==0 & upbound==.
	replace upbound=139.73 if year==2003 & west==0 & upbound==.
	replace upbound=142.62 if year==2004 & west==0 & upbound==.
	replace upbound=144.66 if year==2005 & west==0 & upbound==.
	replace upbound=144.66 if year==2006 & west==0 & upbound==.
	replace upbound=149.59 if year==2007 & west==0 & upbound==.
	replace upbound=147.54 if year==2008 & west==0 & upbound==.


	* Censoring dummy
	gen cens=0
	replace cens=1 if tentgelt>=round(upbound)
	lab var cens "Censoring dummy SSC-max"

	* Cap tentgelt at censoring bound, strict
	gen dwage=tentgelt
	replace dwage=round(upbound) if tentgelt>=round(upbound)


* Import CPI-deflator and deflate wages
	
	* CPI-deflator
	gen D_CPI=.
	replace D_CPI=50.08555 if year==1975
	replace D_CPI=52.23752 if year==1976
	replace D_CPI=54.1657 if year==1977
	replace D_CPI=55.62066 if year==1978
	replace D_CPI=57.90998 if year==1979
	replace D_CPI=61.04891 if year==1980
	replace D_CPI=64.91031 if year==1981
	replace D_CPI=68.329 if year==1982
	replace D_CPI=70.5675 if year==1983
	replace D_CPI=72.26666 if year==1984
	replace D_CPI=73.8438 if year==1985
	replace D_CPI=73.75149 if year==1986
	replace D_CPI=73.92993 if year==1987
	replace D_CPI=74.87154 if year==1988
	replace D_CPI=76.95159 if year==1989
	replace D_CPI=79.02659 if year==1990
	replace D_CPI=81.91365 if year==1991
	replace D_CPI=86.11435 if year==1992
	replace D_CPI=89.965 if year==1993
	replace D_CPI=92.29871 if year==1994
	replace D_CPI=93.93232 if year==1995
	replace D_CPI=95.21587 if year==1996
	replace D_CPI=97.08285 if year==1997
	replace D_CPI=98.01633 if year==1998
	replace D_CPI=98.59977 if year==1999
	replace D_CPI=100 if year==2000
	replace D_CPI=101.9837 if year==2001
	replace D_CPI=103.3839 if year==2002
	replace D_CPI=104.5508 if year==2003
	replace D_CPI=106.1844 if year==2004
	replace D_CPI=107.9347 if year==2005
	replace D_CPI=109.5683 if year==2006
	replace D_CPI=112.1354 if year==2007
	replace D_CPI=115.0525 if year==2008

	* Compute Real Wages
	gen rwage     = dwage / (D_CPI/100)
	label var rwage "Real daily wage"


	* Dummy for trainees
	gen ausb=0
	replace ausb=1 if (year<1999 & stib==0) | (year>=1999 & inlist(erwstat, 102, 105, 106, 141))
	lab var ausb "1 if trainee"


* Initial sample restrictions

	* Drop marginal jobs for comparability over time
	drop if inlist(erwstat, 109, 110, 202, 209, 210)

	* restrict to full-time
	keep if stib<=4

	* age b/w 15 and 64
	keep if age >=15 & age<=64

	* only West Germany
	keep if west==1


	* Exclude irrelevant occupations:
	drop if   beruf==555 	/* Behinderte */						///
			| beruf==666	/* Rehabilitanden */					///
			| beruf==888 	/* Pflegeperson */						///
			| beruf==924 	/* Mit Haushaltssscheckverfahren gem.*/ ///
			| beruf==971	/* Mithelfende FamAngehörige */			///		/* Keep Azubis and Interns, but create dummy for them. */
			| beruf==981	/* Trainees with recognized training */	///		/* Mobility may be particularly high for that group.   */
			| beruf==982	/* Interns, unpaid trainees	*/			///
			| beruf==983	/* Arbeitskräfte arbeitssuchend */		///
			| beruf==991	/* Arbeitskräfte ohne Angabe */			///
			| beruf==995	/* Vorruhestand, Alterübergangsgeld */	///
			| beruf==996	/* ATZ */									///
			| beruf==997	/* Ausgleichsgeldbezieher */



	compress
	save ${data}\temp1_iebprep, replace

use ${data}\temp1_iebprep.dta, clear



* Collapse multiple person-firm-records within a year into a single person-firm-year observation.
* Construction based on the definition in Card, Heining, and Kline (2013).

egen spellct = tag(persnr year betnr adate)
levelsof fem, l(lev)
  foreach x of local lev {
	 qui sum spellct if fem==`x'
	 di as text "`: label (fem) `x'' --> Number of person-firm-records : " as result `r(sum)'
}

* Store labels to reattach after collapse
#d ;
local varlist "beruf w93_3 bild stib ausb gebjahr erwstat rwage tage_erw tage_bet anz_lst tage_job age germnat
			idnum fem nation betr_st ein_job az_ges te_med kreis cens";
#d cr

foreach x in `varlist' {

di "`x'"
local l`x' : variable label `x'
if `"`l`x''"' == "" {
local l`x' "`x'"
}
}

* Length of employment spells:
gen days = edate-adate+1

gen spellinc = days*rwage

gen ct=1	// keep track of multiple person-firm combinations within a year

collapse	(sum) days spellinc	///
			(rawsum) ct		///
			(max) beruf ausb w93_3 bild stib gebjahr erwstat tage_erw tage_bet anz_lst tage_job age germnat cens kreis nation ///
			(firstnm) idnum fem betr_st ein_job az_ges te_med  ///
			, by(persnr betnr year) fast


egen spellct = tag(persnr year betnr)
levelsof fem, l(lev)
  foreach x of local lev {
	 qui sum spellct if fem==`x'
	 di as text "`: label (fem) `x'' --> Number of person-firm-records : " as result `r(sum)'
 }


gen rwage = spellinc/days


* Select main income spell
gsort persnr year -spellinc
bys persnr year : keep if _n==1

drop spellinc

* Drop inactive spells and spells with implausibly low wages (<10 EUR real);
* Do this AFTER collapse, i.e. on avg wages within person-firm spell within a year.
drop if rwage<10


* Re-attach labels
foreach x in `varlist' {
label var `x' "`l`x''"
}
lab var ct "Person-firm matches w/n year"


* Check if everything makes sense:
bys year : sum days
assert(days<=366)


* Keep only complete observations:
drop if missing(beruf, stib, w93_3, rwage)

tab betr_st, m

* Drop vartiables without further use to save space; können später wieder rangespielt werden.
keep beruf ausb w93_3 bild stib gebjahr erwstat tage_erw tage_bet anz_lst tage_job age germnat cens ///
	idnum fem nation betr_st ein_job az_ges te_med kreis persnr betnr year rwage days

compress
save ${data}/temp2_iebprep.dta, replace


use ${data}/temp2_iebprep.dta, clear

* Log real daily wages
gen lnrwage = ln(rwage)
lab var lnrwage 	"Log real daily wage"


* Indicator for IAB-BP firm
gen liab = idnum!=.
cap drop _merge

* Generate Bundesland for all observations (so far only in IAB)
cap drop bula
gen bula = int(kreis/1000)

tab bula, m


* Temporary variables for imputation of bildung:
gen quelle=1
bys persnr : gen spell=_n
bys persnr : gen nspell = _N

qui compress
save ${data}/ieb.dta, replace

forval x =1/2 {
	cap erase ${data}/temp`x'_iebprep.dta
}

* next step: impute "bild"
timer off 1
timer list 1

di c(current_date)
di c(current_time)

cap log close








__MACOSX/dofile/._03_prepare_ieb.do


dofile/02_merge_and_clean_iab_ep.do
* Benjamin Bruns (fdz1213)
* Aufbereitung des LIAB-Mover Models 9308
* 1. Zusammenspielen und Recodings
* 2. ggf. Interpolation/Imputation von fehlenden Werten
* 3. Generieren von zusätzlichen Variablen
* 4. Einige deskriptive Statistiken
* teilw. DoFile vom FDZ des IAB (Stata Panel Syntax)
* 	Aggregation: none; unit of observation is firm.
* I include a vast number of variables though not all will be used in the analysis.
* Some code adapted from Mittag (2015)


cap log close
clear all
log using ${log}\02_merge_and_clean_iab_ep.log, replace

* Zusammenspielen der vorbereiteten Wellen
local y=2008

while `y'>1992 {
append using ${data}\iabbp_`y'_panel_test.dta
local y=`y'-1
}
 
sort idnum jahr

keep idnum jahr bula hrf_quer ges_vor gesamt geschvol invest tarif inhaber teilzeit einstell entlass betrrat betr_and single form ///
eigentum  bran_n00 ges_frau weiterb west grjahr fhire d_grow svb geschart tech ertlag ertrlagv bran_n99 export ict antvorl_vor uebtarif ///
modgewbe sonderz kapbeteil altvers gewbeteil sonstson uebtarif* oeffnklau ausstarif
rename jahr year

* Label variables
label variable  bula		"Bundesland"
label variable  west 		"West/Ost"
label variable  year		"Befragungsjahr"
label variable  ges_vor		"Gesamtzahl Beschäftigter Vorjahr"
label variable  gesamt		"Gesamtzahl Beschäftigter"
label variable  svb			"Sozialversicherungspflichtig Beschäftigte"
label variable  geschart	"Art des Geschäftsvolumen"
label variable  geschvol	"Geschäftsvolumen"
label variable  invest		"Investitionen"
label variable  tech		"Beurteilung des technischen Standes der Anlagen"
label variable  tarif		"Geltung Tarifvertrag"
label variable  inhaber		"Tätige Inhaber insgesamt"
label variable  teilzeit	"Teilzeitbeschäftigte insgesamt"
label variable  einstell	"Neueinstellungen insgesamt"
label variable  entlass		"Anzahl Ausgeschiedene insgesamt"
label variable  betrrat		"Betriebs-/Personalrat"
label variable	betr_and 	"andere betriebsspezifische Form der Mitarbeitervertretung"
label variable  single		"Betrieb/Dienststelle ist ..."
label variable  form		"Rechtsform"
label variable  bran_n99	"Brancheneinteilung bis 1999"
label variable  bran_n00	"Brancheneinteilung ab 2000"
label variable  ges_frau	"Anzahl beschäftigte Frauen insgesamt"
label variable  weiterb		"Finanzierung Weiterbildungsmaßnahmen"
label variable  ertlag		"Ertragslage aktuelles Geschäftsjahr"
label variable  grjahr		"Gründungsjahr ab 1990"
label variable  ertrlagv 	"Ertragslage im letzten Geschäftsjahr"
label variable hrf_quer		"Hochrechnungsgewicht für Querschnittsdaten"
label variable d_grow           "Erwartete Entw. Gesch.vol im aktuellen Jahr"
label variable fhire		"Wollten einstellen, haben aber nicht"
label variable export		"Positiver Exportanteil im vergangenen GJ"
label variable ict 			"ICT-Investment"
label variable antvorl_vor	"Anteil Vorleistungen an Vorjahresumsatz"
label variable uebtarif 	"über Tarif (wenn tarifgebunden)"
label variable modgewbe 	"Modell zur Gewinn-/Kapitalbeteiligung"
label variable sonderz		"Sonderzahlungen"
label variable kapbeteil	"Kapitalbeteiligung"
label variable altvers 		"betriebliche Altersversorgung"
label variable gewbeteil	"Gewinnbeteiligung"
label variable sonstson		"sonstige Sonderzahlungen"
label variable uebtarif_unan "übertarifl. Bez. für unang. MA"
label variable uebtarif_fach "übertarifl. Bez. für Fachangest."
label variable uebtarif_ange "übertarifl. Bez. für Angelernte"
label variable uebtarif_qual "übertarifl. Bez. für qualifizierte MA"
label variable oeffnklau 	"Öffnungsklausel genutzt"
label variable ausstarif	"aussertarifl Angestellte"



* Recode binary variables
recode fhire betrrat weiterb (2=0)

label define fhirelb 0 "kein Bedarf/Einstellungen" 1 "Bedarf, keine Einstellung"
label value 	fhire fhirelb


****** CORRECTIONS / IMPUTATIONS / EDITING OF VARIABLES

*** Missing values:
* Recode missing values
recode geschvol d_grow gesamt ges_vor invest inhaber ges_frau teilzeit fhire einstell entlass weiterb tarif betrrat ///
form single grjahr bran_n99 bran_n00 tech ertlag ertrlagv geschart svb antvorl_vor uebtarif modgewbe sonderz kapbeteil ///
altvers gewbeteil sonstson uebtarif_unan uebtarif_fach uebtarif_ange uebtarif_qual oeffnklau ausstarif (-9 -8=.)
recode d_grow (4=.)
recode eigentum (-9 -8=6)

*** Branch classification:
* Create consistent branch classification
recode bran_n00 (12=10) (21=14) (18=6) (23=22) (40=38)
bysort idnum: egen bran=mode(bran_n00), maxmode
recode bran_n99 (3=7) (4=8) (5=9) (6 7=10) (8=13) (9=14) (10=15) (11=16) (12=17) (13=6) (14=5) (15=4) (16=3) (17=19) (18=20) (19=22) (20=24) (21=26) (22=27) (23=33) (24 28=35) (26=34) (27=37) (29=30) (30 34=32) (32=30) (33=36) (36 37=39) (39 40=41) (25 35=38)
bysort idnum: egen br99=mode(bran_n99), maxmode
replace bran=br99 if bran==.
drop br99 bran_n99 bran_n00

*** State variables:
* Pool West Berlin and Berlin
recode bula (0=11)
* Allocate establishments with bula=18 to either Saarland or Rheinland-Pfalz
gen saar=10 if bula==10
replace saar=7 if bula==7
bysort idnum: egen saar2=mode(saar), minmode
replace bula=saar2 if bula==18 & saar2!=.
replace bula=7 if bula==18
drop saar saar2


/* Redate variables reported for last year */
ren export export_vor
ren geschvol geschvol_vor
ren geschart geschart_vor
bys idnum (year) : gen antvorl=antvorl_vor[_n+1]
bys idnum (year) : gen export=export_vor[_n+1]
bys idnum (year) : gen geschvol=geschvol_vor[_n+1]
bys idnum (year) : gen geschart=geschart_vor[_n+1]

/* Get the 2008 value of antvorl from 2009 sample */
preserve
	use ${orig}\iabbp_2009.dta, clear
	gen antvorl2008=q10/100 if q10>=0
	gen export2008=q08c/100 if q08c>=0
	gen geschvol2008=q07 if q07>=0
	gen geschart2008=q06 if q06>=0
	keep idnum antvorl2008 export2008 geschvol2008 geschart2008
	recode antvorl2008 export2008 geschvol2008 geschart2008 (-9 -8 = .)
	save ${data}/iab_tmp_antvorl.dta, replace
restore

/* Get the 2008 antvorl_vor from the 2009 file (vorjahr) */
merge m:1 idnum using ${data}\iab_tmp_antvorl.dta
replace antvorl=antvorl2008 if year==2008
replace export=export2008 if year==2008
replace geschvol=geschvol2008 if year==2008
replace geschart=geschart2008 if year==2008
cap drop _merge antvorl2008 geschvol2008 export2008 geschart2008

/* Interpolate missings, and fill corners */
bys idnum : ipolate antvorl year , g(i_antvorl) epolate
replace i_antvorl=round(i_antvorl, .0001)
bys idnum : ipolate export year , g(i_export) epolate
replace i_export=round(i_export, .0001)
bys idnum : ipolate geschvol year , g(i_geschvol) epolate
replace i_geschvol=round(i_geschvol, .01)

* Make geschart constant:
egen mgeschart=min(geschart), by(idnum)
tab mgeschart geschart, mis
replace geschart=mgeschart
drop mgeschart

*** Revenues and Investment:
* Change units of geschvol and invest to 10.000s
replace geschvol=geschvol/10000
replace invest=invest/10000


*** Correct missing values if possible and sensible:
* 	Variables: female workers, investment, parttime, and tech
* Help variables for sorting:
bys idnum (year) : gen spID = _n		/* Establishment spell */
gen spID2 = (-1)*spID					/* Cannot use bys idnum (-spID), hence need to construct help var for -spID */
egen tagID = tag(idnum)
tab year tagID						/* Number of new firms in the sample*/

* 1. Female workers (= GES_FRAU)
gen ges_frau2 = ges_frau	/* help variable */
bys idnum (spID) : replace ges_frau2 = round((ges_frau2[_n+1]+ges_frau2[_n-1])/2 ,1) ///	/* Replace gaps by average value of previous and following year. */
	if ges_frau2==. & !missing(ges_frau2[_n+1]) & !missing(ges_frau2[_n-1])
bys idnum (spID) : replace ges_frau2 = ges_frau2[_n-1] ///						// Replace current value by past value if current val.
	if ges_frau2[_n-1]!=. & ges_frau2==.											// is missing and past is available; chronological sorting.
bys idnum (spID2) : replace ges_frau2 = ges_frau2[_n-1] ///						/* As before, but inverse chronological sorting. */
	if ges_frau2[_n-1]!=. & ges_frau2==.	
replace ges_frau2=0 if ges_frau2==.												/* Code any remaining missing val's as 0 */
replace ges_frau = ges_frau2 if ges_frau==.					
drop ges_frau2

* 2. Investment  (= INVEST)
gen invest2 = invest
bys idnum (spID) : replace invest2 = (invest2[_n+1]+invest2[_n-1])/2 	///
	if invest2==. & !missing(invest2[_n+1]) & !missing(invest2[_n-1])	
bys idnum (spID) : replace invest2 = invest2[_n-1]	///				/* Chronological sorting */
	if invest2==. & !missing(invest2[_n-1])
bys idnum (spID2) : replace invest2 = invest2[_n-1]	///				/* Inverse chronological sorting */
	if invest2==. & !missing(invest2[_n-1])
replace invest2 = 0 if invest2==.									/* Code remaining missing vals as 0 (standard assumption) */
replace invest = invest2 if invest==.
drop invest2

* 3. Parttime workers (= TEILZEIT)
gen teilz2 = teilzeit
bys idnum (spID) : replace teilz2 = round((teilz2[_n+1]+teilz2[_n-1])/2, 1) 	///
	if teilz2==. & !missing(teilz2[_n+1]) & !missing(teilz2[_n-1])	
bys idnum (spID) : replace teilz2 = teilz2[_n-1]	///				/* Chronological sorting */
	if teilz2==. & !missing(teilz2[_n-1])
bys idnum (spID2) : replace teilz2 = teilz2[_n-1]	///				/* Inverse chronological sorting */
	if teilz2==. & !missing(teilz2[_n-1])
replace teilz2 = 0 if teilz2==.									/* Code remaining missing vals as 0 (standard assumption) */
replace teilzeit = teilz2 if teilzeit==.
drop teilz2

* 4. Technological state of machines (= TECH); range=[1,5]
gen tech2 = tech
bys idnum (spID) : replace tech2 = int((tech2[_n+1]+tech2[_n-1])/2) ///		// Replace by "weakly better" state of machines:
	if tech2==. & !missing(tech2[_n+1]) & !missing(tech2[_n-1])	&	///		// Use average if earlier stage was 2 integers better (smaller value)
	tech2[_n+1]>=tech2[_n-1]												// than the next periods state. Use the integer value of the average																		
																			// if the gap is of size 1 or 3
																			// (e.g. 1 in 1999 and 4 in 2001 => 2 in 2000)
bys idnum (spID) : replace tech2 = tech2[_n-1] ///							// If future value is smaller, i.e. machines get better,
	if tech2==. & !missing(tech2[_n+1]) & !missing(tech2[_n-1]) & ///		// then I interpolate the past value for the current value
	tech2[_n+1]<tech2[_n-1]													// assuming that the establishment uses its machines until they					
																			// are renewed next period.
bys idnum (spID) : replace tech2 = tech2[_n-1] ///							/* Extrapolate last value by second-to-last */
	if tech2==. & !missing(tech2[_n-1])																										
bys idnum (spID2) : replace tech2 = tech2[_n-1] ///							/* Extrapolate first value by second value */
	if tech2==. & !missing(tech2[_n-1])					

replace tech2 = 6 if tech2==.			/* Additional category for "unknown" */
replace tech = tech2 
lab def techlab 1 "state-of-the-art" 2 "rather new" ///
3 "average" 4 "rather old" 5 "out-of-date" 6 "unknown"
lab val tech techlab
drop tech2

drop spID spID2 tagID


* Dummy if owner(s) work(s) in firm
gen work_owner=inhaber>0
replace work_owner=0 if inhaber==.	// If missing, assume no owner is working

* Make some variables constant within firms
sort idnum
gen export_old=export
gen invest_old=invest
by idnum: egen bran_c=mode(bran), maxmode
by idnum: egen bula_c=mode(bula), maxmode
by idnum: egen form_c=mode(form), minmode
by idnum: egen eigentum_c=mode(eigentum), minmode
by idnum: egen grjahr_c=mode(grjahr), minmode
by idnum: egen single_c=mode(single), minmode
by idnum: egen weiterb_c=mode(weiterb), maxmode
by idnum: egen betrrat_c=mode(betrrat), maxmode
by idnum: egen tarif_c=mode(tarif), minmode
by idnum: egen work_owner_c=mode(work_owner), maxmode
by idnum: egen export_c=mean(export)
by idnum: egen invest_c=mean(invest)
by idnum: egen uebtarif_c=min(uebtarif)
by idnum: egen uebtarif_unan_c=min(uebtarif_unan)
by idnum: egen uebtarif_fach_c=min(uebtarif_fach)
by idnum: egen uebtarif_ange_c=min(uebtarif_ange)
by idnum: egen uebtarif_qual_c=min(uebtarif_qual)
by idnum: egen modgewbe_c=max(modgewbe)
by idnum: egen sonderz_c=max(sonderz)
by idnum: egen kapbeteil_c=max(kapbeteil)
by idnum: egen altvers_c=max(altvers)
by idnum: egen gewbeteil_c=max(gewbeteil)
by idnum: egen sonstson_c=max(sonstson)
by idnum: egen ausstarif_c=min(ausstarif)
by idnum: egen oeffnklau_c=min(oeffnklau)



lab def singlab 1 "Single-enterprise company" 2 "Branch/branch office" ///
3 "Headquarters/headoffice" 4 "Intermediate instance"
lab val single singlab

* Cross tabulations of edited & unedited variable (to make sure there are not "too many" off-diagonal elements)
* There are quite a few, mostly because of eliminated missings.
foreach x in bran bula form eigentum grjahr single weiterb betrrat tarif work_owner {
tab `x' `x'_c, mis
}

* Rename variables and store labels
foreach x in bran bula form eigentum grjahr single weiterb betrrat tarif work_owner export invest uebtarif uebtarif_unan uebtarif_fach uebtarif_ange uebtarif_qual modgewbe sonderz kapbeteil altvers gewbeteil sonstson ausstarif oeffnklau{
local l`x' : variable label `x'
if `"`l`x''"' == "" {
local l`x' "`x'"
}
replace `x'=`x'_c
drop `x'_c
}



/***************************************\
	CREATE ADDITIONAL VARIABLES
\***************************************/

* index of number of variables that indicate scope for firm-level rent-sharing

* first combine a few variables:
gen duebtarif=(uebtarif==1 | uebtarif==3 | uebtarif_unan==1 | uebtarif_fach==1 | uebtarif_ange==1 | uebtarif_qual==1)
gen dgewbet=(modgewbe==1 | gewbeteil==1 | kapbeteil==1)
gen dsonst=(sonstson==1 | sonderz==1 | altvers==1)
recode ausstarif oeffnklau (2=0)

* total of 5 variables; firms are associated with single value
egen nkeyvars=rowtotal(duebtarif dgewbet dsonst ausstarif oeffnklau)
tab nkeyvars, mis 
tab year nkeyvars, mis
tab year nkeyvars, mis nofreq row

* Revenue per worker
gen rev_pw=geschvol/gesamt
* Investment per worker
gen inv_pw=invest/gesamt

* Deflate nominale variables using the Producer Price Index (OECD Stat Extract, accessed 4th Oct 2015)
* Index 2010=100, by main sectors (manufacturing, industrial activities, mining and quarrying activities, manufacture of food products, energy)


* Get counts of missing values for continuous variables
foreach x in hrf_quer gesamt geschvol rev_pw inv_pw {
tab `x' if `x'==., mis
}

* Replace geschvol, rev_pw & inv_pw by categorical variables (get details for now to see if categories below make sense)
bys year: sum geschvol rev_pw inv_pw, d

* Create categorical variables from inv_pw, geschvol, rev_pw
foreach x in geschvol rev_pw inv_pw {
display `x'
xtile d_`x'=`x' if `x'>0 [pw=hrf_quer], nquantiles(10)	/* Missings are ignored */
replace d_`x'=11 if d_`x'==.					/* Assign category 11 to missing */
_pctile `x' if `x'>0 [pw=hrf_quer], nquantiles(10)	/* Missings are ignored*/
return list
local r1=round(r(r1),0.01)
local r9=round(r(r9),0.01)
label def d`x'lb 1 "0< `x' < `r1'" 10 "`r9' < `x'" 11 "`x' missing"
foreach y of numlist 1/8 {
local z=`y'+1
local r1=round(r(r`y'),0.01)
local r2=round(r(r`z'),0.01)
label def d`x'lb `z' "`r1'< `x' <`r2'", add
}
label val d_`x' d`x'lb
tab d_`x', mis
}

* Share of parttime employment
gen share_pt=teilzeit/gesamt

* Dummy if firm uses parttime employment
gen use_pt = (!missing(teilzeit) & teilzeit>0)	/* Dummy if plant uses part-time employment */
lab def use_pt_lab 0 "No" 1 "Yes"
lab val use_pt usept_lab

* Share of female employment
gen share_fem=ges_frau/gesamt
replace share_fem = 1 if share_fem>1

* Employment growth index & dummy if employment is growing
gen DHSindex=2*(gesamt-ges_vor)/(gesamt+ges_vor)
gen emp_grd=(gesamt-ges_vor)>=0
replace emp_grd=. if gesamt==. | ges_vor==.

* Dummies if firm is hiring/firing
gen hiring=einstell>0
replace hiring=0 if einstell==.
gen firing=entlass>0
replace firing=. if entlass==.

* Get counts of missing values for continuous variables
foreach x in hrf_quer gesamt geschvol rev_pw inv_pw share_fem share_pt {
tab `x' if `x'==., mis
}


* Label new variables
label var rev_pw "Geschaeftsvolumen pro Arbeiter"
label var share_pt "Anteil Teilzeitarbeiter"
label var inv_pw "Investitionen pro Arbeiter (in 10000 Euro)"
label var share_fem "Anteil Frauen"
label var work_owner "mind. ein Inhaber arbeitet im Betrieb"
label var emp_grd "Mehr Arbeiter als im Vorjahr"
label var DHSindex "DHS employment growth index"
label var hiring "Hat Arbeiter eingestellt"
label var firing "Hat Arbeiter entlassen"
label var bran "Brancheneinteilung"
label var geschvol "Geschaeftsvolumen in 10000 Euro"
label var d_geschvol "Geschaeftsvolumen, kategorisch"
label var d_rev_pw "Geschaeftsvolumen pro Arbeiter, kategorisch"
label var d_inv_pw "Investitionen pro Arbeiter, kategorisch"

label def dummy 0 "Nein" 1 "Ja"
label val work_owner emp_grd hiring firing export dummy

label define	branlb 	1 "Land- und Forstwirtschaft" 2 "Bergbau/Energie" 3 "Nahrung/Genuss"	 ///
						4 "Bekleidung,Textil" 5 "Papier,Druck" 6 "Holzbearbeitung & Möbel,Schmuck,Spielwaren"  ///
						7 "Chem.Industrie" 8 "Kunststoff,Gummi" 9 "Steine,Erden" 10 "Metallerz./-bearb. & Stahl,Leichtmet"  ///
						11 "Recycling" 13 "Maschinenbau" 14 "Straßenfahrzeugbau & Kfz Handel" 15 "sonst.Fahrzeugbau"  ///
						16 "Elektrotechnik" 17 "Feinmechanik/Optik" 19 "Bauhauptgew." 20 "Ausbau/Bauhilf." 22 "Gross- und Einzelhandel"  ///
						24 "Verkehr" 25 "Nachrichtenübermittlung" 26 "Kredit/Finanz" 27 "Versicherung" 28 "Datenverarbeitung"  ///
						29 "Forschung/Entwicklung" 30 "Rechtsberatung,Werbung" 31 "Grundstücks-/Wohnungswesen" 32 "Vermietung/sonstige Dienstleistung."  ///
						33 "Gaststätten" 34 "Erziehung,Unterricht" 35 "Gesundheits-/Veterinär-/Sozialwesen" 36 "Hygiene"  ///
						37 "Kultur/Sport/Unterhaltung" 38 "Andere Dienstl." 39 "Int.vertr./Org. o. E." 41 "Oeffentliche Verwaltung/Sozialversicherung"
label value	bran branlb 

label define	bulalb 0 "Berlin/West" 1 "Schleswig-Holstein" 2 "Hamburg" 3 "Niedersachsen" 4 "Bremen" 5 "Nordrhein-Westfalen" 6 "Hessen" ///
7 "Rheinland-Pfalz/Saarland" 8 "Baden-Württemberg" 9 "Bayern" 10 "Saarland" 11 "Berlin" 12 "Brandenburg" 13 "Mecklenburg-Vorpommern" 14 "Sachsen" ///
15 "Sachsen-Anhalt" 16 "Thüringen" 18 "Rheinland-Pfalz"
label value 	bula bulalb

label define	west_ost 1 "West" 0 "Ost"
label value	west west_ost

label define	geschalb 1 "Umsatz" 2 "Bilanzsumme" 3 "Beitragssumme" 4 "Haushaltsvolumen" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	geschart geschalb

label define 	ertrllb1 1 "sehr gut" 2 "gut" 3 "befriedigend" 4 "ausreichend" 5 "mangelhaft" 6 "TNz; ÖD u.ä." -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	ertlag ertrllb1 

label define 	ertrllb2 1 "sehr gut" 2 "gut" 3 "befriedigend" 4 "ausreichend" 5 "mangelhaft" 6 "TNz; ÖD u.ä." -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	ertrlagv ertrllb2 

label define	tariflb 1 "Branchentarifvertrag" 2 "Haustarif/Firmentarif" 3 "keine Tarifvertrag" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	tarif tariflb 

label define 	westlb 1 "West" 0 "Ost" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value 	west westlb 

label define	weiterlb 1 "Ja" 2 "Nein" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	weiterb weiterlb 

label define	singlelb 1 "1-Betr.-Untern." 2 "Niederl./Fil." 3 "Zent./Hauptverw." 4 "Mittelinst" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value 	single singlelb 

label define	formlb 1 "Einzelunternehmen" 2 "Personenges." 3 "GmbH" 4 "Kapitalges." 5 "Körperschaft" 6 "sonst. Rechtsform" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	form formlb 

label define	eigentlb 1 "Ostdeutsches Eigentum" 2 "Westdeutsches Eigentum" 3 "Ausländisches Eigentum" 4 "Öffentliches Eigentum" 5 "keine Mehrheitseigentümer" 6 "nicht bekannt" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	eigentum eigentlb 

label define	betrralb 1 "Ja" 2 "Nein" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value 	betrrat betrralb 

label define	betr_andalb 1 "Ja" 2 "Nein" -9 "keine Angabe/weiss nicht"
label value	betr_and betr_andalb

label define	grjahrlb 999 "Gründung vor 1990" -9 "keine Angabe/weiss nicht" -8 "weiss nicht"
label value	grjahr grjahrlb

bys idnum year: gen n = _n
tab n
keep if n==1
qui compress
sort idnum year
save ${data}\2_LIAB_mm_IAB_prepare.dta, replace

cap log close






__MACOSX/dofile/._02_merge_and_clean_iab_ep.do


dofile/01_extract_iab_ep.do
* Benjamin Bruns (fdz1213)
* Aufbereitung des LIAB-Mover Models 9308
* a) Konstruktion des Paneldatensatzes
* DoFile vom FDZ des IAB (Stata Panel Syntax); some variables added.

* Added "export" dummy
* Added "ict" dummy
* Added "share_interm" 


************************************
*********Teil 1*********************
*****1993 bis 1998******************
************************************
clear all
cap log close
set more off
log using ${log}\01_extract_iab_ep.log, replace
use ${orig}\iabbp_1993.dta
label lang de
/*Variable für das entsprechende Jahr bilden
Umbenennung und Umkodieren der Variablen jeder Welle zu einer Variable*/

*************************************
********* Welle 1993 ****************
*************************************

gen jahr=1993
gen west=1

recode a06a (4=1) (1=2) (2=3) (3=4) 
	
replace a61=a61*10 

replace a15b=0 if a12e==1

gen a30qual_g=a30qual+a30fach if (a30qual!=-9 & a30fach!=-9)
replace a30qual_g=a30qual if (a30fach==-9 & a30qual!=-9)
replace a30qual_g=a30fach if (a30qual==-9 & a30fach!=-9)
gen a30einf_g=a30ung+a30einf if (a30einf!=-9 & a30ung!=-9)
replace a30einf_g=a30ung if (a30einf==-9 & a30ung!=-9)
replace a30einf_g=a30einf if (a30ung==-9 & a30einf!=-9)

replace a45ges=0 if a44a==2
replace a51ages=0 if a50==2
replace a55ges=0 if a54==2
replace a57=3 if a56==2

replace a06b=a06b/1.95583 if a06b~=-9 & a06b~=-8 & a06b~=.
replace a15b=a15b/1.95583 if a15b~=-9 & a15b~=-8 & a15b~=.
replace a60=a60/1.95583 if a60~=-9 & a60~=-8 & a60~=.
recode bula1993 (0=11)

rename bula1993   bula
rename hr1993q  hrf_quer
rename a01ges92 ges_vor
rename a01ges93 gesamt
rename a01svb92 svbv
rename a01svb93 svb
rename a01son92 son_vor
rename a01son93 sonstige
rename a06a     geschart
rename a06b     geschvol
rename a15b     invest
rename a10      tech
rename a61      arbzeit
rename a57      uebtarif
rename a60      lohn
rename a30aus   azubi
rename a30einf_g  bea_einf
rename a30qual_g  bea_qual
rename a30anw   beanw
rename a30inh   inhaber
rename a31ges   teilzeit
rename a31frau  tz_frau
rename a32ges   befrist
rename a32frau  bef_frau
rename a45ges   einstell
rename a55ges   entlass
rename a75      betrrat
rename a73      single
rename a74      form
rename a76b     bran_n99
rename a51ages  offen
rename a30ges_f ges_frau
rename a70      weiterb
rename a67      uebstund

gen outsourc=.
gen insource=.
gen ertlag=.
gen ertrlagv=.
gen eigentum=.
gen kammer=.
gen grjahr=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf =.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen tarif=.
gen uebstundv=.
gen bran_n00=.
gen betr_and=.

* added
rename a44b fhire
rename a09b93 d_grow
gen export=a07/100 if a07>=0
gen ict = (a12b>0 & !missing(a12b))
gen antvorl_vor=a08/100 if a08>=0


keep idnum jahr bula hrf_quer ges_vor gesamt uebstundv einheit ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
 bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west ///
insource ertlag eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität ///
betr_and fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_1993_panel_test.dta, replace
clear

**************************************
********* Welle 1994 *****************
**************************************

use ${orig}\iabbp_1994.dta
label lang de

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1994=="Q"

gen jahr=1994
gen west=1

replace b02ges94=bz1ges94 if b02ges94==.
replace b01ges93=bz1ges93 if b01ges93==.

replace b02svb94=bz1svb94 if b02svb94==.
replace b01svb93=bz1svb93 if b01svb93==.

recode bula1994 (0=11)
	
replace b21=0 if b17e==1

gen b40qual_g=b40qual+b40fach if (b40qual!=-9 & b40fach!=-9)
replace b40qual_g=b40qual if (b40fach==-9 & b40qual!=-9)
replace b40qual_g=b40fach if (b40qual==-9 & b40fach!=-9)
gen b40einf_g=b40unge+b40einf if (b40einf!=-9 & b40unge!=-9)
replace b40einf_g=b40unge if (b40einf==-9 & b40unge!=-9)
replace b40einf_g=b40einf if (b40unge==-9 & b40einf!=-9)


replace b47ages=0 if b46a==2
replace b52ges=0 if b51==2
replace b57ages=0 if b56==2

replace b13=b13/1.95583 if (b13~=-9 & b13~=-8 & b13~=.)
replace b21=b21/1.95583 if (b21~=-9 & b21~=-8 & b21~=.)
replace b25=b25/1.95583 if (b25~=-9 & b25~=-8 & b25~=.)


rename bula1994   bula
rename hr1994q  hrf_quer
rename b01ges93 ges_vor
rename b02ges94 gesamt
rename b01svb93 svbv
rename b02svb94 svb
rename bz1son93 son_vor
rename bz1son94 sonstige
rename b05      insource
rename b12      geschart
rename b13      geschvol
rename b11      ertlag
rename b21      invest
rename bz13     tech
rename b25      lohn
rename b40aus   azubi
rename b40einf_g  bea_einf
rename b40qual_g  bea_qual
rename b40anw   beanw
rename b40inh   inhaber
rename b42tz    teilzeit
rename b42tz_f  tz_frau
rename b43bef   befrist
rename b43bef_f bef_frau
rename b47ages  einstell
rename b52ges   entlass
rename bz06     betrrat
rename bz04     single
rename bz05     form
rename bz07b    bran_n99
rename b57ages  offen
rename b41ges_f ges_frau
rename b60      weiterb
rename b54      uebstund

* added
rename b46b fhire
rename b16b94 d_grow
gen export=b14/100 if b14>=0
gen ict = (b17b>0 & !missing(b17b))
gen antvorl_vor=b15/100 if b15>=0

gen outsourc=1 if b03a==1 | b03b==1 | b03c==1
replace outsourc=0 if b03a!=1 & b03b!=1 & b03c!=1
count if outsourc==.

gen arbzeit=.
gen tarif =.
gen uebtarif=.
gen eigentum=.
gen kammer =.
gen grjahr=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertrlagv=.
gen uebstundv=.
gen bran_n00=.
gen betr_and=.

keep idnum jahr hrf_quer bula hr93_94p ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ///
ertlag eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire ///
d_grow export ict antvorl_vor
compress
save ${data}\iabbp_1994_panel_test.dta, replace
clear


**************************************
********* Welle 1995 *****************
**************************************

use ${orig}\iabbp_1995.dta
label lang de

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1995=="Q"

gen jahr=1995
gen west=1

replace c02ges95=cz1ges95 if c02ges95==.
replace c01ges94=cz1ges94 if c01ges94==.
replace c02svb95=cz1svb95 if c02svb95==.
replace c01svb94=cz1svb94 if c01svb94==.

replace c21=0 if c17e==1


gen c39qual_g=c39qual+c39fach if (c39qual!=-9 & c39fach!=-9)
replace c39qual_g=c39qual if (c39fach==-9 & c39qual!=-9)
replace c39qual_g=c39fach if (c39qual==-9 & c39fach!=-9)
gen c39einf_g=c39unge+c39einf if (c39einf!=-9 & c39unge!=-9)
replace c39einf_g=c39unge if (c39einf==-9 & c39unge!=-9)
replace c39einf_g=c39einf if (c39unge==-9 & c39einf!=-9)


replace c45ages=0 if c44a==2
replace c54ages=0 if c53==2
replace c50ges=0 if c49==2

replace c63=3 if c62==3

recode bula1995 (0=11)

replace c13=c13/1.95583 if (c13~=-9 & c13~=-8 & c13~=.)
replace c21=c21/1.95583 if (c21~=-9 & c21~=-8 & c21~=.)
replace c64=c64/1.95583 if (c64~=-9 & c64~=-8 & c64~=.)

*Werteübertragung organisatorische Änderungen über die Jahre
gen help=c26ab
replace help=0 if c26ah==1
gen help1=c26ac
replace help1=0 if c26ah==1
gen help2=c26af
replace help2=0 if c26ah==1
gen help3=c26aa
replace help3=0 if c26ah==1
gen help4=c26ad
replace help4=0 if c26ah==1
gen help5=c26ag
replace help5=0 if c26ah==1

replace c26aa=0 if c26ah==1
replace c26ab=0 if c26ah==1
replace c26ac=0 if c26ah==1
replace c26ad=0 if c26ah==1
replace c26af=0 if c26ah==1
replace c26ag=0 if c26ah==1

rename bula1995   bula
rename hr1995q  hrf_quer
rename c01ges94 ges_vor
rename c02ges95 gesamt
rename c01svb94 svbv
rename c02svb95 svb
rename cz1son94 son_vor
rename cz1son95 sonstige
rename c05      insource
rename c12      geschart
rename c13      geschvol
rename c11      ertlag
rename c21      invest
rename c24      tech
rename c57      arbzeit
rename c62      tarif
rename c63      uebtarif
rename c64      lohn
rename c39aus   azubi
rename c39einf_g  bea_einf
rename c39qual_g  bea_qual
rename c39anw   beanw
rename c39inh   inhaber
rename c41tz    teilzeit
rename c41tz_f  tz_frau
rename c45ages  einstell
rename c50ges   entlass
rename cz06     betrrat
rename cz04     single
rename cz05     form
rename cz07b    bran_n99
rename c26aa    abbau
rename c26ab    verlag
rename c26ac    gruppe
rename c26ad    reorg
rename c26af    einheit
rename c26ag    sonst
rename c54ages  offen
rename c40ges_f ges_frau
rename c51      weiterb
rename c61      uebstund

* added
rename c44b fhire
rename c16b95 d_grow
gen export=c14/100 if c14>=0
gen ict = (c17b>0 & !missing(c17b))
gen antvorl_vor=c15/100 if c15>=0

gen outsourc=1 if c03a==1 | c03b==1 | c03c==1
replace outsourc=0 if c03a!=1 & c03b!=1 & c03c!=1
count if outsourc==.

gen befrist=.
gen bef_frau=.
gen eigentum=.
gen kammer=.
gen grjahr=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen umwelt=.
gen qualität=.
gen ertrlagv=.
gen uebstundv=.
gen bran_n00=.
gen betr_and=.

keep idnum jahr hrf_quer hr93_95p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ///
ertlag eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität help* betr_and ///
fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_1995_panel_test.dta, replace
clear


**************************************
********* Welle 1996 *****************
**************************************

use ${orig}\iabbp_1996.dta
label lang de

gen jahr=1996
gen west=1 if wo1996==1
replace west=0 if wo1996==0

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1996=="Q"

replace d22=0 if d21e==1


gen d34qual_g=d34qual+d34fach if (d34qual!=-9 | d34qual!=-8) & (d34fach!=-9 | d34fach!=-8)
replace d34qual_g=d34qual if (d34fach==-9 | d34fach==-8) & (d34qual!=-9 | d34qual!=-8)
replace d34qual_g=d34fach if (d34qual==-9 | d34qual==-8) & (d34fach!=-9 | d34fach!=-8)
gen d34einf_g=d34unge+d34einf if (d34einf!=-9 | d34einf!=-8) & (d34unge!=-9 | d34unge!=-8)
replace d34einf_g=d34unge if (d34einf==-9 | d34einf==-8) & (d34unge!=-9 | d34unge!=-8)
replace d34einf_g=d34einf if (d34unge==-9 | d34unge==-8) & (d34einf!=-9 | d34einf!=-8)

replace d43ages=0 if d42a==2
replace d39ages=0 if d38==2
replace d48ges=0 if d47==2
replace d36tz=0 if d36a==2
replace d36tz_f=0 if d36a==2
replace d36bef=0 if d36b==2
replace d36bef_f=0 if d36b==2


recode bula1996 (0=11) (12=13) (13=12) (14=15) (15=16) (16=14)

replace d50=3 if d49==3
gen help=d34anw-d01aus96 if d34anw>=0 & d01aus96>=0
gen beanw=help if help>=0 & help~=.
replace beanw = 0 if d01aus96 == -8 | d01aus96 == -9

replace d12=d12/1.95583 if (d12~=-9 & d12~=-8 & d12~=.)
replace d22=d22/1.95583 if (d22~=-9 & d22~=-8 & d22~=.)
replace d51=d51/1.95583 if (d51~=-9 & d51~=-8 & d51~=.)

rename bula1996 bula
rename hr1996q  hrf_quer
rename d01ges95 ges_vor
rename d01ges96 gesamt
rename d01svb95 svbv
rename d01svb96 svb
rename d01son95 son_vor
rename d01son96 sonstige
rename d04      insource
rename d11      geschart
rename d12      geschvol
rename d09      ertlag
rename d22      invest
rename d25      tech
rename d52      arbzeit
rename d49      tarif
rename d50      uebtarif
rename d51      lohn
rename d01aus96 azubi
rename d34einf_g  bea_einf
rename d34qual_g  bea_qual
rename d34inh   inhaber
rename d36tz    teilzeit
rename d36tz_f  tz_frau
rename d36bef   befrist
rename d36bef_f bef_frau
rename d43ages  einstell
rename d48ges   entlass
rename d80      betrrat
rename d78      single
rename d79      form
rename d77      eigentum
rename d81b     bran_n99
rename d39ages  offen
rename d35ges_f ges_frau
rename d63      uebstund

* added
rename d42b fhire
rename d1496 d_grow
gen export=d18/100 if d18>=0
gen ict = (d21b>0 & !missing(d21b))
gen antvorl_vor=d17/100 if d17>=0

gen outsourc=1 if d02a==1 | d02b==1 | d02c==1
replace outsourc=0 if d02a!=1 & d02b!=1 & d02c!=1
count if outsourc==.

gen grjahr=1900+d74b if d74b>=0 & d74b~=.
replace grjahr=999 if grjahr<=1989

gen weiterb=.
gen kammer=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertrlagv=.
ge uebstundv=.
gen bran_n00=.
gen betr_and=.

keep idnum jahr hrf_quer hr93_96p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau ///
befrist bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west ///
insource ertlag eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität ///
betr_and fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_1996_panel_test.dta, replace
clear


**************************************
********* Welle 1997 *****************
**************************************

use ${orig}\iabbp_1997.dta
label lang de

gen jahr=1997
gen west=1 if wo1997==1
replace west=0 if wo1997==0

replace e31=2 if e31==0

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1997=="Q"

replace e27a=0 if e26e==1


gen e45qual_g=e45qual+e45fach if (e45qual!=-9 | e45qual!=-8) & (e45fach!=-9 | e45fach!=-8)
replace e45qual_g=e45qual if (e45fach==-9 | e45fach==-8) & (e45qual!=-9 | e45qual!=-8)
replace e45qual_g=e45fach if (e45qual==-9 | e45qual==-8) & (e45fach!=-9 | e45fach!=-8)
gen e45einf_g=e45unge+e45einf if (e45einf!=-9 | e45einf!=-8) & (e45unge!=-9 | e45unge!=-8)
replace e45einf_g=e45unge if (e45einf==-9 | e45einf==-8) & (e45unge!=-9 | e45unge!=-8)
replace e45einf_g=e45einf if (e45unge==-9 | e45unge==-8) & (e45einf!=-9 | e45einf!=-8)


replace e53ages=0 if e52a==2

replace e49ages=0 if e48==2
replace e56ges=0 if e55==2
replace e46tz=0 if e46a==2
replace e46tz_f=0 if e46a==2
replace e46bef=0 if e46b==2
replace e46bef_f=0 if e46b==2

replace e58=3 if e57==3

recode bula1997 (0=11) (12=13) (13=12) (14=15) (15=16) (16=14)

replace e12=e12/1.95583 if (e12~=-9 & e12~=-8 & e12~=.)
replace e27a=e27a/1.95583 if (e27a~=-9 & e27a~=-8 & e27a~=.)
replace e59=e59/1.95583 if (e59~=-9 & e59~=-8 &e59~=.)

rename bula1997   bula
rename hr1997q  hrf_quer
rename e01ges96 ges_vor
rename e01ges97 gesamt
rename e01svb96 svbv
rename e01svb97 svb
rename e01son96 son_vor
rename e01son97 sonstige
rename e04      insource
rename e11      geschart
rename e12      geschvol
rename e09      ertlag
rename e27a     invest
rename e30      tech
rename e60      arbzeit
rename e57      tarif
rename e58      uebtarif
rename e59      lohn
rename e45einf_g  bea_einf
rename e45qual_g  bea_qual
rename e45inh   inhaber
rename e45aus   azubi
rename e45anw   beanw
rename e46tz    teilzeit
rename e46tz_f  tz_frau
rename e46bef   befrist
rename e46bef_f bef_frau
rename e53ages  einstell
rename e56ges   entlass
rename e71      betrrat
rename e69      single
rename e70      form
rename ez4      eigentum
rename e76b     bran_n99
rename e49ages  offen
rename e45ges_f ges_frau
rename e31      weiterb
rename e62      uebstund

* added
rename e52b fhire
rename e1497 d_grow
gen export=e18a/100 if e18a>=0
gen ict =(e26b>0 & !missing(e26b))
gen antvorl_vor=e17/100 if e17>=0

gen outsourc=1 if e02a==1 | e02b==1 | e02c==1
replace outsourc=0 if e02a!=1 & e02b!=1 & e02c!=1
count if outsourc==.

gen grjahr=1900+e73b if e68==2 & e73b!=-9

gen kammer=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertrlagv=.
gen uebstundv=.
gen bran_n00=.
gen betr_and=.

keep idnum jahr hrf_quer hr93_97p bula hr96_97p ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist bef_frau ///
einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag ///
eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire d_grow export ict ///
antvorl_vor
compress
save ${data}\iabbp_1997_panel_test.dta, replace
clear


**************************************
********* Welle 1998 *****************
**************************************

use ${orig}\iabbp_1998.dta
label lang de

gen jahr=1998
gen west=1 if wo1998==1
replace west=0 if wo1998==0

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1998=="Q"

replace f19a=0 if f18e==1


gen f45qual_g=f45qual+f45fach if (f45qual!=-9 & f45fach!=-9)
replace f45qual_g=f45qual if (f45fach==-9 & f45qual!=-9)
replace f45qual_g=f45fach if (f45qual==-9 & f45fach!=-9)
gen f45einf_g=f45unge+f45einf if (f45einf!=-9 & f45unge!=-9)
replace f45einf_g=f45unge if (f45einf==-9 & f45unge!=-9)
replace f45einf_g=f45einf if (f45unge==-9 & f45einf!=-9)

replace f49ages=0 if f48a==2
replace f52ages=0 if f51==2
replace f58ges=0 if f57==2
replace f46tz=0 if f46a==2
replace f46tz_f=0 if f46a==2
replace f46bef=0 if f46b==2
replace f46bef_f=0 if f46b==2
replace f60=3 if f59==3


replace f11=f11/1.95583 if (f11~=-9 & f11~=-8 & f11~=.)
replace f19a=f19a/1.95583 if (f19a~=-9 & f19a~=-8 & f19a~=.)
replace f61=f61/1.95583 if (f61~=-9 & f61~=-8 & f61~=.)

*Werteübertragung organisatorische Änderungen über die Jahre
gen help6=f26e
replace help6=0 if f26k==1
gen help7=f26f
replace help7=0 if f26k==1
gen help8=f26g
replace help8=0 if f26k==1
gen help9=f26a
replace help9=0 if f26k==1
gen help10=f26b
replace help10=0 if f26k==1
gen help11=f26c
replace help11=0 if f26k==1
gen help12=f26d
replace help12=0 if f26k==1
gen help13=f26h
replace help13=0 if f26k==1
gen help14=f26i
replace help14=0 if f26k==1
gen help15=f26j
replace help15=0 if f26k==1

replace f26a=0 if f26k==1
replace f26b=0 if f26k==1
replace f26c=0 if f26k==1
replace f26d=0 if f26k==1
replace f26e=0 if f26k==1
replace f26f=0 if f26k==1
replace f26g=0 if f26k==1
replace f26h=0 if f26k==1
replace f26i=0 if f26k==1
replace f26j=0 if f26k==1
recode bula1998 (0=11)

rename bula1998   bula
rename hr1998q  hrf_quer
rename f01ges97 ges_vor
rename f01ges98 gesamt
rename f01svb97 svbv
rename f01svb98 svb
rename f01son97 son_vor
rename f01son98 sonstige
rename f04      insource
rename f10      geschart
rename f11      geschvol
rename f08b     ertrlagv
rename f08a     ertlag
rename f19a     invest
rename f22      tech
rename f62      arbzeit
rename f59      tarif
rename f60      uebtarif
rename f61      lohn
rename f45einf_g  bea_einf
rename f45qual_g  bea_qual
rename f45inh   inhaber
rename f45aus   azubi
rename f45anw   beanw
rename f46tz    teilzeit
rename f46tz_f  tz_frau
rename f46bef   befrist
rename f46bef_f bef_frau
rename f49ages  einstell
rename f58ges   entlass
rename f67      betrrat
rename f79      single
rename f69      form
rename f76      eigentum
rename f78b     bran_n99
rename f26a     eigen
rename f26b     zukauf
rename f26c     neugest
rename f26d     reorg
rename f26e     verlag
rename f26f     gruppe
rename f26g     einheit
rename f26h     umwelt
rename f26i     qualität
rename f26j     sonst
rename f52ages  offen
rename f45ges_f ges_frau
rename f64      uebstund
rename f71j     grjahr

* added
rename f48b fhire
rename f1298 d_grow
gen export=(f15c+f15d)/100 if f15c>=0 & f15d>=0
replace export = f15c/100 if f15c>=0 & f15d<0
replace export = f15d/100 if f15c<0 & f15d>=0
gen ict =(f18b>0 & !missing(f18b))
gen antvorl_vor=f14/100 if f14>=0
ren f07f modgewbe

gen outsourc=1 if f02a==1 | f02b==1 | f02c==1
replace outsourc=0 if f02a!=1 & f02b!=1 & f02c!=1
count if outsourc==.

gen weiterb=.
gen kammer=.

gen abbau=.
gen uebstundv=.
gen bran_n00=.
gen betr_and=.

recode single (2=3) (3=2)

replace grjahr=grjahr+1900 if grjahr!=-9
replace grjahr=999 if f71==1
replace grjahr=999 if f73==1 
replace grjahr=1900+f77 if f77>=0 & f77!=. & grjahr==. & f73==2
replace grjahr=999 if grjahr<=1989 & grjahr!=-9 

keep idnum jahr hrf_quer hr93_98p bula hr96_98p ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist bef_frau ///
einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag ///
eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität help* betr_and ///
fhire d_grow export ict antvorl_vor modgewbe
compress
save ${data}\iabbp_1998_panel_test.dta, replace

clear


**************************************
********* Welle 1999 *****************
**************************************

use ${orig}\iabbp_1999.dta, clear
label lang de

gen jahr=1999
gen west=1 if wo1999==1
replace west=0 if wo1999==2

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer1999=="Q"

replace g38=g38*10 if g38!=-9 & g38!=-8


replace g23a=0 if g22e==1

gen g27qual_g=g27qual+g27fach if (g27qual!=-9 & g27fach!=-9)
replace g27qual_g=g27qual if (g27fach==-9 & g27qual!=-9)
replace g27qual_g=g27fach if (g27qual==-9 & g27fach!=-9)
gen g27einf_g=g27unge+g27einf if (g27einf!=-9 & g27unge!=-9)
replace g27einf_g=g27unge if (g27einf==-9 & g27unge!=-9)
replace g27einf_g=g27einf if (g27unge==-9 & g27einf!=-9)

replace g30ges=0 if g29a==2
replace g33ges=0 if g32==2
replace g28tz=0 if g28a==2
replace g28tz_f=0 if g28a==2
replace g28bef=0 if g28b==2
replace g28bef_f=0 if g28b==2
replace g52=3 if g50==3 & g51==1


replace g11=g11/1.95583 if (g11~=-9 & g11~=-8 & g11~=.)
replace g23a=g23a/1.95583 if (g23a~=-9 & g23a~=-8 & g23a~=.)
replace g53=g53/1.95583 if (g53~=-9 & g53~=-8 & g53~=.)

recode bula1999 (0=11)

rename bula1999   bula
rename hr1999q  hrf_quer
rename g01ges98 ges_vor
rename g01ges99 gesamt
rename g01svb98 svbv
rename g01svb99 svb
rename g01son98 son_vor
rename g01son99 sonstige
rename g03      insource
rename g10      geschart
rename g11      geschvol
rename g09      ertrlagv
rename g23a     invest
rename g26      tech
rename g38      arbzeit
rename g50      tarif
rename g52      uebtarif
rename g53      lohn
rename g27einf_g  bea_einf
rename g27qual_g  bea_qual
rename g27inh   inhaber
rename g27aus   azubi
rename g27anw   beanw
rename g28tz    teilzeit
rename g28tz_f  tz_frau
rename g28bef   befrist
rename g28bef_f bef_frau
rename g30ges   einstell
rename g33ges   entlass
rename g79      betrrat
rename g77      single
rename g78      form
rename g85      eigentum
rename g75b     kammer

replace g87b=g87b/10
replace g87b=int(g87b)

rename g87b bran_n99
rename g27ges_f ges_frau
rename g54      weiterb
rename g45      uebstundv
rename g81j     grjahr

* added
rename g29b fhire
rename g12 d_grow
gen export=(g16c+g16d)/100 if g16c>=0 & g16d>=0
replace export = g16c/100 if g16c>=0 & g16d<0
replace export = g16d/100 if g16c<0 & g16d>=0

gen ict =(g22b>0 & !missing(g22b))
gen antvorl_vor=g14/100 if g14>=0

gen     outsourc=1 if g02a==1 | g02b==1 | g02c==1
replace outsourc=0 if g02a!=1 & g02b!=1 & g02c!=1
count if outsourc==.

gen offen=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertlag=.
gen uebstund=.
gen bran_n00=.
gen betr_and=.

recode single (2=3) (3=2)

replace grjahr=grjahr+1900 if grjahr!=-9
replace grjahr=999 if g81==1
replace grjahr=999 if grjahr<=1989 & grjahr!=-9

replace grjahr=1900+g86 if g86>0 & g86~=.
replace grjahr=999 if g86==-7
replace grjahr=999 if grjahr<1990 & grjahr>0 & g86>0 & g86~=.
  
keep idnum jahr hrf_quer hr93_99p hr96_99p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist bef_frau ///
einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag eigentum ///
kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_1999_panel_test.dta, replace
clear

**************************************
********* Welle 2000 *****************
**************************************
use ${orig}\iabbp_2000.dta,clear
label lang de

gen jahr=2000
gen west=1 if wo2000==1
replace west=0 if wo2000==2

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2000=="Q"

recode h80 (2=1) (1=2)


gen h47qual_g=h47qual+h47fach if (h47qual!=-9 & h47fach!=-9)
replace h47qual_g=h47qual if (h47fach==-9 & h47qual!=-9)
replace h47qual_g=h47fach if (h47qual==-9 & h47fach!=-9)
gen h47einf_g=h47unge+h47einf if (h47einf!=-9 & h47unge!=-9)
replace h47einf_g=h47unge if (h47einf==-9 & h47unge!=-9)
replace h47einf_g=h47einf if (h47unge==-9 & h47einf!=-9)

replace h5201=0 if h50==2
replace h61ages=0 if h60==2
replace h65ges=0 if h64==2
replace h48tz=0 if h48a==2
replace h48tz_f=0 if h48a==2
replace h48bef=0 if h48b==2
replace h48bef_f=0 if h48b==2
replace h44=3 if h42==3 & h43==1

replace h12=h12/1.95583 if (h12~=-9 & h12~=-8 & h12~=.)
replace h19=h19/1.95583 if (h19~=-9 & h19~=-8 & h19~=.)
replace h45=h45/1.95583 if (h45~=-9 & h45~=-8 & h45~=.)

*Werteübertragung organisatorische Änderungen über die Jahre
gen help16=h08e
replace help16=0 if h08k==1
gen help17=h08f
replace help17=0 if h08k==1
gen help18=h08g
replace help18=0 if h08k==1
gen help19=h08a
replace help19=0 if h08k==1
gen help20=h08b
replace help20=0 if h08k==1
gen help21=h08c
replace help21=0 if h08k==1
gen help22=h08d
replace help22=0 if h08k==1
gen help23=h08h
replace help23=0 if h08k==1
gen help24=h08i
replace help24=0 if h08k==1
gen help25=h08j
replace help25=0 if h08k==1

recode bula2000 (7=18) (0=11)

rename bula2000   bula
rename hr2000q  hrf_quer
rename h01ges99 ges_vor
rename h01ges00 gesamt
rename h01svb99 svbv
rename h01svb00 svb
rename h01son99 son_vor
rename h01son00 sonstige
rename h03      insource
rename h11      geschart
rename h12      geschvol
rename h10      ertrlagv
rename h19      invest
rename h09      tech
rename h42      tarif
rename h44      uebtarif
rename h45      lohn
rename h47anw   beanw
rename h47aus   azubi
rename h47einf_g  bea_einf
rename h47inh   inhaber
rename h47qual_g  bea_qual
rename h48tz    teilzeit
rename h48tz_f  tz_frau
rename h48bef   befrist
rename h48bef_f bef_frau
rename h5201    einstell
rename h65ges   entlass
rename h79      betrrat
rename h77      single
rename h78      form
rename h80      eigentum
rename h76b     kammer
rename h74      grjahr
rename h81b     bran_n00
rename h08a     eigen
rename h08b     zukauf
rename h08c     neugest
rename h08d     reorg
rename h08e     verlag
rename h08f     gruppe
rename h08g     einheit
rename h08h     umwelt
rename h08i     qualität
rename h08j     sonst
rename h61ages  offen
rename h47ges_f ges_frau
rename h66      weiterb

* added 
rename h51 fhire
rename h13 d_grow
gen export=(h15c+h15d)/100 if h15c>=0 & h15d>=0
replace export = h15c/100 if h15c>=0 & h15d<0
replace export = h15d/100 if h15c<0 & h15d>=0

gen ict =(h18b>0 & !missing(h18b))
gen antvorl_vor=h17/100 if h17>=0

ren h46aa sonderz
ren h46ab kapbeteil
ren h46ac altvers
ren h46ad gewbeteil
ren h46ae sonstson

gen outsourc=1 if h02a==1 | h02b==1 | h02c==1
replace outsourc=0 if h02a~=1 & h02b!=1 & h02c!=1
count if outsourc==.

replace grjahr=grjahr+1900 if grjahr!=-9 & grjahr!=0
replace grjahr=2000 if grjahr==0
replace grjahr=999 if h73==1

replace grjahr=999 if h69==1 & grjahr==.

gen arbzeit=.
gen uebstund=.
gen uebstundv=.
gen abbau=.
gen ertlag=.
gen bran_n99=.
gen betr_and=.

recode single (2=3) (3=2)

keep idnum jahr hrf_quer hr93_00p hr96_00p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige geschvol ///
geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist bef_frau ///
einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag eigentum ///
kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität help* betr_and fhire d_grow export ict antvorl_vor ///
sonderz kapbeteil altvers gewbeteil sonstson

compress
save ${data}\iabbp_2000_panel_test.dta, replace
clear


**************************************
********* Welle 2001 *****************
**************************************

use ${orig}\iabbp_2001.dta
label lang de

gen jahr=2001
gen west=1 if wo2001==1
replace west=0 if wo2001==2

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2001=="Q"

replace i25=0 if i24e==1
replace i57ges=0 if i55==2
replace i61ages=0 if i60==2
replace i65ges=0 if i64==2

gen i52qual_g=i52qual+i52fach if (i52qual!=-9 & i52fach!=-9)
replace i52qual_g=i52qual if (i52fach==-9 & i52qual!=-9)
replace i52qual_g=i52fach if (i52qual==-9 & i52fach!=-9)
gen i52einf_g=i52unge+i52einf if (i52einf!=-9 & i52unge!=-9)
replace i52einf_g=i52unge if (i52einf==-9 & i52unge!=-9)
replace i52einf_g=i52einf if (i52unge==-9 & i52einf!=-9)

replace i53tz=0 if i53a==2
replace i53tz_f=0 if i53a==2
replace i54bef=0 if i54a==2
replace i54bef_f=0 if i54a==2
replace i69=3 if i67==3 & i68==1

replace i07=i07/1.95583 if (i07~=-9 & i07~=-8 & i07~=.)
replace i25=i25/1.95583 if (i25~=-9 & i25~=-8 & i25~=.)
replace i71=i71/1.95583 if (i71~=-9 & i71~=-8 & i71~=.)

recode i81 (2=1) (1=2)
recode bula2001 (7=18) (0=11)

rename bula2001   bula
rename hr2001q  hrf_quer
rename i01ges00 ges_vor
rename i01ges01 gesamt
rename i01svb00 svbv
rename i01svb01 svb
rename i01son00 son_vor
rename i01son01 sonstige
rename i03      insource
rename i06      geschart
rename i07      geschvol
rename i09      ertrlagv
rename i25      invest
rename i30      tech
rename i72      arbzeit
rename i67      tarif
rename i69      uebtarif
rename i71      lohn
rename i52anw   beanw
rename i52aus   azubi
rename i52einf_g  bea_einf
rename i52inh   inhaber
rename i52qual_g  bea_qual
rename i53tz    teilzeit
rename i53tz_f  tz_frau
rename i54bef   befrist
rename i54bef_f bef_frau
rename i57ges   einstell
rename i65ges   entlass
rename i82      betrrat
rename i79      single
rename i80      form
rename i81      eigentum
rename i90      grjahr
rename i92b     bran_n00
rename i17aa    eigen
rename i17ab    zukauf
rename i17ac    neugest
rename i17ad    reorg
rename i17ae    verlag
rename i17af    gruppe
rename i17ag    einheit
rename i17ah    umwelt
rename i17ai    qualität
rename i17aj    sonst
rename i61ages  offen
rename i52ges_f ges_frau
rename i33      weiterb
rename i74      uebstundv
rename i83b	    kammer

* added
rename i56 fhire
rename i08 d_grow
gen export=(i11c+i11d)/100 if i11c>=0 & i11d>=0
replace export = i11c/100 if i11c>=0 & i11d<0
replace export = i11d/100 if i11c<0 & i11d>=0


gen ict =(i24b>0 & !missing(i24b))
gen antvorl_vor=i12/100 if i12>=0

ren i70a uebtarif_unan
ren i70b uebtarif_fach
ren i70c uebtarif_ange
ren i70d uebtarif_qual


gen outsourc=1 if i02a==1 | i02b==1 | i02c==1
replace outsourc=0 if i02a~=1 & i02b!=1 & i02c!=1
count if outsourc==.

replace grjahr=999 if i89==1
replace grjahr=999 if i85==1

gen abbau=.
gen ertlag=.
gen uebstund=.
gen bran_n99=.
gen betr_and=.

replace single=11 if single==3
replace single=3 if single==2
replace single=2 if single==11

keep idnum jahr hrf_quer hr93_01p hr96_01p bula hr00_01p ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige ///
geschvol geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag ///
eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire d_grow ///
export ict antvorl_vor uebtarif_unan uebtarif_fach uebtarif_ange uebtarif_qual
compress
save ${data}\iabbp_2001_panel_test.dta, replace
clear


**************************************
********* Welle 2002 *****************
**************************************

use ${orig}\iabbp_2002.dta
label lang de

gen jahr=2002
gen west=1 if wo2002==1
replace west=0 if wo2002==2

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2002=="Q"

replace j14=0 if j13e==1

gen j41qual_g=j41qual+j41fach if (j41qual!=-9 & j41fach!=-9)
replace j41qual_g=j41qual if (j41fach==-9 & j41qual!=-9)
replace j41qual_g=j41fach if (j41qual==-9 & j41fach!=-9)
gen j41einf_g=j41unge+j41einf if (j41einf!=-9 & j41unge!=-9)
replace j41einf_g=j41unge if (j41einf==-9 & j41unge!=-9)
replace j41einf_g=j41einf if (j41unge==-9 & j41einf!=-9)

replace j54ges=0 if j52==2
replace j60ages=0 if j59==2
replace j58ges=0 if j57==2
replace j42tz=0 if j42a==2
replace j42tz_f=0 if j42a==2
replace j43bef=0 if j43a==2
replace j43bef_f=0 if j43a==2
replace j32=3 if j30==3 & j31==1

recode j82 (2=1) (1=2)
recode bula2002 (7=18) (0=11)

rename bula2002 bula
rename hr2002q  hrf_quer
rename j01ges01 ges_vor
rename j01ges02 gesamt
rename j01svb01 svbv
rename j01svb02 svb
rename j01son01 son_vor
rename j01son02 sonstige
rename j03      insource
rename j05      geschart
rename j06      geschvol
rename j08      ertrlagv
rename j14      invest
rename j19      tech
rename j20      arbzeit
rename j30      tarif
rename j32      uebtarif
rename j34      lohn
rename j41einf_g  bea_einf
rename j41qual_g  bea_qual
rename j41inh   inhaber
rename j41aus   azubi
rename j41anw   beanw
rename j42tz    teilzeit
rename j42tz_f  tz_frau
rename j43bef   befrist
rename j43bef_f bef_frau
rename j54ges   einstell
rename j58ges   entlass
rename j76      betrrat
rename j80      single
rename j81      form
rename j82      eigentum
rename j83b     kammer
rename j85      grjahr
rename j87b     bran_n00
rename j60ages  offen
rename j41ges_f ges_frau
rename j27      uebstundv

* added
rename j53 fhire
rename j07 d_grow
gen export=(j10c+j10d)/100 if j10c>=0 & j10d>=0
replace export = j10c/100 if j10c>=0 & j10d<0
replace export = j10d/100 if j10c<0 & j10d>=0

gen ict =(j13b>0 & !missing(j13b))
gen antvorl_vor=j11/100 if j11>=0

gen outsourc=1 if j02a==1 | j02b==1 | j02c==1
replace outsourc=0 if j02a~=1 & j02b!=1 & j02c!=1
count if outsourc==.

gen weiterb=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertlag=.
gen uebstund=.
gen bran_n99=.
gen betr_and=.

recode single (2=3) (3=2)

replace grjahr=999 if j84==1

keep idnum jahr hrf_quer hr93_02p hr96_02p hr00_02p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige ///
geschvol geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag ///
eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire d_grow ///
export ict antvorl_vor
compress
save ${data}\iabbp_2002_panel_test.dta, replace
clear


**************************************
********* Welle 2003 *****************
**************************************

use ${orig}\iabbp_2003.dta
label lang de

gen jahr=2003
gen west=1 if wo2003==1
replace west=0 if wo2003==2

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2003=="Q"

replace k17=0 if k16e==1
replace k41ages=0 if k39==2
replace k48ages=0 if k47==2
replace k45ges=0 if k44==2
replace k24tz=0 if k24a==2
replace k24tz_f=0 if k24a==2
replace k25bef=0 if k25a==2
replace k25bef_f=0 if k25a==2
replace k73=3 if k72==3 


gen k23ber_g=k23ber+k23uni+k23fach if (k23uni!=-9 & k23fach!=-9 & k23ber!=-9)
replace k23ber_g=k23ber if (k23uni==-9 | k23fach==-9) & k23ber!=-9 
replace k23ber_g=k23uni if (k23ber==-9 | k23fach==-9) & k23uni!=-9
replace k23ber_g=k23fach if (k23ber==-9 | k23uni==-9) & k23fach!=-9
gen k23einf_g=k23unge+k23einf if (k23unge!=-9 & k23einf!=-9)
replace k23einf_g=k23unge if k23einf==-9 & k23unge!=-9
replace k23einf_g=k23einf if k23unge==-9 & k23einf!=-9

gen betr_and=1 if k80==2
replace betr_and=2 if k80==1 | k80==3 
replace betr_and=-9 if k80==-9
replace k80=2 if k80==3 | k80==2

recode k84 (2=1) (1=2)	

recode bula2003 (7=18) (0=11)

rename bula2003 bula
rename hr2003q  hrf_quer
rename k01ges02 ges_vor
rename k01ges03 gesamt
rename k01svb02 svbv
rename k01svb03 svb
rename k01son02 son_vor
rename k01son03 sonstige
rename k03      insource
rename k08      geschart
rename k09      geschvol
rename k11      ertrlagv
rename k17      invest
rename k22      tech
rename k72      tarif
rename k73      uebtarif
rename k77      lohn
rename k23einf_g  bea_einf
rename k23ber_g bea_qual
rename k23inh   inhaber
rename k23aus   azubi
rename k23anw   beanw
rename k24tz    teilzeit
rename k24tz_f  tz_frau
rename k25bef   befrist
rename k25bef_f bef_frau
rename k41ages  einstell
rename k45ges   entlass
rename k80      betrrat
rename k82      single
rename k83      form
rename k84      eigentum
rename k85b     kammer
rename k87      grjahr
rename k89b     bran_n00
rename k48ages  offen
rename k23ges_f ges_frau
rename k34      weiterb
rename k28      uebstundv

* added
rename k40 fhire
rename k10 d_grow
gen export=(k13c+k13d)/100 if k13c>=0 & k13d>=0
replace export = k13c/100 if k13c>=0 & k13d<0
replace export = k13d/100 if k13c<0 & k13d>=0

gen ict =(k16b>0 & !missing(k16b))
gen antvorl_vor=k14/100 if k14>=0

ren k75b orietarif

gen outsourc=1 if k02a==1 | k02b==1 | k02c==1
replace outsourc=0 if k02a~=1 & k02b!=1 & k02c!=1
count if outsourc==.

gen arbzeit=.
gen abbau=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen sonst=.
gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen ertlag=.
gen uebstund=.
gen bran_n99=.

recode single (2=3) (3=2)

replace grjahr=999 if k86==1

keep idnum jahr hrf_quer hr93_03p hr96_03p hr00_03p bula ges_vor gesamt uebstundv ertrlagv svbv svb son_vor sonstige ///
geschvol geschart invest tech arbzeit tarif uebtarif lohn azubi bea_einf bea_qual beanw inhaber teilzeit tz_frau befrist ///
bef_frau einstell entlass betrrat single form bran_n99 bran_n00 offen ges_frau weiterb uebstund outsourc west insource ertlag ///
eigentum kammer grjahr abbau verlag gruppe einheit sonst eigen zukauf neugest reorg umwelt qualität betr_and fhire d_grow ///
export ict antvorl_vor orietarif
compress
save ${data}\iabbp_2003_panel_test.dta, replace
clear

**************************************
********* Welle 2004 *****************
**************************************
use ${orig}\iabbp_2004
label lang de

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2004=="Q"

gen jahr=2004
gen     west=1 if wo2004==1
replace west=0 if wo2004==2

replace l16=0 if l15e==1

gen l30ber_g=l30ber+l30uni+l30fach if (l30uni!=-9 & l30fach!=-9 & l30ber!=-9)
replace l30ber_g=l30ber if (l30uni==-9 | l30fach==-9) & l30ber!=-9 
replace l30ber_g=l30uni if (l30ber==-9 | l30fach==-9) & l30uni!=-9
replace l30ber_g=l30fach if (l30ber==-9 | l30uni==-9) & l30fach!=-9
gen l30einf_g=l30unge+l30einf if (l30unge!=-9 & l30einf!=-9)
replace l30einf_g=l30unge if l30einf==-9 & l30unge!=-9
replace l30einf_g=l30einf if l30unge==-9 & l30einf!=-9


replace l31tz=0 if l31a==2
replace l31tz_f=0 if l31a==2
replace l32bef=0 if l32a==2
replace l32bef_f=0 if l32a==2
replace l39ages=0 if l38==2
replace l42ages=0 if l40==2
replace l50ges=0 if l49==2

replace l66=3 if l64==3	& l65==1				
replace l66=-9 if l64~=1 & l64~=2 & l64~=3


recode l91 (2=1) (1=2)	

*Werteübertragung organisatorische Änderungen über die Jahre
gen help26=l26ae
replace help26=0 if l26ak==1
gen help27=l26af
replace help27=0 if l26ak==1
gen help28=l26ag
replace help28=0 if l26ak==1
gen help29=l26aa
replace help29=0 if l26ak==1
gen help30=l26ab
replace help30=0 if l26ak==1
gen help31=l26ac
replace help31=0 if l26ak==1
gen help32=l26ad
replace help32=0 if l26ak==1
gen help33=l26ah
replace help33=0 if l26ak==1
gen help34=l26ai
replace help34=0 if l26ak==1
gen help35=l26aj
replace help35=0 if l26ak==1

recode bula2004 (7=18) (0=11)

rename bula2004 bula
rename hr2004q  hrf_quer
rename l01ges03 ges_vor
rename l01ges04 gesamt
rename l01svb03 svbv
rename l01svb04 svb
rename l01son03 son_vor
rename l01son04 sonstige
rename l03 	insource
rename l07b	kammer
rename l08      geschart
rename l09      geschvol
rename l11      ertrlagv
rename l16      invest
rename l26aa    eigen
rename l26ab    zukauf
rename l26ac    neugest
rename l26ad    reorg
rename l26ae    verlag
rename l26af    gruppe
rename l26ag    einheit
rename l26ah    umwelt
rename l26ai    qualität
rename l26aj    sonst
rename l30einf_g  bea_einf
rename l30ber_g bea_qual
rename l30inh   inhaber
rename l30aus   azubi
rename l30anw   beanw
rename l30ges_f ges_frau
rename l31tz    teilzeit
rename l31tz_f  tz_frau
rename l32bef   befrist
rename l32bef_f bef_frau
rename l39ages  offen
rename l42ages  einstell
rename l50ges   entlass
rename l51      arbzeit
rename l62      uebstundv
rename l64      tarif
rename l66      uebtarif
rename l68      lohn
rename l88a     betrrat
rename l88b     betr_and
rename l89      single
rename l90      form
rename l91      eigentum
rename l93      grjahr
rename l95b     bran_n00

* added
rename l41 fhire
rename l10 d_grow
gen export=(l13c+l13d+l13e)/100 if l13c>=0 & l13d>=0 & l13e>=0
replace export = l13c/100 if l13c>=0 & l13d<0 & l13e<0 
replace export = l13d/100 if l13c<0 & l13d>=0 & l13e<0
replace export = l13e/100 if l13c<0 & l13d<0 & l13e>=0
replace export = (l13c+l13d)/100 if l13c>=0 & l13d>=0 & l13e<0
replace export = (l13c+l13e)/100 if l13c>=0 & l13d<0 & l13e>=0
replace export = (l13d+l13e)/100 if l13c<0 & l13d>=0 & l13e>=0

gen ict =(l15b>0 & !missing(l15b))
gen antvorl_vor=l14/100 if l14>=0

gen outsourc=1 if l02a==1 | l02b==1 | l02c==1
replace outsourc=0 if l02a~=1 & l02b~=1 & l02c~=1
count if outsourc==.

gen tech=.
gen abbau=.
gen ertlag=.
gen uebstund=.
gen weiterb=.

recode single (2=3) (3=2)

replace grjahr=999 if l92==1

keep idnum jahr hrf_quer hr93_04p hr96_04p hr00_04p hr03_04p bula ges_vor gesamt svbv svb son_vor sonstige insource geschart geschvol ///
ertrlagv invest eigen zukauf neugest reorg verlag gruppe einheit umwelt qualität sonst bea_einf bea_qual inhaber azubi beanw ///
ges_frau teilzeit tz_frau befrist bef_frau offen weiterb einstell entlass arbzeit uebstundv tarif uebtarif lohn betrrat single ///
form eigentum grjahr bran_n00 outsourc tech abbau ertlag uebstund kammer west betr_and help* fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_2004_panel_test.dta, replace
clear

**************************************
********* Welle 2005 *****************
**************************************
use ${orig}\iabbp_2005.dta
label lang de

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2005=="Q"

gen jahr=2005
gen west=1 if wo2005==1
replace west=0 if wo2005==2

replace m19=0 if m18e==1

gen m27ber_g=m27ber+m27uni+m27fach if (m27uni!=-9 & m27fach!=-9 & m27ber!=-9)
replace m27ber_g=m27ber if (m27uni==-9 | m27fach==-9) & m27ber!=-9 
replace m27ber_g=m27uni if (m27ber==-9 | m27fach==-9) & m27uni!=-9
replace m27ber_g=m27fach if (m27ber==-9 | m27uni==-9) & m27fach!=-9
gen m27einf_g=m27unge+m27einf if (m27unge!=-9 & m27einf!=-9)
replace m27einf_g=m27unge if m27einf==-9 & m27unge!=-9
replace m27einf_g=m27einf if m27unge==-9 & m27einf!=-9

replace m28tz=0 if m28a==2
replace m28tz_f=0 if m28a==2
replace m29bef=0 if m29a==2
replace m29bef_f=0 if m29a==2
replace m47ages=0 if m46==2
replace m36ages=0 if m34==2
replace m49ges=0 if m48==2

replace m54=3 if m52==3					
replace m54=-9 if m52~=1 & m52~=2 & m52~=3

recode m91 (2=1) (1=2)

recode bula2005  (7=18) (0=11)

rename bula2005 	bula
rename hr2005q  	hrf_quer
rename m01ges04 	ges_vor
rename m01ges05		gesamt
rename m01svb04 	svbv
rename m01svb05 	svb
rename m01son04 	son_vor
rename m01son05 	sonstige
rename m03 		insource
rename m07      	geschart
rename m08      	geschvol
rename m10      	ertrlagv
rename m19      	invest
rename m26      	tech
rename m27einf_g  	bea_einf
rename m27ber_g 	bea_qual
rename m27inh   	inhaber
rename m27aus   azubi
rename m27anw   beanw
rename m27ges_f ges_frau
rename m28tz    teilzeit
rename m28tz_f  tz_frau
rename m29bef   befrist
rename m29bef_f bef_frau
rename m47ages  offen
rename m36ages  einstell
rename m49ges   entlass
rename m52      tarif
rename m54      uebtarif
rename m59      lohn
rename m77	weiterb
rename m85a     betrrat
rename m85b     betr_and
rename m88      single
rename m89      form
rename m90b	kammer
rename m91      eigentum
rename m93      grjahr
rename m95b     bran_n00

* added
rename m35 fhire
rename m09 d_grow

gen export=(m12c+m12d+m12e)/100 if m12c>=0 & m12d>=0 & m12e>=0
replace export = m12c/100 if m12c>=0 & m12d<0 & m12e<0 
replace export = m12d/100 if m12c<0 & m12d>=0 & m12e<0
replace export = m12e/100 if m12c<0 & m12d<0 & m12e>=0
replace export = (m12c+m12d)/100 if m12c>=0 & m12d>=0 & m12e<0
replace export = (m12c+m12e)/100 if m12c>=0 & m12d<0 & m12e>=0
replace export = (m12d+m12e)/100 if m12c<0 & m12d>=0 & m12e>=0

gen ict =(m18b>0 & !missing(m18b))
gen antvorl_vor=m13/100 if m13>=0

ren m56 oeffnklau
ren m58a ausstarif


gen outsourc=1 if m02aa==1 | m02ab==1 | m02ac==1
replace outsourc=0 if m02aa~=1 & m02ab~=1 & m02ac~=1
count if outsourc==.

gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen verlag=.
gen einheit=.
gen gruppe=.
gen umwelt=.
gen qualität=.
gen sonst=.
gen arbzeit=.
gen abbau=.
gen ertrlag=.
gen uebstundv=.
gen uebstund=.
gen ertlag=.
recode single (2=3) (3=2)

replace grjahr=999 if m92==1

keep idnum jahr hrf_quer hr93_05p hr96_05p hr00_05p hr03_05p bula ges_vor gesamt svbv svb son_vor sonstige ///
insource geschart geschvol ertrlagv invest eigen zukauf neugest reorg verlag gruppe einheit umwelt qualität sonst ///
bea_einf bea_qual inhaber azubi beanw ges_frau teilzeit tz_frau befrist bef_frau offen weiterb einstell entlass ///
arbzeit uebstundv tarif uebtarif lohn betrrat single form eigentum grjahr bran_n00 outsourc tech abbau ertlag ///
uebstund kammer west betr_and fhire d_grow export ict antvorl_vor ausstarif oeffnklau
compress
save ${data}\iabbp_2005_panel_test.dta, replace
clear


**************************************
********* Welle 2006 *****************
**************************************
use ${orig}\iabbp_2006.dta
label lang de


*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2006=="Q"

gen jahr=2006
gen west=1 if wo2006==1
replace west=0 if wo2006==2

replace n01son05=n01son05+n01ger05 if n01ger05~=. | n01ger05~=-9
replace n01son06=n01son06+n01ger06 if n01ger06~=. | n01ger06~=-9

replace n11 = 6 if n07 == 4

replace n15=0 if n14e==1

gen n21ber_g=n21ber+n21uni if n21ber!=-9 & n21uni!=-9			
replace n21ber_g=n21ber if n21uni==-9 & n21ber!=-9
replace n21ber_g=n21uni if n21ber==-9 & n21uni!=-9

replace n22tz=0 if n22a==2
replace n22tz_f=0 if n22a==2
replace n23bef=0 if n23a==2
replace n23bef_f=0 if n23a==2
replace n40ages=0 if n39==2
replace n32ages=0 if n30==2
replace n37ges=0 if n36==2

replace n81=3 if n79==3					
replace n81=-9 if n79~=1 & n79~=2 & n79~=3

recode n92 (2=1) (1=2)

recode bula2006  (7=18) (0=11)

rename bula2006 bula
rename hr2006q  hrf_quer
rename n01ges05 ges_vor
rename n01ges06 gesamt
rename n01svb05 svbv
rename n01svb06 svb
rename n01son05 son_vor
rename n01son06 sonstige
rename n03      insource
rename n07      geschart
rename n08      geschvol
rename n11      ertrlagv
rename n15      invest
rename n20      tech
rename n21inh   inhaber
rename n21aus   azubi
rename n21anw   beanw
rename n21einf  bea_einf
rename n21ber_g   bea_qual   
rename n21ges_f ges_frau
rename n22tz    teilzeit
rename n22tz_f  tz_frau
rename n23bef   befrist
rename n23bef_f bef_frau
rename n40ages  offen
rename n32ages  einstell
rename n37ges   entlass
rename n52	arbzeit
rename n54      uebstundv          
rename n79      tarif
rename n81      uebtarif
rename n83      lohn
rename n84a     betrrat
rename n84b     betr_and
rename n86      single
rename n91      form
rename n06b	kammer
rename n92      eigentum
rename n94      grjahr
rename n96b     bran_n00

* added
rename n31 fhire
rename n12 d_grow

gen export=(n09c+n09d+n09e)/100 if n09c>=0 & n09d>=0 & n09e>=0
replace export = n09c/100 if n09c>=0 & n09d<0 & n09e<0 
replace export = n09d/100 if n09c<0 & n09d>=0 & n09e<0
replace export = n09e/100 if n09c<0 & n09d<0 & n09e>=0
replace export = (n09c+n09d)/100 if n09c>=0 & n09d>=0 & n09e<0
replace export = (n09c+n09e)/100 if n09c>=0 & n09d<0 & n09e>=0
replace export = (n09d+n09e)/100 if n09c<0 & n09d>=0 & n09e>=0

gen ict =(n14b>0 & !missing(n14b))
gen antvorl_vor=n10/100 if n10>=0

gen outsourc=1 if n02aa==1 | n02ab==1 | n02ac==1
replace outsourc=0 if n02aa~=1 & n02ab~=1 & n02ac~=1
count if outsourc==.

gen eigen=.
gen zukauf=.
gen neugest=.
gen reorg=.
gen verlag=.
gen einheit=.
gen gruppe=.
gen umwelt=.
gen qualität=.
gen sonst=.
gen abbau=.
gen ertrlag=.
gen uebstund=.
gen weiterb=.
gen ertlag=.
recode single (2=3) (3=2)

replace grjahr=999 if n93==1

keep idnum jahr hrf_quer hr93_06p hr96_06p hr00_06p hr03_06p bula ges_vor gesamt svbv svb son_vor sonstige insource ///
geschart geschvol ertrlagv invest eigen zukauf neugest reorg verlag gruppe einheit umwelt qualität sonst bea_einf ///
bea_qual inhaber azubi beanw ges_frau teilzeit tz_frau befrist bef_frau offen weiterb einstell entlass arbzeit ///
uebstundv tarif uebtarif lohn betrrat single form eigentum grjahr bran_n00 outsourc tech abbau ertlag uebstund ///
kammer west betr_and fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_2006_panel_test.dta, replace
clear



**************************************
********* Welle 2007 *****************
**************************************
use ${orig}\iabbp_2007.dta
label lang de


*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2007=="Q"

gen jahr=2007
gen west=1 if wo2007==1
replace west=0 if wo2007==2

replace o01son06=o01son06+o01ger06 if o01ger06~=. | o01ger06~=-9
replace o01son07=o01son07+o01ger07 if o01ger07~=. | o01ger07~=-9

replace o13 = 6 if o08 == 4

replace o18=0 if o17e==1

gen o33ber_g=o33ber+o33uni if o33ber!=-9 & o33uni!=-9			
replace o33ber_g=o33ber if o33uni==-9 & o33ber!=-9
replace o33ber_g=o33uni if o33ber==-9 & o33uni!=-9

replace o34tz=0 if o34a==2
replace o34tz_f=0 if o34a==2
replace o35bef=0 if o35a==2
replace o35bef_f=0 if o35a==2
replace o51ages=0 if o51==2
replace o42ges=0 if o40==2
replace o50ges=0 if o49==2
replace o83=3 if o81==3					
replace o83=-9 if o81~=1 & o81~=2 & o81~=3

recode o92 (2=1) (1=2)

*Werteübertragung organisatorische Änderungen über die Jahre
gen help36=o29ae
replace help36=0 if o29ak==1
gen help37=o29af
replace help37=0 if o29ak==1
gen help38=o29ag
replace help38=0 if o29ak==1
gen help39=o29aa
replace help39=0 if o29ak==1
gen help40=o29ab
replace help40=0 if o29ak==1
gen help41=o29ac
replace help41=0 if o29ak==1
gen help42=o29ad
replace help42=0 if o29ak==1
gen help43=o29ah
replace help43=0 if o29ak==1
gen help44=o29ai
replace help44=0 if o29ak==1
gen help45=o29aj
replace help45=0 if o29ak==1

recode bula2007  (7=18) (0=11)

rename bula2007 bula
rename hr2007q  hrf_quer
rename o01ges06 ges_vor
rename o01ges07 gesamt
rename o01svb06 svbv
rename o01svb07 svb
rename o01son06 son_vor
rename o01son07 sonstige
rename o04      insource
rename o08      geschart
rename o09      geschvol
rename o13      ertrlagv
rename o18      invest
rename o23      tech
rename o33einf  bea_einf						
rename o33ber_g bea_qual
rename o33inh   inhaber
rename o33aus   azubi
rename o33anw   beanw
rename o33ges_f ges_frau
rename o34tz    teilzeit
rename o34tz_f  tz_frau
rename o35bef   befrist
rename o35bef_f bef_frau
rename o51ages  offen
rename o42ges   einstell         
rename o50ges   entlass
rename o81      tarif
rename o83      uebtarif
rename o85      lohn
rename o58      weiterb 
rename o86a     betrrat
rename o86b     betr_and
rename o90      single
rename o87      form
rename o91b    kammer
rename o92      eigentum
rename o94      grjahr
rename o96b	bran_n00
rename o29aa    eigen
rename o29ab    zukauf
rename o29ae    verlag
rename o29af    gruppe
rename o29ag    einheit
rename o29ac    neugest
rename o29ad    reorg
rename o29ah    umwelt
rename o29ai    qualität
rename o29aj    sonst

* added
rename o41 fhire
rename o15 d_grow
gen export=(o10c+o10d+o10e)/100 if o10c>=0 & o10d>=0 & o10e>=0
replace export = o10c/100 if o10c>=0 & o10d<0 & o10e<0 
replace export = o10d/100 if o10c<0 & o10d>=0 & o10e<0
replace export = o10e/100 if o10c<0 & o10d<0 & o10e>=0
replace export = (o10c+o10d)/100 if o10c>=0 & o10d>=0 & o10e<0
replace export = (o10c+o10e)/100 if o10c>=0 & o10d<0 & o10e>=0
replace export = (o10d+o10e)/100 if o10c<0 & o10d>=0 & o10e>=0

gen ict =(o17b>0 & !missing(o17b))
gen antvorl_vor=o12/100 if o12>=0

ren o84b oeffnklau

gen outsourc=1 if o02a==1 | o02b==1 | o02c==1 |o02d==1 | o02e==1
replace outsourc=0 if o02a~=1 & o02b~=1 & o02c~=1 & o02d~=1 & o02e~=1
count if outsourc==.

gen arbzeit=.
gen abbau=.
gen uebstundv=.
gen uebstund=.
gen ertlag=.
recode single (2=3) (3=2)

replace grjahr=999 if o93==1

keep idnum jahr hrf_quer hr03_07p hr00_07p bula ges_vor gesamt svbv svb son_vor sonstige insource geschart geschvol ertrlagv ///
invest eigen zukauf neugest reorg verlag gruppe einheit umwelt qualität sonst ///
bea_einf bea_qual inhaber azubi beanw ges_frau teilzeit tz_frau befrist bef_frau offen weiterb ///
entlass arbzeit uebstundv tarif uebtarif lohn betrrat single form eigentum grjahr bran_n00 outsourc ///
tech abbau ertlag uebstund kammer west betr_and einstell help* fhire d_grow export ict antvorl_vor oeffnklau
compress
save ${data}\iabbp_2007_panel_test.dta, replace
clear

**************************************
********* Welle 2008 *****************
**************************************
use ${orig}\iabbp_2008.dta
label lang de

*Bei Längsschnittanalysen diesen Filter entfernen!
*keep if quer2008=="Q"

gen jahr=2008

gen west=1 if wo2008==1
replace west=0 if wo2008==2

replace p01son07=p01son07+p01ger07 if p01ger07~=. | p01ger07~=-9
replace p01son08=p01son08+p01ger08 if p01ger08~=. | p01ger08~=-9

gen outsourc =1 if p02a==1 | p02b==1 | p02c==1
replace outsourc=0 if p02a~=1 & p02b~=1 & p02c~=1
count if outsourc==.


replace p15=6 if p09==4

replace p19=0 if p18e==1

gen p30ber_g=p30ber+p30uni if p30ber!=-9 & p30uni!=-9			
replace p30ber_g=p30ber if p30uni==-9 & p30ber!=-9
replace p30ber_g=p30uni if p30ber==-9 & p30uni!=-9

replace p31tz=0 if p31a==2
replace p31tz_f=0 if p31a==2
replace p32bef=0 if p32a==2
replace p32bef_f=0 if p32a==2
replace p41ges=0 if p39==2
replace p52ages=0 if p51==2
replace p54ges=0 if p53==2
replace p61=3 if p59==3
replace p61=-9 if p59~=1 & p59~=2 & p59~=3

recode p94 (2=1) (1=2)
recode bula2008 (7=18)

rename bula2008 bula
rename hr2008q  hrf_quer
rename p01svb07 svbv
rename p01svb08 svb
rename p01son07 son_vor
rename p01son08 sonstige
rename p01ges07 ges_vor
rename p01ges08 gesamt
rename p03 	insource
rename p09 	geschart
rename p10 	geschvol
rename p15  	ertrlagv
rename p19 	invest
rename p23 	tech
rename p30einf 	bea_einf
rename p30ber_g bea_qual
rename p30inh 	inhaber
rename p30aus 	azubi
rename p30anw 	beanw
rename p30ges_f ges_frau
rename p31tz 	teilzeit
rename p31tz_f 	tz_frau
rename p32bef 	befrist
rename p32bef_f bef_frau
rename p41ges 	einstell
rename p54ges 	entlass
rename p52ages 	offen
rename p59 	tarif
rename p61 	uebtarif
rename p63 	lohn
rename p74 	weiterb
rename p78 	arbzeit
rename p80a  	uebstundv
rename p86a 	betrrat
rename p86b 	betr_and
rename p89 	form
rename p91 	single
rename p92b 	kammer
rename p94 	eigentum
rename p95b 	grjahr
rename p97b 	bran_n00

* added
rename p40 fhire
rename p17 d_grow

gen export=p11c/100 if p11c>=0
gen ict =(p18b>0 & !missing(p18b))
gen antvorl_vor=p13/100 if p13>=0

replace grjahr=999 if p95a==1

recode single (2=3) (3=2)

gen uebstund=.
gen abbau=.
gen eigen=.
gen zukauf=.
gen verlag=.
gen gruppe=.
gen einheit=.
gen neugest=.
gen reorg=.
gen umwelt=.
gen qualität=.
gen sonst=.
gen ertlag=.


keep idnum jahr hrf_quer hr03_08p hr00_08p hr07_08p bula ges_vor gesamt svbv svb son_vor sonstige /// 
insource geschart geschvol ertrlagv invest eigen zukauf neugest reorg verlag gruppe einheit umwelt qualität /// 
sonst bea_einf bea_qual inhaber azubi beanw ges_frau teilzeit tz_frau befrist bef_frau offen weiterb ///
entlass arbzeit uebstundv tarif uebtarif lohn betrrat single form eigentum grjahr bran_n00 outsourc ///
tech abbau ertlag uebstund kammer west betr_and einstell fhire d_grow export ict antvorl_vor
compress
save ${data}\iabbp_2008_panel_test.dta, replace
clear




__MACOSX/dofile/._01_extract_iab_ep.do


dofile/11_eventstudy.do
clear all
set linesize 120
cap log close
set more 1
log using ${log}/11_eventstudy.log, replace
adopath ++${prog}


* Part 1: Compute mean wage profiles of workers moving across origin-destination quartiles.
* Construction inspired by CCK, 2015 (SAS code by David Card, 2015)
* Procedure first calculates firm means, then merges those to worker level data and computes transition profiles in terms of wages.


cap program drop events
program define events

use ${data}/AKM_select_`1'.dta,clear

* Step 1: generate firm level variables

* Approximate years of schooling (taken from CHK) *
gen school=.
replace school=10.5 if educ==0 	// missing, 0
replace school=11   if educ==1	// dropouts/primary
replace school=13	if educ==2	// apprentice
replace school=15	if educ==3	// some college
replace school=18	if educ==4	// university

* Import estimated person effects (from AKMs)
merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
gen connected=theta`1'!=.

* Import estimated firm effects (from AKMs, see matlab code); 2 effects per firm, 1 for each gender; make indicator for dual-connected set
merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

ren ln_impwage lw
keep persnr betnr idnum year lw age educ school fem connected dualconnect psi`1'0 psi`1'1

tab fem connected,mis

di _newline "Now drop observations outside largest connected set of each gender"
keep if connected==1

gen lwF=fem*lw if fem==1
gen lwM=(1-fem)*lw if fem==0
di _newline "Create firm-year data set with worker-means"
di "Collapse by betnr-year, note that idnum and betnr refer to same firm if in IAB, so no loss of info"
collapse (mean) mlw = lw 	///
				mlwF = lwF	///
				mlwM = lwM	///
				mschool=school	///
		 (sum)	Fempl=fem			///
		 (count) empl=lw			///
		 (firstnm) dual=dualconnect	, by(betnr year)
gen Mempl=empl-Fempl
egen avFempl = mean(Fempl), by(betnr)
egen avMempl = mean(Mempl), by(betnr)
egen avempl  = mean(empl), by(betnr)
egen avmschool=mean(mschool), by(betnr)
gen nofemales=(avFempl==0)
gen nomales=(avMempl==0)

di _newline "Tabulate distribution of single gender firms."
bys betnr : gen t=_n==1
tab nofemales nomales if t

di _newline "Check consistency with dual-connect indicator (@ firm level)"
di "Should report 0 : " _continue
count if dual==1 & nofemales==1 & t
di "Should report 0 : " _continue
count if dual==1 & nomales==1 & t
di "Should report all firms with nofemales==1 (next to numbers should be identical): " _continue
count if dual==0 & nofemales==1 & t
count if nofemales==1 & t
di "Should report all firms with nomales==1  (next to numbers should be identical): " _continue
count if dual==0 & nomales==1 & t
count if nomales==1 & t

drop t

sum

* check variable if all firms are dual-connected (no* should be mean 0)!
sum if nofemales==1
sum if nomales==1

* check variable if all firms are dual-connected (no* should be mean 0)!
sum if nomales==0 & nofemales==0

lab data "firm-year data, means by year"
save ${data}/fymeans.dta, replace



* Step 2: Prepare worker level data

use ${data}/AKM_select_`1'.dta,clear

* Approximate years of schooling (taken from CHK) *
gen school=.
replace school=10.5 if educ==0 	// missing, 0
replace school=11   if educ==1	// dropouts/primary
replace school=13	if educ==2	// apprentice
replace school=15	if educ==3	// some college
replace school=18	if educ==4	// university

* Import estimated person effects (from AKMs)
merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
gen connected=theta`1'!=.

* Import estimated firm effects (from AKMs); 2 effects per firm, 1 for each gender
merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

ren ln_impwage lw
keep persnr betnr idnum year lw age educ school fem connected dualconnect psi`1'0 psi`1'1

* re-check if all workers/firms are dual-connected
tab fem connected,mis

di _newline "Now drop observations outside largest connected set of each gender"
keep if connected==1

* Import firm level means
merge m:1 betnr year using ${data}/fymeans.dta, keep(3) nogen


/* Create leave-out means for each worker at a firm with 2+ employees in dataset */

gen lom_lw=.
gen lom_sc=.
gen lom_lwM=.
gen lom_lwF=.

replace lom_lw=(mlw*empl-lw)/(empl-1) if empl>1
replace lom_sc=(mschool*empl-school)/(empl-1) if empl>1

* only male employees: get leave-out-mean if 2+ workers are male, and substitute mean
* firm wage of women for female leave-out-mean wage in male data rows.
replace lom_lwM=(mlwM*Mempl-lw)/(Mempl-1) if Mempl>1 & fem==0
replace lom_lwF=mlwF if Fempl>0 & fem==0

* only female employees: get leave-out-mean if 2+ workers are male, and substitute mean
* firm wage of women for female leave-out-mean wage in male data rows.
replace lom_lwF=(mlwF*Fempl-lw)/(Fempl-1) if Fempl>1 & fem==1
replace lom_lwM=mlwM if Mempl>0 & fem==1

di _newline(2) "Partial correlations: full sample"
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc avmschool

di _newline(2) "Partial correlations: for males" 
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc if fem==0

di _newline(2) "Partial correlations: all females"
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc if fem==1

di _newline(2) "Partial correlations: mixed gender firms, all"
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc avmschool if nofemales==0 & nomales==0

di _newline(2) "Partial correlations: mixed gender firms, males"
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc avmschool if nofemales==0 & nomales==0 & fem==0

di _newline(2) "Partial correlations: mixed gender firms, females"
pwcorr lw mlw lom_lw lom_lwM lom_lwF school mschool lom_sc avmschool if nofemales==0 & nomales==0 & fem==1


* Construct EVENT STUDY

di "# of obs before eliminating single-gender firms :  " _continue
count

* mixed gender firms
keep if nofemales==0 & nomales==0
di "# of obs after eliminating single-gender firms :  " _continue
count

fastxtile qlom_lw=lom_lw, nq(4)
tab qlom_lw, mis

gen obs1=(lom_lw==.)
replace qlom_lw=0 if obs1==1

* singleton firms coded as separate category (0)
tab qlom_lw obs1, mis




/*--- Identifying event spells and stayer spells ---*/

* this follows CCK's SAS code as closely as possible.

xtset persnr year

gen firmid=betnr
format firmid %13.0f

sort persnr year

by persnr : gen last1firmid=firmid[_n-1]
by persnr : gen last2firmid=firmid[_n-2]
by persnr : gen next1firmid=firmid[_n+1]
by persnr : gen next2firmid=firmid[_n+2]
by persnr : gen lag1qlom_lw=qlom_lw[_n-1]

by persnr : gen lag1lw=lw[_n-1]
by persnr : gen lag2lw=lw[_n-2]
by persnr : gen lag3lw=lw[_n-3]
by persnr : gen lag4lw=lw[_n-4]
by persnr : gen lead1lw=lw[_n+1]
by persnr : gen lead2lw=lw[_n+2]
by persnr : gen lead3lw=lw[_n+3]
by persnr : gen lead4lw=lw[_n+4]

gen jobch=0


/*--- Identify events and job-spell counter per worker ---*/

/* First, sort by persnr year (ascending) */
sort persnr year

*  treat first observation separately
by persnr : gen tenure=1 if _n==1
by persnr : gen startyr=year if _n==1

* ... if firmid!=last1firmid, job is quit
by persnr : replace jobch=1 if firmid!=last1firmid		 // first person-obs is indicated as jobch (intentionally!)
by persnr : gen jobnum=sum(jobch)
by persnr : replace tenure=1 if firmid!=last1firmid
by persnr : replace startyr=year if firmid!=last1firmid & _n>1

* ... if firmid==last1firmid, job continues, so tenure +1, 
bys persnr jobnum (year) : replace tenure=tenure[_n-1]+1 if firmid==last1firmid & _n>1


/* Second, sort by persnr year (descending) */
gsort persnr -year

* treat last observation separately
by persnr : gen yearstogo=1 if _n==1
by persnr : gen endyr=year if _n==1

* ... if firmid!= next1firmid, job has been quit
by persnr : replace yearstogo=1 if firmid!=next1firmid
by persnr : replace endyr=year if firmid!=next1firmid

* ... if firmid== next1firmid, job continues in the future
gen jobnum2=-1*jobnum
gen year2 = -1*year
bys persnr jobnum2 (year2): replace yearstogo=yearstogo[_n-1]+1 if firmid==next1firmid & _n>1
drop jobnum2 year2


/* Obtain year entry, exit, and total # of jobs per worker */
egen firstyr=min(year), by(persnr)
egen lastyr=max(year), by(persnr)
egen numjobs=max(jobnum), by(persnr)


/* Get lagged values of remaining variables */
sort persnr year
foreach v in tenure lom_lw lom_lwM lom_lwF lom_sc avmschool mschool avempl empl {
by persnr : gen lag1`v'=`v'[_n-1]
}



/*---	 Event/Stayer spells; selection step-by-spep 	---*/

gen eventspell=0
gen stayspell=0

/* Event spells: jobnum>=2, startyr==year  */
replace eventspell=1 if jobnum>=2 & startyr==year

gen numpre=lag1tenure if eventspell==1
gen numpost=yearstogo if eventspell==1

/* Stay spells: no change @ anytime */
replace stayspell=1 if last2firmid==firmid & last1firmid==firmid & next1firmid==firmid & next2firmid==firmid

lab data "data w/ event/stay spell indicators and leads/lags assigned"


/*--- Selecting EVENT spells for analysis (2+ obs pre and 2+ obs post move), no singleton firms ---*/

preserve
di "Event spells"
* eliminate singletons in selection of event spells
keep if eventspell==1 & numpre>=2 & numpost>=2 & lag1qlom_lw>0 & qlom_lw>0

* Wage change (4 year, leave out latest year)
gen dlw=lead1lw-lag2lw
gen yr=year-2
gen age2 =age*age/100
gen event=1

keep persnr year yr fem school educ age age2 lag1qlom_lw qlom_lw lag1lom_lw lom_lw lag2lw lag1lw lw lead1lw dlw lag1lom_lwM lom_lwM lag1lom_sc lom_sc event last1firmid firmid
lab data "event spells, no singleton firms, 2+past, 2+future"
save ${data}/eventspells_`1'.dta,replace
sum


/* Wage changes of event spells, 2+years at old firm and 2+ years at new firm, exclude singleton firms */

* Frequencies shown below means
lab var lag1qlom_lw "Origin"
lab var qlom_lw "Destination"

di _newline "Pooled"
table lag1qlom_lw qlom_lw, c(mean lw freq) format(%9.5gc)

di _newline "Men"
table lag1qlom_lw qlom_lw if fem==0, c(mean lw freq) format(%9.5gc)

di _newline "Women"
table lag1qlom_lw qlom_lw if fem==1, c(mean lw freq) format(%9.5gc)
restore




/* Selecting STAY spells for analysis (2+ obs pre and 2+ obs post move), no singleton firms */

preserve
di "Stayspells"
* selection eliminates singletons (Achtung: "assignment von workplaces ist nicht konstant, daher wechseln auch stayer im zeitverlauf")
keep if stayspell==1 & lag1qlom_lw>0

* Wage change (4 year, leave out latest year, only used for selection)
gen dlw=lead1lw-lag2lw
gen yr=year-2
gen age2 =age*age/100
gen event=0

keep persnr year yr fem school educ age age2 lag1qlom_lw qlom_lw lag1lom_lw lom_lw lag2lw lag1lw lw lead1lw dlw lag1lom_lwM lom_lwM lag1lom_sc lom_sc event last1firmid firmid
lab data "stay spells, no singleton firms, 2+past, 2+future"
save ${data}/stayspells_`1'.dta,replace
sum


/* Wage changes of stay spells, 2+years at old firm and 2+ years at new firm, exclude singleton firms */

* Frequencies shown below means
lab var lag1qlom_lw "Origin"
lab var qlom_lw "Destination"

* Pooled
table lag1qlom_lw qlom_lw, c(mean lw freq) format(%9.5gc)

* Men
table lag1qlom_lw qlom_lw if fem==0, c(mean lw freq) format(%9.5gc)

* Women
table lag1qlom_lw qlom_lw if fem==1, c(mean lw freq) format(%9.5gc)
restore


/*--- Analyse event and stay spells ---*/

use ${data}/eventspells_`1'.dta, clear
append using ${data}/stayspells_`1'.dta

*use ${data}/eventspells.dta, clear
*append using ${data}/stayspells.dta
gen dlws=dlw if event==0

/* Summarise frequencies of event and stay spells */
tab event fem
tab yr event
tab lag1qlom_lw event
tab lag1qlom_lw event if fem==0
tab lag1qlom_lw event if fem==1

sum dlw dlws fem school



/* Fit OLS to STAYERS, make out-of-sample prediction based on stayer coefficients
  either fit and predict separately by gender, or run pooled model fully interacted */

gen dlwr=.
gen dlwhat=.
forval g=0/1 {
reg dlws i.yr i.educ age age2 i.educ#c.age educ#c.age2 if fem==`g'
predict yhat_`g' if fem==`g', xb
replace dlwr=dlw-yhat_`g' if fem==`g'
replace dlwhat=yhat_`g' if fem==`g'
}

/* Assert that results are really the same */
reg dlws fem##(i.yr i.educ c.age c.age2 i.educ#c.age educ#c.age2)
predict yhat_2, xb
gen gap2=dlw-yhat_2

gen samefirm=(firmid==last1firmid)
bys samefirm : compare dlwr gap2
sum dlwr gap2
cap drop gap2 yhat_*

* Get summary statistics
bys event : sum dlw dlws dlwhat dlwr fem school educ

lab data "event & stay spells combined, 2+ past, 2+ togo, no singleton firms"
save ${data}/allspells_`1'.dta, replace


/* Final tables with all results */

* wage profiles at MEANS; variable "nevents" stores the number of transitions within each origin-destination quartile. 
* each transition involes 1 worker and 2 establishments.

preserve
collapse (count) nevents=dlw (mean) lag2lw lag1lw lw lead1lw dlw dlwr lag1lom_lw lom_lw lag1lom_sc lom_sc if event==1, by(fem lag1qlom_lw qlom_lw)
ren lag1qlom_lw originQ
ren qlom_lw destinatQ
ren dlw d4_lw_raw
ren dlwr d4_lw_adj
mkmat fem originQ destinatQ nevents lag2lw lag1lw lw lead1lw d4_lw_raw d4_lw_adj , matrix(eventout)
matlist eventout,	format(%9.5gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Event study results by gender: Wage profiles at Means)
restore

* wage profiles at 25th percentile; variable "nevents" stores the number of transitions within each origin-destination quartile. 
* each transition involes 1 worker and 2 establishments.

preserve					
collapse (count) nevents=dlw (p25) lag2lw lag1lw lw lead1lw lag1lom_lw lom_lw lag1lom_sc lom_sc if event==1, by(fem lag1qlom_lw qlom_lw)
ren lag1qlom_lw originQ
ren qlom_lw destinatQ
mkmat fem originQ destinatQ nevents lag2lw lag1lw lw lead1lw  , matrix(eventout)
matlist eventout,	format(%9.5gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Event study results by gender: Wag profiles at 25th percentile)					
restore


* wage profiles at 50th percentile; variable "nevents" stores the number of transitions within each origin-destination quartile. 
* each transition involes 1 worker and 2 establishments.

preserve
collapse (count) nevents=dlw (p50) lag2lw lag1lw lw lead1lw lag1lom_lw lom_lw lag1lom_sc lom_sc if event==1, by(fem lag1qlom_lw qlom_lw)
ren lag1qlom_lw originQ
ren qlom_lw destinatQ
mkmat fem originQ destinatQ nevents lag2lw lag1lw lw lead1lw  , matrix(eventout)
matlist eventout,	format(%9.5gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Event study results by gender: Wag profiles at 50th percentile)							
restore

* wage profiles at 75th percentile; variable "nevents" stores the number of transitions within each origin-destination quartile. 
* each transition involes 1 worker and 2 establishments.

preserve
collapse (count) nevents=dlw (p75) lag2lw lag1lw lw lead1lw lag1lom_lw lom_lw lag1lom_sc lom_sc if event==1, by(fem lag1qlom_lw qlom_lw)
ren lag1qlom_lw originQ
ren qlom_lw destinatQ
mkmat fem originQ destinatQ nevents lag2lw lag1lw lw lead1lw  , matrix(eventout)
matlist eventout,	format(%9.5gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Event study results by gender: Wag profiles at 75th percentile)				
restore					

cap erase ${data}/eventspells_`1'.dta
cap erase ${data}/stayspells_`1'.dta

end


events 1
events 2


* Part 2 of the event study. Compute 2-way clustered standard errors for firm transitions.
* Code follows CCK, 2015 (dofile check_symmetry.do) by P.Kline.

cap program drop eventsym
program define eventsym

use ${data}/allspells_`1'.dta, clear

* Creating crossid for two-clustering
egen crossid=group(firmid last1firmid)

* Drop variables
keep dlw yr age age2 educ fem last1firmid firmid crossid qlom_lw lag1qlom_lw samefirm

* Rename variables for loop
ren lag1qlom_lw lagqlom 
ren qlom_lw qlom
ren last1firmid lagfirmid

*Loop over all origin destination quartile combinations and gender
*compute point estimates and two-way clustered standard error
*report results in matrix

xi i.yr i.educ i.educ|age i.educ|age2

mat A=J(32,6,.) //empty results matrix
local counter=1

forval f=0/1{	//gender
	forval m=1/4{	//origin
		forval q=1/4{	//destination
			cap drop D
			gen D=0 if samefirm==1&fem==`f'
			replace D=1 if qlom==`q'&lagqlom==`m'&fem==`f'&samefirm==0
			di "Now running `m'-->`q' for female=`f'"
			preserve
				keep if D!=. //restrict sample to verify Oaxaca routine works
				qui x_ols dlw _I* age age2 , bo(D) cluster(lagfirmid)
				local se1=_se[D]
				qui x_ols dlw _I* age age2 , bo(D) cluster(firmid)
				local se2=_se[D]
				qui x_ols dlw _I* age age2 , bo(D) cluster(crossid)
				local se3=_se[D]
				local V=(`se1'^2 + `se2'^2 - `se3'^2)
				di _b[D]
				di sqrt(`V')
				count 
				local N=r(N)
				mat A[`counter',1]=`f'
				mat A[`counter',2]=`m'
				mat A[`counter',3]=`q'
				mat A[`counter',4]=_b[D]
				mat A[`counter',5]=sqrt(`V')
				mat A[`counter',6]=`N'
				local ++counter
			restore
		}
	}
}
mat coln A = Gender OriginQ DestinatQ Determ Clust_StdErr Observations

* Table shows output of x_ols procedure. Last column contains number of person-years.

matlist A, 	format(%9.5gc)	///
			lines(oneline)	///
			tw(5)			///
			showcoleq(c)	///
			linesize(120)	///
			underscore		///
			tit(Event study results by gender)
svmat A
keep A*
ren A1 fem
ren A2 origQ
ren A3 destQ
ren A4 b
ren A5 se

save ${data}/oaxresults_`1', replace

end

eventsym 1
eventsym 2


* Part 3 of event study: compare wage changes of men and women who move between exactly the same employers.

cap program drop dualtrans
program define dualtrans

use ${data}/allspells_`1'.dta if event==1, clear

di _newline "# of event spells : " _continue
count

* get cross-id
egen crossid=group(firmid last1firmid)

* collapse by crossid-fem
collapse (count) movers=dlw (mean) lag2lw lag1lw lw lead1lw dlw dlwr lag1lom_lw lom_lw lag1lom_lwM lom_lwM lag1lom_sc lom_sc (max) lag1qlom_lw qlom_lw, by(crossid fem)
bys crossid : gen dual=_N>1
sum


* each observation represents an OD-gender combination
bys crossid : gen v=_n==1
di _newline "# of OD-combinations in data : " _continue
count if v==1

di _newline "# of OD-combinations in data with both male and female workers involved : " _continue
count if v==1 & dual==1

tab dual if v


* now restrict to dual-gender transitions
keep if dual==1

bys crossid (fem): gen dlw_m=dlw[1]
bys crossid (fem): gen dlw_f=dlw[2]

bys crossid (fem): gen dlwr_m=dlwr[1]
bys crossid (fem): gen dlwr_f=dlwr[2]


* change in male co-worker wages contained in first obs per cross-id
bys crossid (fem): keep if _n==1
gen dlom_lw_m=lom_lwM-lag1lom_lwM

* number of dual-gender transitions
count

* regress change in female wages on change in male wages instrumenting male wage changes
* by the instantaneous change in male coworker wages associated with the transition.

ivregress 2sls dlw_f (dlw_m=dlom_lw_m), first
ivregress 2sls dlwr_f (dlwr_m=dlom_lw_m), first


collapse (sum) movers (count) nevents=crossid (mean) lag2lw lag1lw lw lead1lw dlw dlwr lag1lom_lw lom_lw lag1lom_sc lom_sc, by(fem lag1qlom_lw qlom_lw)
ren lag1qlom_lw originQ
ren qlom_lw destinatQ
ren dlw d4_lw_raw
ren dlwr d4_lw_adj
mkmat fem originQ destinatQ nevents movers lag2lw lag1lw lw lead1lw d4_lw_raw d4_lw_adj , matrix(eventout)
matlist eventout,	format(%9.5gc)	///
					lines(oneline)	///
					tw(5)			///
					showcoleq(c)	///
					linesize(120)	///
					underscore		///
					tit(Event study results by gender)					
	
cap erase ${data}/allspells_`1'.dta

end

dualtrans 1
dualtrans 2


* Part 4 of event study: repeat event study analysis using changes in estimated firm fixed effects.

cap program drop eventakms
program define eventakms

use ${data}/AKM_select_`1'.dta,clear

* Step 1: generate firm level variables

* Approximate years of schooling (taken from CHK) *
gen school=.
replace school=10.5 if educ==0 	// missing, 0
replace school=11   if educ==1	// dropouts/primary
replace school=13	if educ==2	// apprentice
replace school=15	if educ==3	// some college
replace school=18	if educ==4	// university

* Import estimated person effects (from AKMs)
merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
gen connected=theta`1'!=.

* Import estimated firm effects (from AKMs, see matlab code); 2 effects per firm, 1 for each gender; make indicator for dual-connected set
merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

ren ln_impwage lw
keep persnr betnr idnum year lw age educ school fem connected dualconnect psi`1'0 psi`1'1

tab fem connected,mis

* restrict to dual-connected firms
keep if dualconnect==1

gen lwF=fem*lw if fem==1
gen lwM=(1-fem)*lw if fem==0
di _newline "Create firm-year data set with worker-means"
di "Collapse by betnr-year, note that idnum and betnr refer to same firm if in IAB, so no loss of info"
collapse (mean) mlw = lw 	///
				mlwF = lwF	///
				mlwM = lwM	///
				mschool=school	///
		 (sum)	Fempl=fem			///
		 (count) empl=lw			///
		 (firstnm) dual=dualconnect	, by(betnr year)
gen Mempl=empl-Fempl
egen avFempl = mean(Fempl), by(betnr)
egen avMempl = mean(Mempl), by(betnr)
egen avempl  = mean(empl), by(betnr)
egen avmschool=mean(mschool), by(betnr)
gen nofemales=(avFempl==0)
gen nomales=(avMempl==0)

lab data "firm-year data, means by year"
save ${data}/fymeans.dta, replace



/* Load worker-level data and merge firm-level means */

use ${data}/AKM_select_`1'.dta,clear

* Step 1: generate firm level variables

* Approximate years of schooling (taken from CHK) *
gen school=.
replace school=10.5 if educ==0 	// missing, 0
replace school=11   if educ==1	// dropouts/primary
replace school=13	if educ==2	// apprentice
replace school=15	if educ==3	// some college
replace school=18	if educ==4	// university

* Import estimated person effects (from AKMs)
merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
gen connected=theta`1'!=.

* Import estimated firm effects (from AKMs, see matlab code); 2 effects per firm, 1 for each gender; make indicator for dual-connected set
merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

ren ln_impwage lw
keep persnr betnr idnum year lw age educ school fem connected dualconnect psi`1'0 psi`1'1

tab fem connected,mis

* restrict to dual-connected firms
keep if dualconnect==1

* Import firm means
merge m:1 betnr year using ${data}/fymeans.dta, keep(3) nogen

* Compute quartiles of firm fixed effects
forval g=0/1 {
	fastxtile qpsi`1'`g'=psi`1'`g' if fem==`g', nq(4)
}



/*--- Identifying event spells and stayer spells ---*/

* this follows CCK's SAS code as closely as possible.

xtset persnr year

gen firmid=betnr
format firmid %13.0f

sort persnr year

by persnr : gen last1firmid=firmid[_n-1]
by persnr : gen last2firmid=firmid[_n-2]
by persnr : gen next1firmid=firmid[_n+1]
by persnr : gen next2firmid=firmid[_n+2]
by persnr : gen lag1qpsi`1'0=qpsi`1'0[_n-1]
by persnr : gen lag1qpsi`1'1=qpsi`1'1[_n-1]

by persnr : gen lag1lw=lw[_n-1]
by persnr : gen lag2lw=lw[_n-2]
by persnr : gen lag3lw=lw[_n-3]
by persnr : gen lag4lw=lw[_n-4]
by persnr : gen lead1lw=lw[_n+1]
by persnr : gen lead2lw=lw[_n+2]
by persnr : gen lead3lw=lw[_n+3]
by persnr : gen lead4lw=lw[_n+4]

gen jobch=0


/*--- Identify events and job-spell counter per worker ---*/

/* First, sort by persnr year (ascending) */
sort persnr year

*  treat first observation separately
by persnr : gen tenure=1 if _n==1
by persnr : gen startyr=year if _n==1

* ... if firmid!=last1firmid, job is quit
by persnr : replace jobch=1 if firmid!=last1firmid		 // first person-obs is indicated as jobch (intentionally!)
by persnr : gen jobnum=sum(jobch)
by persnr : replace tenure=1 if firmid!=last1firmid
by persnr : replace startyr=year if firmid!=last1firmid & _n>1

* ... if firmid==last1firmid, job continues, so tenure +1, 
bys persnr jobnum (year) : replace tenure=tenure[_n-1]+1 if firmid==last1firmid & _n>1


/* Second, sort by persnr year (descending) */
gsort persnr -year

* treat last observation separately
by persnr : gen yearstogo=1 if _n==1
by persnr : gen endyr=year if _n==1

* ... if firmid!= next1firmid, job has been quit
by persnr : replace yearstogo=1 if firmid!=next1firmid
by persnr : replace endyr=year if firmid!=next1firmid

* ... if firmid== next1firmid, job continues in the future
gen jobnum2=-1*jobnum
gen year2 = -1*year
bys persnr jobnum2 (year2): replace yearstogo=yearstogo[_n-1]+1 if firmid==next1firmid & _n>1
drop jobnum2 year2


/* Obtain year entry, exit, and total # of jobs per worker */
egen firstyr=min(year), by(persnr)
egen lastyr=max(year), by(persnr)
egen numjobs=max(jobnum), by(persnr)


/* Get lagged values of remaining variables */
sort persnr year
foreach v in tenure {
by persnr : gen lag1`v'=`v'[_n-1]
}



/*---	 Event/Stayer spells; selection step-by-spep 	---*/

gen eventspell=0
gen stayspell=0

/* Event spells: jobnum>=2, startyr==year  */
replace eventspell=1 if jobnum>=2 & startyr==year

gen numpre=lag1tenure if eventspell==1
gen numpost=yearstogo if eventspell==1

/* Stay spells: no change @ anytime */
replace stayspell=1 if last2firmid==firmid & last1firmid==firmid & next1firmid==firmid & next2firmid==firmid


/*--- Selecting EVENT spells for analysis (2+ obs pre and 2+ obs post move), no singleton firms ---*/
preserve
di "Event spells"
* eliminate singletons in selection of event spells
keep if eventspell==1 & numpre>=2 & numpost>=2

* Wage change (4 year, leave out latest year)
gen dlw=lead1lw-lag2lw
gen yr=year-2
gen age2 =age*age/100
gen event=1

keep persnr year yr fem age age2 lag1qpsi`1'0 qpsi`1'0 lag1qpsi`1'1 qpsi`1'1 lag2lw lag1lw lw lead1lw dlw event last1firmid firmid
lab data "event spells, no singleton firms, 2+past, 2+future"
save ${data}/eventspells_`1'_ffe.dta,replace
sum
restore


/* Selecting STAY spells for analysis (2+ obs pre and 2+ obs post move), no singleton firms */
preserve

di "Stayspells"
* selection eliminates singletons (Achtung: "assignment von workplaces ist nicht konstant, daher wechseln auch stayer im zeitverlauf")
keep if stayspell==1

* Wage change (4 year, leave out latest year, only used for selection)
gen dlw=lead1lw-lag2lw
gen yr=year-2
gen age2 =age*age/100
gen event=0

keep persnr year yr fem age age2 lag1qpsi`1'0 qpsi`1'0 lag1qpsi`1'1 qpsi`1'1 lag2lw lag1lw lw lead1lw dlw event last1firmid firmid
lab data "stay spells, no singleton firms, 2+past, 2+future"
save ${data}/stayspells_`1'_ffe.dta,replace
sum
restore


/*--- Analyse event and stay spells ---*/

use ${data}/eventspells_`1'_ffe.dta, clear
append using ${data}/stayspells_`1'_ffe.dta

/* Final table with all results */
forval g=0/1 {
preserve
	collapse (count) nevents=dlw (mean) lag2lw lag1lw lw lead1lw dlw if event==1 & fem==`g', by(fem lag1qpsi`1'`g' qpsi`1'`g')
	ren lag1qpsi`1'`g' originQ
	ren qpsi`1'`g' destinatQ
	ren dlw d4_lw_raw
	mkmat fem originQ destinatQ nevents lag2lw lag1lw lw lead1lw d4_lw_raw , matrix(eventout)
	matlist eventout,	format(%9.5gc)	///
						lines(oneline)	///
						tw(5)			///
						showcoleq(c)	///
						linesize(120)	///
						underscore		///
						tit(Event study results by gender: Mean wage profiles of workers moving between quartiles of gender-specific firm fixed effects )
	restore
}
cap erase ${data}/eventspells_`1'_ffe.dta
cap erase ${data}/stayspells_`1'_ffe.dta
cap erase ${data}/fymeans.dta
end


eventakms 1
eventakms 2



cap log close




__MACOSX/dofile/._11_eventstudy.do


dofile/23_gelbach.do
clear all
	cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/23_gelbach.log, replace
adopath ++${prog}
set seed 1000


* Perform Gelbach's exact decomposition of the GWG by estimating a pooled model.
* Also perform decomposition for the dual-connected set.
* OBD not feasible, due to single firm-effect; only identify distributional differences.

cap program drop gelbach
program define gelbach

use persnr betnr ln_impwage educ year age fsize fem pink tenure using ${data}/AKM_select_`1', clear

* Import Xb's and residual by person-year
merge 1:1 persnr year using ${data}/xb_genderpooled_`1', keep(3) nogen keepus(xb`1' r`1')

* Import person effects by person
merge m:1 persnr using ${data}/peffs_genderpooled_`1', keep(3) nogen keepus(theta`1')

* Import person effects by person
merge m:1 betnr using ${data}/feffs_genderpooled_`1', keep(3) nogen keepus(psi`1')

* make covariates as in AKMs by gender
replace age=(age-40)/40
gen age2=age*age
gen age3=age*age*age

sum
bys fem : sum
* # of job spells:
egen jobsp=group(betnr persnr)
sum jobsp

char year[omit] 1
xi i.educ*i.year i.educ|age2 i.educ|age3

ren xb`1' xb
ren r`1' r
ren theta`1' theta
ren psi`1' psi

* estimate unrestricted model
reg ln_impwage fem, cluster(betnr)
di "Conditional GWG : " _b[fem]
scalar gamma_r=_b[fem]

* auxiliary models
reg xb fem, cluster(betnr)
scalar tau_x=_b[fem]

reg theta fem, cluster(betnr)
scalar tau_t=_b[fem]

reg psi fem, cluster(betnr)
scalar tau_p=_b[fem]

di "Check: gamma_r = tau_t + tau_p"
di "gamma_r   =  " gamma_r
di "tau_x     =  " tau_x
di "tau_t     =  " tau_t
di "tau_p     =  " tau_p
di "sum tau_* =  " tau_t+tau_p+tau_x


* Show variance decomposition
mat accum sumdev= ln_impwage theta psi xb r , noc dev
mat cov = sumdev/(r(N)-1)
mat corr = corr(sumdev)
matlist cov, format(%9.4gc) lines(oneline) tw(5)	showcoleq(c) linesize(120) underscore		

* Now focus on those firms/workers in dual-connected set of main analysis
* Import male/female firm effects and drop observations for which either male or female FE is missing
merge m:1 betnr using ${data}/feffs_`1', keep(3) nogen
keep if psi`1'0!=. & psi`1'1!=.
drop psi`1'?

* estimate unrestricted model in dual-connected set
reg ln_impwage fem, cluster(betnr)
di "Conditional GWG : " _b[fem]
scalar gamma_r=_b[fem]

* auxiliary models in dual-connected set
reg xb fem, cluster(betnr)
scalar tau_x=_b[fem]

reg theta fem, cluster(betnr)
scalar tau_t=_b[fem]

reg psi fem, cluster(betnr)
scalar tau_p=_b[fem]

di "Gelbach's exact decomposition for dual-connected set"
di "Check: gamma_r = tau_t + tau_p"
di "gamma_r   =  " gamma_r
di "tau_x     =  " tau_x
di "tau_t     =  " tau_t
di "tau_p     =  " tau_p
di "sum tau_* =  " tau_t+tau_p+tau_x

end

gelbach 1
gelbach 2


cap log close














__MACOSX/dofile/._23_gelbach.do


dofile/09_descriptives.do
clear all
set linesize 120
cap log close
set more off, perm
log using ${log}/09_descriptives.log, replace


* This program generates summary statistics and the dual-connected worker sample for the decomposition analysis.
* Unit of observation is the person-year. No aggregation is performed unless stated otherwise.

* Prepare variables for descriptives, merge AKM parameters, generate summary statistics.

cap program drop summarise
program define summarise

use ${data}/AKM_select_`1'.dta,clear
qui sum year
local yrmin=r(min)
local yrmax=r(max)
*gen runi=uniform()
*keep if runi>.95

* Age group dummies
gen agec1=age<25
gen agec2=(age>=25 & age<35)
gen agec3=(age>=35 & age<45)
gen agec4=(age>=45 & age<55)
gen agec5=age>=55

* Make age categorical
gen ageg5=agec1+2*agec2+3*agec3+4*agec4+5*agec5
lab def ageg5 1 "Age < 25" 2 "25 <= Age < 35" 3 "35 <= Age < 45" 4 "45 <= Age < 55" 5 "55 <= Age < 60"
lab val ageg5 ageg5

* Education dummies
tab educ , g(d)

* Approximate years of schooling (taken from CHK) *
gen school=.
replace school=10.5 if educ==0 	// missing, 0
replace school=11   if educ==1	// dropouts/primary
replace school=13	if educ==2	// apprentice
replace school=15	if educ==3	// some college
replace school=18	if educ==4	// university

* Recode isco
recode isco (1 2 =1) (8 9 =8)
tab isco, g(occ)

* Modal occupation (7, ISCO-88, combined)
egen moccup=mode(isco), by(persnr) maxmode
di _newline "Checking off-diagonal elements"
tab isco moccup, mis

* Female employment share, indicators for allmale/allfemale firms
egen femshare=mean(fem), by(betnr)
gen allmale=(femshare==0)
gen allfemale=(femshare==1)

* Import estimated person effects (from AKMs, see matlab code)
merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
gen connected=theta`1'!=.

* Import estimated firm effects (from AKMs, see matlab code); 2 effects per firm, 1 for each gender; make indicator for dual-connected set
merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

* Correlation between male and female firm effects
corr psi`1'1 psi`1'0
corr psi`1'1 psi`1'0 if dualconnect==1
reg psi`1'1 psi`1'0 if dualconnect==1, cluster(betnr)

di _newline(2) "OBSERVATIONS FOR DIFFERENT ANALYSIS SAMPLES"
di _newline "Persons, Establishments (all IDs), EP-Establishments (IDs associated with IAB-BP)"
di _newline(2) "Overall worker sample"
bys persnr: gen p=_n==1
bys betnr: gen f=_n==1
bys idnum: gen f2=_n==1
total(p f f2), cformat(%9.0gc)
drop p f f2

di _newline(2) "Largest connected set (for AKMs)"
preserve
keep if connected==1
bys persnr: gen p=_n==1
bys betnr: gen f=_n==1
bys idnum: gen f2=_n==1
total(p f f2), cformat(%9.0gc)
restore

di _newline(2) "Dual-connected set (for decompositions)"
preserve
keep if dualconnect==1
bys persnr: gen p=_n==1
bys betnr: gen f=_n==1
bys idnum: gen f2=_n==1
total(p f f2), cformat(%9.0gc)
restore

di _newline(2) "IAB Establishment panel (for normalisation)"
preserve
keep if idnum!=.
bys persnr: gen p=_n==1
bys betnr: gen f=_n==1
bys idnum: gen f2=_n==1
total(p f f2), cformat(%9.0gc)
restore

* Firm size distribution
preserve

	cap drop jahr
	gen jahr=year
	merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(az_ges_vz) nogen update keep(3)
	drop jahr
	di _newline "Collapse to firm-year level"
	collapse (firstnm) az_ges_vz dualconnect idnum (count) worker=fem, by(betnr year) fast

	bys betnr (year) : gen avfsize=(az_ges_vz+az_ges_vz[_n-1])/2
	bys betnr (year) : replace avfsize=az_ges_vz if _n==1

	* define firm size groups based on admin data
	gen dec_ft=1 if avfsize<=5
	replace dec_ft=2 if avfsize>5 & avfsize<=10
	replace dec_ft=3 if avfsize>10 & avfsize<=20
	replace dec_ft=4 if avfsize>20 & avfsize<=50
	replace dec_ft=5 if avfsize>50 & avfsize<=100
	replace dec_ft=6 if avfsize>100 & avfsize<=250
	replace dec_ft=7 if avfsize>250 & avfsize<=500
	replace dec_ft=8 if avfsize>500 & avfsize<=1000
	replace dec_ft=9 if avfsize>1000 & avfsize<.
	lab def dec_ft 1 "1-5" 2 "6-10" 3 "11-20" 4 "21-50" 5 "51-100" 6 "101-250" 7 "251-500" 8 "501-1000" 9 "1001+"
	lab val dec_ft dec_ft

	* define firm size groups based on observed data
	gen dec_n=1 if worker<=5
	replace dec_n=2 if worker>5 & worker<=10
	replace dec_n=3 if worker>10 & worker<=20
	replace dec_n=4 if worker>20 & worker<=50
	replace dec_n=5 if worker>50 & worker<=100
	replace dec_n=6 if worker>100 & worker<=250
	replace dec_n=7 if worker>250 & worker<=500
	replace dec_n=8 if worker>500 & worker<=1000
	replace dec_n=9 if worker>1000 & worker<.
	lab def dec_n 1 "1-5" 2 "6-10" 3 "11-20" 4 "21-50" 5 "51-100" 6 "101-250" 7 "251-500" 8 "501-1000" 9 "1001+"
	lab val dec_n dec_n
	
	di _newline(2) "Joint dist of reported fte and observed fte"
	di _newline "largest connected set"
	ta dec_n dec_ft
	di _newline "dual-connected set"
	ta dec_n dec_ft if dualconnect==1
	di _newline "establishment panel firms"
	ta dec_n dec_ft if idnum!=.

	di _newline(2) "display firmsize & workers (# of firm-years in last column, # of persons in second-to-last column)"
	table dec_ft , c(mean avfsize mean worker freq) format(%9.2gc)

	di _newline(2) "display firmsize & workers (# of firm-years in last column, # of persons in second-to-last column)"
	table dec_ft if dualconnect==1, c(mean avfsize mean worker freq) format(%9.2gc)

	di _newline(2) "display firmsize & workers for establishment panel (# of firm-years in last column, # of persons in second-to-last column)"
	table dec_ft if idnum!=., c(mean avfsize mean worker freq) format(%9.2gc)

restore


/*
* Duncan & Duncan Dissimilarity Index (last column contains # of workers, second-to-last column contains number of firms)
di "across establishments, full sample"
duncan2 betnr fem
bys year : duncan2 betnr fem

di "across 3-digit occupations, full sample"
duncan2 beruf fem
bys year : duncan2 beruf fem

di "across 3-digit industries, full sample"
duncan2 w93_3 fem
bys year : duncan2 w93_3 fem

di "across establishments, dual-connected"
duncan2 betnr fem if dualconnect==1
bys year : duncan2 betnr fem if dualconnect==1

di "across 3-digit occupations, dual-connected"
duncan2 beruf fem if dualconnect==1
bys year : duncan2 beruf fem if dualconnect==1

di "across 3-digit industries, dual-connected"
duncan2 w93_3 fem if dualconnect==1
bys year : duncan2 w93_3 fem if dualconnect==1
*/

* Import gründungsjahr from bhp
gen jahr=year
merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis, keep(1 3) keepus(grd_jahr) nogen
egen fbirthyr=min(grd_jahr), by(betnr)

* Create time-invariant vars for regression of worker-/firm-effects
gen birthcohort=int((fbirthyr-1975)/3)
tab birthcohort, m

preserve
	di "Make sic2-wage"
	keep ln_impwage betnr year sic2 fsize year femshare
	gen dailywage = exp(ln_impwage)
	bys betnr year : gen first=_n==1
	egen wagebill=mean(dailywage*365) if first, by(betnr year)
	gen fshare=femshare if first
	gen avfsize=fsize if first
	di _newline "Collapse to industry-year (2-digit) level"
	collapse (mean) sic2wage=wagebill sic2fem=fshare (rawsum) sic2empl=avfsize (count) firms=avfsize [aw=avfsize], by(sic2 year)
	* from now on, unit of observation: industry-year
	gen sic2fsize=sic2empl/firms
	save ${data}/sic2wage_`1', replace
restore

di _newline "Import to main file"
merge m:1 sic2 year using ${data}/sic2wage_`1'.dta, keep(1 3) nogen keepus(sic2wage)
cap erase ${data}/sic2wage_`1'.dta

cap drop QRpw
gen QRpw=vapw/100-sic2wage/100000		/* follows Gürtzgen */
qui sum year
local yrmin=r(min)
local yrmax=r(max)

di _newline "Trim quasi-rent (constructed from non-trimmed va); use same trimming points (<1 and >99)"
forval y=`yrmin'/`yrmax' {
	qui sum QRpw if year==`y', detail
	replace QRpw=. if (QRpw<=r(p1) | QRpw>=r(p99)) & year==`y'
}

di _newline "Make QR constant w/n firm interval"
egen avQRpw=mean(QRpw), by(betnr)
di _newline "Rename profitability variables for analysis..."
ren avQRpw QR

di "Firms with low VA may have negative QR (subtract industrial wage)"
qui sum sic2wage
scalar minsic2=r(min)
scalar maxsic2=r(max)
qui sum VA
di "max VA : " r(max)
di "min VA : " r(min)
replace QR=. if (QR>exp(r(max))/100-minsic2/100000 & QR<.) | QR<exp(r(min))/100-maxsic2/100000
sum VA REV QR QRpw 

* Prepare tables with summary statistics

foreach sub in allmales allfemales cmales cfemales dualmales dualfemales vamales vafemales EPmales EPfemales {

	preserve
		
		if "`sub'"=="allmales" 		keep if fem==0
		if "`sub'"=="allfemales" 	keep if fem==1
		if "`sub'"=="cmales" 		keep if fem==0 & connected==1
		if "`sub'"=="cfemales" 		keep if fem==1 & connected==1
		if "`sub'"=="dualmales" 	keep if fem==0 & dualconnect==1
		if "`sub'"=="dualfemales" 	keep if fem==1 & dualconnect==1
		if "`sub'"=="vamales" 		keep if fem==0 & VA!=.
		if "`sub'"=="vafemales" 	keep if fem==1 & VA!=.
		if "`sub'"=="EPmales" 		keep if fem==0 & idnum!=.
		if "`sub'"=="EPfemales" 	keep if fem==1 & idnum!=.
		
		di _newline(2) "Summary stats for : `sub'"
		qui mean(age agec1 agec2 agec3 agec4 agec5 tenure school d1 d2 d3 d4 d5 ln_impwage fsize femshare allmale allfemale)
		mat `sub'=(e(b)'\ e(N))

		* Get counts of workers, firms, job-spells
		bys persnr : gen p=_n==1
		bys betnr : gen b=_n==1
		bys betnr persnr : gen s=_n==1
		qui total(p b s)
		mat `sub'=(`sub' \ _b[p] \ _b[b] \ _b[s])
		di _newline(2) "Summarise firm surplus (trimmed) separately + log wage for standard deviation"
		sum VA REV ln_impwage
		svmat `sub'
		keep `sub'1
		keep if `sub'1!=.
		save ${data}/`sub'.dta, replace

	restore

}

di "Save for analysis worker; only dual-connected"
preserve
	keep if dualconnect==1
	lab data "worker all dual-connected"
	save ${data}/worker_dual_`1'_all.dta, replace
restore

end

forval j=1/2 {

	summarise `j'
	
	qui{
		use ${data}/allmales.dta, clear
		merge 1:1 _n using ${data}/allfemales.dta, nogen
		merge 1:1 _n using ${data}/cmales.dta, nogen
		merge 1:1 _n using ${data}/cfemales.dta, nogen
		merge 1:1 _n using ${data}/dualmales.dta, nogen
		merge 1:1 _n using ${data}/dualfemales.dta, nogen
		merge 1:1 _n using ${data}/vamales.dta, nogen
		merge 1:1 _n using ${data}/vafemales.dta, nogen
		merge 1:1 _n using ${data}/EPmales.dta, nogen
		merge 1:1 _n using ${data}/EPfemales.dta, nogen
		mkmat _all, matrix(sumstats_int`j')
		mat rown sumstats_int`j'=	Age:Mean(Age) Age:Age<25 Age:25<=Age<35 Age:35<=Age<45 Age:45<=Age<55 Age:55<=Age ///
									Tenure Education:Mean_schooling Education:Missing Education:Primary Education:Apprentices Education:Some_college Education:University ///
									Mean_ln(wage) Mean_Firm_Size Share_Females Share_All_Male Share_All_Female ///
									Observations:#_of_person-yrs Observations:#_of_workers Observations:#_of_firms Observations:#_of_job-spells
	}

}


/* Display summary statistics, last 4 rows contain number of person-years, persons, firms, and job-matches */

matlist sumstats_int1, 	format(%11.4gc) 	///
							lines(oneline) 		///
							tw(20)  			///
							showcoleq(c)  		///
							underscore  tit(Summary statistics for 1995-2001)	

matlist sumstats_int2, 	format(%11.4gc) 	///
							lines(oneline) 		///
							tw(20)  			///
							showcoleq(c)  		///
							underscore  tit(Summary statistics for 2001-2008)
						




* This program constructs tables with industrial mean wage bills, female shares, and the industrial share of total employment;
* data is aggregated to the level of 2-digit industries; the first table shows the top 10 industries (ranked by average annual wage bill),
* and the second table shows the bottom 10 industries (ranked by average annual wage bill).


cap program drop sicwage
program define sicwage

use ${data}/sic2wage_`1', clear

summarize
codebook sic2

di _newline "Collapse to industry-level, unweighted average across years, get aggregate employment to compute overall mean employment share of industry"
collapse (mean) avsic2wage=sic2wage avsic2fem=sic2fem avsic2fsize=sic2fsize (sum) sic2empl , by(sic2)

* from now on, unit of observation: industry
qui sum sic2empl
gen avsic2emplsh=sic2empl/r(sum)*100
gen avsic2femsh=avsic2fem*100
di _newline "Summary statistics of 2-digit industries, all years"
summarize
codebook sic2
di _newline "Rank sic2 by mean wage, get top and bottom 10"
gsort -avsic2wage
gen top10=_n if _n<=10
mkmat top10 sic2 avsic2wage avsic2fsize avsic2femsh avsic2emplsh, matrix(top) nomissing
sort avsic2wage
gen bot10=_n if _n<=10
gsort -avsic2wage
mkmat bot10 sic2 avsic2wage avsic2fsize avsic2femsh avsic2emplsh, matrix(bot) nomissing

matlist top, 	showcoleq(c) 	///
				linesize(120)	///
				underscore 		///
				cspec(& %5s | %9.0fc & %9.0fc & %9.0fc & %9.0fc & %9.1fc & %9.2fc &)			///
				rspec(& - & & & & & & & & & & )			///
				tit(Employment-size weighted means of annual wage bills, firm size, and firm-level female employment shares ranked by mean industry wage (top 10).)


matlist bot, 	showcoleq(c) 	///
				linesize(120)	///
				underscore 		///
				cspec(& %5s | %9.0fc & %9.0fc & %9.0fc & %9.0fc & %9.1fc & %9.2fc &)			///
				rspec(& - & & & & & & & & & & )			///
				tit(Employment-size weighted means of annual wage bills, firm size, and firm-level female employment shares ranked by mean industry wage (bottom 10).)

end

sicwage 1
sicwage 2


/*--- Get table with firm size distribution ---*/

cap program drop firmsize
program define firmsize
use ${data}/worker_dual_`1'_`2'.dta, clear
*gen runi=uniform()
*keep if runi<=.03
cap drop first

/* Construct 10 deciles based on # of firms, then add firm size, workers, and py-observations for each group. */
qui {
bys betnr : gen first=_n==1
egen rk_fsize=rank(fsize) if first, u
count if first
gen tmp_dec=ceil(10*rk_fsize/r(N))
di as res _newline "Expand ranks to all py-observations..."
egen fsize_dec=max(tmp_dec), by(betnr)
egen ptag_by_dec=tag(persnr fsize_dec)		/* Same workers may be observed in several deciles */
tab fsize_dec first, matcell(freq)
mean(fsize) if first, over(fsize_dec)
mat mfsize=e(b)'
total(ptag_by_dec), over(fsize_dec)
mat pobs=e(b)'
mat firmdist = (mfsize, freq[1..10,1]+freq[1..10,2], freq[1..10,2], pobs)
qui levelsof fsize_dec, l(x)
mat rown firmdist = `x'
mat coln firmdist = Mean_Employment #_of_person-years #_of_firms #_of_workers
sum year
}
matlist firmdist, 	format(%13.0fc)	///
					lines(oneline) 	///
					tw(5) 			///
					showcoleq(c) 	///
					linesize(120) 	///
					underscore		///
					tit(Establishment Distribution: `r(min)' to `r(max)')
end

*firmsize 1 all
*firmsize 2 all


/**************************\
	Wage Distribution
\**************************/

cap program drop wagedist
program define wagedist

use ${data}/fordescr_`1', clear
fastxtile pct_m=ln_impwage if fem==0, nq(100)
fastxtile pct_f=ln_impwage if fem==1, nq(100)
egen pct=rowtotal(pct_m pct_f)
bys pct betnr fem : gen firms=_n==1
bys pct persnr : gen worker=_n==1

* collapse to percentiles; Npers stores number of persons, Nfirm stores number of firms.
collapse (mean) lw=ln_impwage fe_m=psi`1'0 fe_f=psi`1'1 pe_m=theta`1' pe_f=theta`1' (sum) Npers=worker Nfirm=firms, by(fem pct)
mkmat fem pct lw fe_m pe_m Npers Nfirm if fem==0, matrix(male)
mkmat fem pct lw fe_f pe_f Npers Nfirm if fem==1, matrix(female)
matlist male
matlist female

end

*wagedist 1
*wagedist 2



* Summarise mobility and PAM by number of movers

di _newline(2) "Estimate the correlation of worker- and firm-effects for different values of movers per firm"
di "Andrews et al. (2008) show that as # of movers per firm increases, "
di "firm-effects are estimated with greater precision and the corr. becomes positive"


cap program drop PAMbymovers
program define PAMbymovers
	
	* Worker data
	use ${data}/AKM_select_`1' if fem==`2',clear

	* Import estimated person effects (from AKMs, see matlab code)
	merge m:1 persnr using ${data}/peffs_`1'.dta, keep(1 3) keepus(theta`1') nogenerate
	gen connected=theta`1'!=.

	* Import estimated firm effects (from AKMs, see matlab code); 2 effects per firm, 1 for each gender; make indicator for dual-connected set
	merge m:1 betnr using ${data}/feffs_`1'.dta, keep(1 3) keepus(psi`1'0 psi`1'1) nogenerate
	gen dualconnect=(psi`1'0!=. & psi`1'1!=.)

	* Use only largest connected sets
	keep if connected==1
	su
	
	preserve
		* Import firm size and calcualte mean values of t-1 and t.
		gen jahr=year
		merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(az_ges_vz) nogen update keep(3)
		drop jahr
		di _newline "Collapse to firm-year level"
		
		collapse (firstnm) az_ges_vz dualconnect idnum (count) worker=fem, by(betnr year) fast

		bys betnr (year) : gen avfsize=(az_ges_vz+az_ges_vz[_n-1])/2
		bys betnr (year) : replace avfsize=az_ges_vz if _n==1
		collapse (sum) cumavfsize=avfsize, by(betnr) fast
		su cumavfsize, det
	save ${data}/firmsize, replace
	restore
	
	* Person-firm matches used for identification of fixed effects in a given time interval
	* (note: here, recalls dont matter. I dont care about the number of moves, only about the number of movers.
	keep betnr persnr idnum dualconnect psi`1'0 psi`1'1 theta`1' year
	egen match=tag(persnr betnr)
	egen matchespw=sum(match), by(persnr)
	gen m=matchespw>1
	egen M=sum(m), by(betnr)
	gen Mgroup=1 if M<5
	replace Mgroup=2 if M>=5 & M<10
	replace Mgroup=3 if M>=10 & M<15
	replace Mgroup=4 if M>=15 & M<20
	replace Mgroup=5 if M>=20 & M<25
	replace Mgroup=6 if M>=25 & M<.
	
	bys betnr : gen j=_n==1
	di _newline(2) "Number of firms by category of number of movers :"
	di _newline "Largest connected set"
	ta Mgroup if j==1
	di _newline "Dual connected set"
	ta Mgroup if j==1 & dualconnect
	di _newline "Establihsment Panel"
	ta Mgroup if j==1 & idnum!=.	

	collapse (firstnm) idnum psi`1'0 psi`1'1 theta`1' dualconnect (count) n=dualconnect , by(persnr betnr) fast
	
	egen matchespw = count(betnr), by(persnr)
	gen m=matchespw>1
	egen M=sum(m), by(betnr)		/*number of movers a firms employs in a time interval*/
	bys betnr : gen f=_n==1
	
	gen Mgroup=1 if M<5
	replace Mgroup=2 if M>=5 & M<10
	replace Mgroup=3 if M>=10 & M<15
	replace Mgroup=4 if M>=15 & M<20
	replace Mgroup=5 if M>=20 & M<25
	replace Mgroup=6 if M>=25 & M<.
	
	di _newline "job spells in firms by number number of movers: check if dual-connected set is already assocuated with more moves"
	ta Mgroup dualconnect
	di _newline "firm by number number of movers: check if firms in dual-connected set tend to have more movers"
	ta Mgroup dualconnect if f==1
	
	qui corr psi`1'`2' theta`1' [fw=n]
	scalar all=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if dualconnect
	scalar dual=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==1
	scalar lessthan4=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==2
	scalar morethan5=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==3
	scalar morethan10=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==4
	scalar morethan15=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==5
	scalar morethan20=r(rho)
	qui corr psi`1'`2' theta`1' [fw=n] if Mgroup==6
	scalar morethan25=r(rho)
	mat corr=(all, dual, lessthan4, morethan5, morethan10, morethan15, morethan20, morethan25)'
	mat rown corr= All Dual-connected <=4_movers >=5_movers >=10_movers >=15_movers >=20_movers >=25_movers
	matlist corr, 	format(%11.4gc) 	///
					lines(oneline) 		///
					tw(20)  			///
					showcoleq(c)  		///
					underscore 			///
					tit(Correlation of person- and firm-effects : gender `2', period `1')
					

	* Collapse to firm level
	collapse (firstnm) Mgroup M dualconnect idnum (sum) py=n (count) p=dualconnect, by(betnr) fast
					
	* Import mean firm size, averaged across years in the data
	* Note: for some firms, the mean nb. of full-time employees is missing
	merge 1:1 betnr using ${data}/firmsize, nogen keep(3)
	su cumavfsize
	gen pmean=py/cumavfsize
	
	lab var p "connected individuals per estab"
	lab var py "number of person-years per estab"
	lab var pmean "observed share of total fte"

	* Construct aggregate N_star, N, M, J and M/J
	di _newline "Largest connected group"
	gen largestset=1
	gen dualconnected=1 if dualconnect==1
	gen ep =1 if idnum!=.
	table largestset, c(mean pmean sum py sum p sum M freq) format(%13.3gc)
	table dualconnected, c(mean pmean sum py sum p sum M freq) format(%13.3gc)
	table ep, c(mean pmean sum py sum p sum M freq) format(%13.3gc)
	
	
	
end

PAMbymovers 1 0
PAMbymovers 1 1
PAMbymovers 2 0
PAMbymovers 2 1

cap log close
***CENSORED***exit








__MACOSX/dofile/._09_descriptives.do


dofile/15_dfl_wagegaps.do
clear all
cap log close
set linesize 120
set more off, perm
log using ${log}/15_dfl_wagegaps.log, replace
adopath ++${prog}
set seed 1000


* This program performs DFL decompositions to examine the sources of growing firm gender wage gaps.

	* Load analysis file, normalise firm effects, and rebuild panel for 1995-2008
		use ${data}/worker_dual_1_all, clear
		su psi10 if VA<=3.25
		replace psi10=psi10-r(mean)
		su psi11 if VA<=3.25
		replace psi11=psi11-r(mean)
		*[DROP YEAR 2000 FROM 1995-2001 PERIOD. THIS WILL LEAD TO SMALL DIFFERENCES IN THE DECOMPOSITION]
		keep if year<=2000
		
		append using ${data}/worker_dual_2_all
		su psi20 if VA<=3.1 & year>=2001
		replace psi20=psi20-r(mean)
		su psi21 if VA<=3.1 & year>=2001
		replace psi21=psi21-r(mean)
		keep persnr betnr idnum age bula educ ln_impwage psi* fem year

	* Rename AKM effects
		gen psi0=psi10 if year<=2001
		replace psi0=psi20 if year>=2001 & psi20!=.
		gen psi1=psi11 if year<=2001
		replace psi1=psi21 if year>=2001 & psi21!=.
		table year, c(mean psi10 mean psi20 mean psi0)
		table year, c(mean psi11 mean psi21 mean psi1)
		gen psigap1 = psi10-psi11
		gen psigap2 = psi20-psi21
		
	* Build quantiles of AKM distribution for each gender and period
		gen int1=(year>=1995&year<=2001)
		gen int2=(year>=2001&year<=2008)
		forval p=1/2 {
			forval g=0/1 {
				fastxtile psi`p'`g'_10_=psi`p'`g' if int`p'==1, nq(10)
				egen psi`p'`g'_10=max(psi`p'`g'_10_), by(betnr)
				drop psi`p'`g'_10_
				fastxtile psi`p'`g'_20_=psi`p'`g' if int`p'==1, nq(20)
				egen psi`p'`g'_20=max(psi`p'`g'_20_), by(betnr)
				drop psi`p'`g'_20_
			}
			fastxtile psigap`p'_10_=psigap`p' if int`p'==1, nq(10)
			egen psigap`p'_10=max(psigap`p'_10_), by(betnr)
			drop psigap`p'_10_
		 }
		drop psi10 psi11 psi20 psi21
		
		* Check that decile variables are defined for all years:
		su fem psigap1_10 psigap2_10 psi10_10 psi11_10 psi20_10 psi21_10 psi10_20 psi11_20 psi20_20 psi21_20

		ren psi0 fe_male
		ren psi1 fe_female
			
	* Combine into one variable [I do not need to assign men and women the AKM effects of the
	* other gender in this exercise]
		gen fe = fe_male if fem==0
		replace fe = fe_female if fem==1
		
	* Base year for job distribution
		gen tp=(year>=1995&year<=2000)
		*gen tp=(year>=2001&year<=2008)
		
* DFL reweighting: Reweight the 2001-2008 distribution of wages and AKM effects to the 
* 1995-2001 by conditioning on where men/women work in 1995-2001 and the relative bargaining
* component. I approximate this by 20 cells of M-/F-firm effects interacted with a dummy for
* female. This measures the share of women in each male/female AKM firm effect decile.

	
	foreach outcome in ln_impwage fe {						/* run decompositions for daily wages and firm premiums */
		
		global contr1 = "i.fem##(i.psi10_10 i.psigap1_10)"	/* three sets of conditioning variables */
		global contr2 = "i.fem##(i.psi11_10 i.psigap1_10)"
		global contr3 = "i.fem##(i.psi10_10 i.psi11_10)"
		
		foreach controlset in 1 2 3{ 	//1 2 
			
			logit tp ${contr`controlset'}
			predict p
			qui su tp
			local pbar=r(mean)											/*share of observations of gender g belonging to target period*/
			gen DFLweight=(1-tp)*(p/(1-p))/(`pbar'/(1-`pbar')) + tp		/*tp=0 for 2001-2008, i.e., this is where the weight is assigned to (correctly!)*/
			drop p
			qui {
				scalar nbins = 50
				qui su `outcome'
				generate x = r(min) if _n==1
				replace x = (r(max)-r(min))/(nbins-1) if _n>1
				replace x = sum(x)
				replace x = . if _n > nbins
				kdensity `outcome' if tp==0, gen(afactual) at(x) nograph					/*target period, actual*/
				kdensity `outcome' if tp==1, gen(factual) at(x) nograph						/*base period, actual*/
				kdensity `outcome' if tp==0 [aw=DFLweight], gen(cfactual) at(x) nograph		/*target period, counterfactual*/
				gen diff = afactual-cfactual
			}
			di "Kernel density estimates of actual and counterfactual densities, and the difference; last column shows number of workers"
			table x, c(mean afactual mean factual mean cfactual mean diff freq)
			qui {
				su `outcome' if tp==1
				local act0 = r(mean)
				su `outcome' if tp==0
				local act1 = r(mean)
				su x [aw=factual]
				local act0kd = r(mean)
				su x [aw=afactual]
				local act1kd = r(mean)
				su x [aw=cfactual]
				local cfact = r(mean)
			}
			mat dist0=J(8,4,.)
			mat dist1=J(8,4,.)
			bys betnr fem year: gen f=(_n==1)
			
			forval g=0/1{
				qui su f if tp==1 & fem==`g'
				mat dist`g'[8,1]=r(sum)
				mat dist`g'[8,2]=r(sum)
				qui su f if tp==0 & fem==`g'
				mat dist`g'[8,3]=r(sum)
				mat dist`g'[8,4]=r(sum)
			}
			
			* Get actual and counterfactual distributions conditional on gender:
			forval g=0/1{
			
				qui su `outcome' if tp==1 & fem==`g', det						/*actual 1995-2001*/
					mat dist`g'[1,1]=r(mean)
					mat dist`g'[2,1]=r(p10)
					mat dist`g'[3,1]=r(p25)
					mat dist`g'[4,1]=r(p50)
					mat dist`g'[5,1]=r(p75)
					mat dist`g'[6,1]=r(p90)
					mat dist`g'[7,1]=r(N)
				qui su `outcome' if tp==1 & fem==`g' [aw=DFLweight], det		/*counterfactual 1995-2001, should be the same as col 1 b/c weight=1*/
					mat dist`g'[1,2]=r(mean)
					mat dist`g'[2,2]=r(p10)
					mat dist`g'[3,2]=r(p25)
					mat dist`g'[4,2]=r(p50)
					mat dist`g'[5,2]=r(p75)
					mat dist`g'[6,2]=r(p90)
					mat dist`g'[7,2]=r(N)
				qui su `outcome' if tp==0 & fem==`g', det						/*actual 2001-2008*/
					mat dist`g'[1,3]=r(mean)
					mat dist`g'[2,3]=r(p10)
					mat dist`g'[3,3]=r(p25)
					mat dist`g'[4,3]=r(p50)
					mat dist`g'[5,3]=r(p75)
					mat dist`g'[6,3]=r(p90)
					mat dist`g'[7,3]=r(N)
				qui su `outcome' if tp==0 & fem==`g' [aw=DFLweight], det		/*counterfactual 2001-2008, reweighted to 1995-2001*/
					mat dist`g'[1,4]=r(mean)
					mat dist`g'[2,4]=r(p10)
					mat dist`g'[3,4]=r(p25)
					mat dist`g'[4,4]=r(p50)
					mat dist`g'[5,4]=r(p75)
					mat dist`g'[6,4]=r(p90)
					mat dist`g'[7,4]=r(N)
				
					mat rown dist`g' = mean p10 p25 p50 p75 p90 npy nfy
					mat coln dist`g' = 9501_act 9501_cfact 0108_act 0108_cfact
					* Display output: last two rows show number of person-years (npy) and number of firm-years (nfy)
					matlist dist`g', tit(Actual and counterfactual wage distributions: gender=`g', dual-connected set)
			}
			drop DFLweight x cfactual afactual factual diff f
		}
	}




__MACOSX/dofile/._15_dfl_wagegaps.do


dofile/22_analyse_childbirth.do
clear all
cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/22_analyse_childbirth.log, replace
adopath ++${prog}
set seed 1000
set matsize 11000


use betnr psi10 psi11 using ${data}/worker_dual_1_all,clear
bys betnr: keep if _n==1
save ${data}/feffs_dual, replace
use betnr psi20 psi21 using ${data}/worker_dual_2_all,clear
bys betnr: keep if _n==1
merge 1:1 betnr using ${data}/feffs_dual, nogen
su psi*
save ${data}/feffs_dual, replace



/* This program conducts an "event study" to examine how the first major work interruption of women
impacts on the gender wage gap in firm premiums over the lifecycle, and how this contributes to 
the total wage gap between men and women. */

* Select which algorithm is used to identify childbirth
global type="2" 		// 1: Uta Schönberg, 2: Dana Mueller

* Setting bootstrap loops
global bsobs=1000

* Models to be estimated (1: estimate / 0: do not estimate)

global m_baseline = 0
global m_fixedeffects = 0
global m_levels = 0

global m_baseline_X = 0
global m_fixedeffects_X = 0
global m_levels_X = 1

global m_supplementary = 0
global s_meanwages = 0

global age_decomposition = 0

* Age range for which first major work interruption is assumed to be caused by childbirth

global minage_birth = 18
global maxage_birth = 40
global first_birth_cohort = 1993-40
global last_birth_cohort = 2008-40
global kmin = -5
global kmax = 13

global ageX "i.age"
global yearX "i.year"
global educX ""

* Create file with persnr, year, and parental leave status from raw data (incl. entire employment biographies). 
* Parental leave is indicated by employer upon deregistration (grund=51 & grund=52)

	* grund = 52: Employment interruption notification due to parental leave (men should hardly be observed here, though there is a large increase in 2007 due to the reform from "Erziehungsgeld" zu "Elterngeld")
	* grund = 51: Employment interruption notification due to entitlement to other compensation [used for parental leave if employee was in "Schutzfrist" during pregnancy]

* I identify parental leave spells in the raw data, collapse to the person-year and match the result back to the
* main analysis file.


	cap confirm f ${orig}\liab_mm2_9308_v1_pers.dta

	if _rc==0 use ${orig}\liab_mm2_9308_v1_pers, clear
	if _rc>0 use ${orig}\liab_mm_9308_v1_pers, clear
	
	* Import BHP data
	merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(ao_kreis) nogen

	gen year = year(begepi)
	gen age = year-gebjahr
	gen byte west=0
	replace west=1 if ao_kreis <=11100
	
	* Only Beh and LeH spells [XASU und XLHG spells do not contain relevant information on potential childbirth]
	keep if quelle<3
	
	* Only women:
	keep if frau==1
		
* Gaps in employment biographies [reconstruct "btyp"-variable as in IABS]
	
	sort persnr spell
	bys persnr (spell): gen gap = begepi-endepi[_n-1]
	replace gap = 0 if gap==.	/*gap might be negative*/
	su gap, det
	
	* Impose restrictions following Data Report IABS-R (http://doku.iab.de/fdz/reporte/2006/DR_01-06.pdf):
	
	* Gap is larger than 7 days [never 1st spell by condition gap=0 if gap==.]
		bys persnr (spell): gen min7days = 1 if gap>7
	
	* Last spell describes...
	* ... employment subject to SSC [here I use the definition that corresponds to erwstat=3 in SIAB-SUF]...
		bys persnr (spell) : gen nonmarg = 1 if ((erwstat!=109 | erwstat!=209) & quelle==1)
		
	* ... with non-missing work district information ...	
		bys persnr (spell) : gen regionexists = 1 if !missing(ao_kreis)
	
	* ... indicates employment (no deregistration) ...	
		bys persnr (spell) : gen empl = 1 if (inrange(grund,50,53) & quelle==1)
		
	* And next spell is BeH-spell
		bys persnr (spell) : gen next_BeH = 1 if quelle[_n+1]==1
	
	* Not the last spell of Konto [indirectly accounted for by "next spell" condition]
		bys persnr (spell) : gen notlastspell = 1 if _n<_N
	
	* Expand
		expand 2 if min7days==1 & nonmarg==1 & regionexists==1 & empl==1 & next_BeH==1 & notlastspell==1, gen(exp)
	
	sort persnr spell exp
	replace tentgelt=0 if exp==1
	replace grund=0 if exp==1
	bys persnr (spell): replace begepi=endepi[_n-1]+1 if exp==1
	bys persnr (spell): replace endepi=begepi[_n+1]-1 if exp==1
	*br persnr betnr begorig endorig begepi endepi grund ao_kreis stib tentgelt quelle erwstat gap exp
	drop min7days nonmarg regionexists empl next_BeH notlastspell
	replace year = year(begepi)
	
* Define btyp as in IABS; btyp 2, 4, 5, 6 mark generated values [see Uta Schönberg, 2009; p. 54)
* [Note: I was unable to completely rebuild the original IABS variable. In particular, it is not
* clear how the last category is defined. Also, the original btyp variable does not close all gaps,
* and I am not sure why.
* For my purpose, this is not a big issue because I only want to identify the gaps, and be able
* to exclude category 2, which I am.
	gen btypnew = 1 if quelle==1 & tentgelt>0 & !missing(tentgelt) & grund>0
	bys persnr (spell exp) : replace btypnew = 7 if quelle==2 & grund>0
	replace btypnew = 3 if quelle==1 & tentgelt==0 & grund>0 & !missing(grund)
	
	bys persnr (spell exp) : replace btypnew = 2 if (grund[_n-1]!=34 & grund[_n-1]!=35 & grund[_n-1]!=51 & grund[_n-1]!=52 & grund[_n-1]!=53) & begepi==mdy(1,1,year) & endepi==mdy(12,31,year) & grund==0	
	bys persnr (spell exp) : replace btypnew = 4 if (grund[_n-1]==34 | grund[_n-1]==35 | grund[_n-1]==51 | grund[_n-1]==52 | grund[_n-1]==53) & betnr==betnr[_n+1] & !missing(betnr) & btypnew!=2 & grund==0
	bys persnr (spell exp) : replace btypnew = 5 if (grund[_n-1]==34 | grund[_n-1]==35 | grund[_n-1]==51 | grund[_n-1]==52 | grund[_n-1]==53) & betnr!=betnr[_n+1] & !missing(betnr) & !missing(betnr[_n+1]) & btypnew!=2 & grund==0
	bys persnr (spell exp) : replace btypnew = 6 if btypnew==.

	* Distribution before episode splitting
	ta grund btypnew, mis
	
* Some gaps exceed 31.12 => require Episodensplitting
	
	* Identify generated observations that lap over 31.12.
	gen lapoveryear = 1 if year(begepi)<year(endepi) & exp==1
	gen num=year(endepi)-year(begepi)+1
	su num
	replace num=0 if num<0
	expand num+1, gen(exp2)
	sort persnr spell begepi exp2
	*br persnr spell quelle_gr begepi endepi grund erwstat_gr betnr exp lapoveryear num
	*bys persnr spell begepi exp2 : gen N=_N		/*max # of generated observations*/
	drop if exp2==1 /*drop generated observations*/
	
	su num 
	cap drop exp2
	local nmin=r(min)+1
	local nmax=r(max)
	gen begepi2=begepi 
	gen endepi2=endepi
	format begepi2 endepi2 %td
	
	ren exp gen0
	
	forval Y = 1(1)`nmax'{
		local X = `Y'-1
		cap drop lapoveryear 
		gen lapoveryear = 1 if year(begepi2)<year(endepi) & gen`X'==1	/*which generated spells lap over one year?*/
		expand 2 if lapoveryear==1, gen(gen`Y')
		sort persnr spell begepi2 gen`Y'
		bys persnr (spell begepi2 gen`Y'): replace endepi2=mdy(12,31,year(begepi2)) if lapoveryear==1 & gen`Y'==0 
		bys persnr (spell begepi2 gen`Y'): replace begepi2=endepi2[_n-1]+1 if lapoveryear==1 & gen`Y'==1
		bys persnr (spell begepi2 gen`Y'): replace endepi2=min(begepi[_n+1]-1, mdy(12,31,year(begepi2))) if lapoveryear==1 & gen`Y'==1
	}
	
	drop begepi endepi
	ren begepi2 begepi
	ren endepi2 endepi
	egen exp = rowtotal(gen*)
	bys persnr (spell exp): replace spell=_n
	drop gen*
	drop exp
		
	* Distribution after episode splitting
	ta grund btypnew, mis
	
* Proximate identification of child birth leaves
	
	* Identify leave spells (crude)
		gen leave=0 if year>=1995 & year<=2008
		replace leave=1 if (inrange(btypnew,2,6) & leave==0)
		bys persnr (spell) : gen leavei = 1 if leave==1 & leave[_n-1]==0
		bys persnr (spell) : gen leavespell = sum(leavei) if leave==1

	* Duration of spells in months
		egen mindate=min(begepi) if leave==1, by(persnr leavespell)
		egen maxdate=max(endepi) if leave==1, by(persnr leavespell)
		format mindate maxdate %td
		gen ayear = year(mindate)
		gen amonth = month(mindate)
		gen eyear = year(maxdate)
		gen emonth = month(maxdate)
		gen durmonth = eyear*12+emonth - (ayear*12+amonth)
		drop ayear amonth eyear emonth
		
	* Mark leave spells starting on 1st of month (unlikely to be childbirth, see Ludsteck & Schönberg)
		gen day=day(begepi)
	
	* Women, 18-35, min duration 2 months [as in Schönberg (2009)]
	bys persnr (spell) : gen leave_clean=1 if leave==1 & age>=18 & age<=35 & durmonth>2 & day>1

	* Keep only relevant spells	
	keep if leavei==1
	keep if west==1
	keep persnr year mindate maxdate leavei leavespell durmonth dur leave_clean btypnew age
	duplicates report persnr year						/*there are duplicate reports if a person has more than one leave spell in a year*/
	duplicates report persnr year if leavespell==1		/*find first leave spell of a person account*/
	
* Summary [compare with Uta Schönbergs Methodenreport]
		
	* Number of leave spells per year
		*all
		ta year if leave_clean==1 
		* only first leave spell
		ta year if leave_clean==1 & leavespell==1
	
	* Length of leave spells
	
		* all
		ta durmonth if leave_clean==1 & durmonth<=70
		* only first leave spells
		ta durmonth if leave_clean==1 & durmonth<=70 & leavespell==1
	
	* Leave spells by birth month
		gen birthmonth = month(mindate) if leavei==1
		
		* all 
		ta birthmonth if leave_clean==1
		* only first leave spells
		ta birthmonth if leave_clean==1 & leavespell==1
		* exclude btypnew==2 
		ta birthmonth if leave_clean==1 & leavespell==1 & btypnew!=2
	
* Distribution of leave spells by age
	gen durmonthgroup=1 if durmonth==1
	replace durmonthgroup=2 if durmonth==2
	replace durmonthgroup=3 if durmonth==3
	replace durmonthgroup=4 if durmonth==4
	replace durmonthgroup=5 if durmonth>=5 & durmonth<=6
	replace durmonthgroup=6 if durmonth>=7 & durmonth<=8
	replace durmonthgroup=7 if durmonth>=9 & durmonth<=11
	replace durmonthgroup=8 if durmonth==12
	replace durmonthgroup=9 if durmonth>12 & durmonth<.
	gen agegroup =1 if (age>=16 & age<=20)
	replace agegroup =2 if (age>=21 & age<=25)
	replace agegroup =3 if (age>=26 & age<=30)
	replace agegroup =4 if (age>=31 & age<=35)
	replace agegroup =5 if (age>=36 & age<=40)
	replace agegroup =6 if (age>=41 & age<=45)
	
	* all
	ta durmonthgroup agegroup if leave_clean==1
	* only first leave spell
	ta durmonthgroup agegroup if leave_clean==1 & leavespell==1
	* exclude btypnew==2
	ta durmonthgroup agegroup if leave_clean==1 & leavespell==1 & btypnew!=2
	
* Restrict to first birth spell with 2+ months labour market leave
keep if leavespell==1 & leave_clean==1
rename leave_clean childbirth

* Re-build person-year panel starting from "age at birth of first child"
duplicates report persnr
keep persnr year age durmonth birthmonth childbirth
rename age ageatbirth
rename year yearofbirth
expand 14
sort persnr
bys persnr: gen year = 1994+_n
bys persnr: gen age = year-(yearofbirth-ageatbirth)
gen k = year-yearofbirth
*replace childbirth=0 if yearofbirth!=year
*replace durmonth=0 if yearofbirth!=year
*replace birthmonth=0 if yearofbirth!=year
gen evermother=1
drop if age<20|age>60

compress
save ${data}/childbirth1, replace
cap erase ${data}/childbirth.dta

* Estimate AKMs for 1995-2008 separately for men and women
*cap erase ${data}/AKM_fe_allyears.dta
capture confirm f ${data}/AKM_fe_allyears.dta

/*
if _rc>0{

	forval g=0/1{

		* Load analysis file and rebuild panel for 1995-2008
			use persnr betnr year age fem educ ln_impwage using ${data}/AKM_select_1 if year<=2000, clear
			append using ${data}/AKM_select_2, keep(persnr betnr year age fem educ ln_impwage)
			
		* Restrict to gender
			keep if fem==`g'
			
		* Find largest connected set in pooled sample
			qui {
				egen id=group(persnr)
				egen firmid=group(betnr)

				di "Run adapted grouping algorithm... Require at least 0.99 of person-years to be allocated (possibly to multiple groups)."
				grouping2 group, i(id) j(firmid) lowbound(0.99)

				bys group : gen gs=_N
				sum gs
				mat coverage=(r(max)\r(N)\ 100*r(max)/r(N))
			}
			matlist coverage, tit(Largest connected set)

		* Restrict to largest mobility group
			sum gs
			replace group=(gs==r(max))
			keep if group==1
			cap drop firmid id gs

		* Make covariates as in AKMs by gender
			replace age=(age-40)/40
			gen age2=age*age
			gen age3=age*age*age

			sum
			bys fem : sum

			char year[omit] 1
			xi i.educ*i.year i.educ|age2 i.educ|age3

		* Estimate full AKM
			a2reg ln_impwage _Ieduc* _Iyear* _IeduXyea* _IeduXage* age2 age3, individual(persnr) unit(betnr) indeffect(theta) uniteffect(psi) xb(xb) resid(r)
			sum theta psi xb r
			bys fem : sum theta psi xb r

		* Variance Decomposition
			mat accum sumdev= ln_impwage theta psi xb r , noc dev
			mat cov = sumdev/(r(N)-1)
			mat corr = corr(sumdev)
			matlist cov, format(%9.4gc) lines(oneline) tw(5) showcoleq(c) linesize(120) underscore		

		* Save
			keep persnr betnr year fem ln_impwage theta psi xb r
			compress
			if `g'==0 {
				save ${data}/AKM_fe_allyears, replace
			}
			if `g'==1 {
				append using ${data}/AKM_fe_allyears		/*Note: I have not generated female FEs for males and vice versa*/
				save ${data}/AKM_fe_allyears, replace
			}
	}
}
*/

* Load analysis file and rebuild panel for 1995-2008
	use persnr betnr idnum year beruf w93_3 age fem educ fsize tage_bet ln_impwage using ${data}/AKM_select_1 if year<=2000, clear
	append using ${data}/AKM_select_2, keep(persnr betnr idnum year beruf w93_3 age fem educ fsize tage_bet ln_impwage)

* Import maternity leave status
	merge 1:1 persnr year using ${data}/childbirth${type}, keep(1 3) nogen keepus(yearofbirth ageatbirth durmonth childbirth birthmonth k evermother)		// some women are mothers but I dont see their childbirth anymore after imposing the restriction to full-time, 20-60, 1995-2008
	replace evermother=0 if evermother==.
	replace k=0 if k==.
	egen tmpk=min(k) if k>=0, by(persnr)
	gen retfulltime=(k==tmpk & k>=0)
	drop tmpk
	
	lab var childbirth "leave spell due to child birth"
	lab var durmonth "duration of leave spell [months]"
	lab var yearofbirth "calender year of birth of first child"
	lab var ageatbirth "age of mother at birth of first child"
	lab var k "years relative to birth of first child"
	lab var evermother "identified as mother in admin data"

* Import AKM-effects
	capture confirm f ${data}/feffs_periodpooled.dta
	if _rc>0{
		gen psi0 = uniform()*0.5
		gen psi1 = uniform()*0.5
		bys betnr (year): replace psi0 = psi0[1]
		bys betnr (year): replace psi1 = psi1[1]
		gen theta = uniform()+3.5
		bys persnr (year): replace theta = theta[1]
		gen xb = uniform()*0.25
		gen r = 0
		replace r = ln_impwage - psi0 - theta - xb if fem==0
		replace r = ln_impwage - psi1 - theta - xb if fem==1
		drop xb r
	}
	if _rc==0 {
		merge m:1 betnr using ${data}/feffs_periodpooled, keep(1 3) keepus(psi1 psi0) nogen
		bys fem : su psi0 psi1
	}

* ADDED 1/2/2018 (on request of Ilyana Kuziemko, RR #2)
* Import AKM-effects (gender-specific, by period)
	merge m:1 betnr using ${data}/feffs_dual, keep(1 3) keepus(psi10 psi11 psi20 psi21) nogenerate
	gen interval=1 if year>=1995 & year<=2001
	replace interval=2 if year>=2001 & year<=2008
	bys fem interval: su psi10 psi11 psi20 psi21
	cap erase ${data}/feffs_dual.dta
	
* Restrict to dual-connected set in pooled sample (all years)
	keep if psi0!=.& psi1!=.
	
* Rename AKM-effects
	rename tage_bet tenure
	rename ln_impwage lw

* Rescale AKM-effects to mean zero [to make comparable across gender]
	sum psi0 if fem==0
	gen fe_male = psi0 - r(mean)
	sum psi1 if fem==1
	gen fe_female = psi1 - r(mean)
	
	* ADDED 1/2/2018 (on request of Ilyana Kuziemko, RR #2)
	sum psi10 if interval==1 & fem==0
	gen fe_male_90s = psi10 - r(mean)
	sum psi20 if interval==2 & fem==0
	gen fe_male_00s = psi20 - r(mean)
	sum psi11 if interval==1 & fem==1
	gen fe_female_90s = psi11 - r(mean)
	sum psi10 if interval==2 & fem==1
	gen fe_female_00s = psi21 - r(mean)

	drop psi? psi??
	bys fem interval: su fe_male* fe_female*	
	
* Industry- and occupation codes
	gen sic2_code = int(w93_3/10)
	gen occ2_code = int(beruf/10)
	gen sic1_code = int(w93_3/100)
	gen occ1_code = int(beruf/100)
	drop w93_3 beruf

	
* Table minimum and maximum duration of leave spells by year since birth
* [check that maximum does not exceed 12*k]	
	*egen durmonth_ = max(durmonth), by(persnr)
	table k if k>=$kmin, c(min durmonth max durmonth)
	table k if k>=$kmin & retfulltime==1, c(min durmonth max durmonth)

qui compress
cap erase ${data}/temp_lc1.dta


**************************************    
* DD-Analysis with Placebo Treatment *
**************************************

* Follow the event study construction as in Kleven et al. (2017); see Appendix A.1 for details.

* STEP 1: define control group (those who never have children)
* Truncation issue: women may give birth between 18 and 35 years old, hence women born after 1973 may become
* first time mothers (and belong to treatment group) despite them not being observed turning a mother during
* the sample period.
* >> drop them from control group.
	
	* Import region information from BHP
	ren year jahr
	merge m:1 betnr jahr using ${orig}\liab_mm_9308_v1_btr_basis.dta, keepus(ao_kreis) nogen
	ren jahr year
	
	* Restrict to women
	keep if fem==1

	* Relevant age range: 40 by 2008 (1995-40=1955 and 2008-40=1968)
	* Women must be at most 40 when giving birth to their first child.
	gen bjahr = year-age	
	gen notrunc = (bjahr>=$first_birth_cohort & bjahr<=$last_birth_cohort)
	
	* Covariates for linear probability model

		* Quartile of wage distribution of cohort
		gen lw4=.
		forval c=$first_birth_cohort(1)1989{
			capture{
				fastxtile lw4_ = lw if bjahr==`c', nq(4)
				replace lw4 = lw4_ if bjahr==`c'
				drop lw4_
			}
		}
			
		* Quartile of AKM firm effect distribution
		gen fe_female4=.
		forval c=1960(1)1989{
			capture {
				fastxtile fe_female4_ = fe_female if bjahr==`c', nq(4)
				replace fe_female4 = fe_female4_ if bjahr==`c'
				drop fe_female4_ 
			}
		}
		*gen fe_female4 = int((psi-1)/5)

	* Estimate LPM (quartile of wage distr, quartile of AKM distr, 5 educ groups, district dummies) for 
	* non-truncated cohorts (born between 1995-40=1955 and 2008-40=1968)
	gen nevermother = 1-evermother
	qui reg nevermother i.lw4 i.fe_female4 i.educ i.ao_kreis if notrunc==1, ro

	* Out-of-sample prediction for women born after 1973 (not constant at person-level!!!)
	predict xbhat
	egen mxbhat = mean(xbhat) if xbhat!=., by(persnr)

	* Share of nevermothers in non-truncated birth cohorts
	egen avneverm_notrunc_=mean(nevermother) if notrunc==1
	egen avneverm_notrunc=max(avneverm_notrunc_)

	* Pick n such that the fraction of nevermothers in birth cohorts 1968+ is
	* equal to the fraction of nevermothers in the 1955-1967 birth cohorts, conditional
	* on that person being a nevermother by 2008 (i.e., every woman who is a mother by
	* then is not considered here).
	* Put differently: add to the control group those women who are most unlikely to get
	* a child in each cohort.
	preserve
		drop if (notrunc==1 | mxbhat==. /*w/o valid obs*/| nevermother==0 /*and ever mother*/)
		gsort bjahr -mxbhat year
		by bjahr : gen n=_n
		by bjahr : gen N=_N
		keep if n/N<=avneverm_notrunc
		gen pcontrolimp=1
		drop n N avneverm_notrunc* xbhat
		save ${data}/imputed_nevermothers, replace
	restore
	
	* Re-import
	merge 1:1 persnr year using ${data}/imputed_nevermothers, nogen keepus(pcontrolimp) /*pcontrolimp does not flag complete biographies because there is missing information in some of the variables used to generate xbhat*/
	cap erase ${data}/imputed_nevermothers.dta
	replace notrunc=pcontrolimp if pcontrolimp==1
	gen impflag=(pcontrolimp==1)
	drop pcontrolimp

	* Consistency check: control group includes women without children from birthcohorts 1955-1968, and
	* some women without children from birthcohorts >1968
	gen controlgroup=notrunc if nevermother==1
	replace controlgroup=0 if nevermother==0
	ta bjahr controlgroup, mis
	ta bjahr controlgroup if impflag==1, mis
	drop notrunc


* STEP 2: Assign placebo births to control group

	* For birthcohort 1955-1968: Approximate "age at first child" by log normal distribution within 
	* birthcohort and education. Use mean/variance from actual distribution.
	
	su childbirth evermother if evermother==1
	replace childbirth=0 if age!=ageatbirth
	su childbirth evermother if childbirth==1
	codebook persnr if childbirth==1
	codebook persnr if evermother==1
	egen tmpmother=max(childbirth), by(persnr)
	ta evermother tmpmother
	ta evermother tmpmother if childbirth==1
	ta childbirth evermother
	ta childbirth tmpmother
	ta year childbirth if evermother==0
	ta year childbirth if evermother==1
	ta year childbirth if tmpmother==0
	ta year childbirth if tmpmother==1	
	drop tmpmother
	tab year childbirth
	tab year childbirth, nofreq row
	
	* Mean age at first child of all women who ever become mothers (both those who have done in the past, and who will in the future => conditional on birth being observed in the data)
	table year if evermother==1, c(mean ageatbirth sd ageatbirth min ageatbirth max ageatbirth) format(%9.2fc)
	
	* Mean age at first child of mothers giving birth in a certain year
	table year if childbirth==1, c(mean ageatbirth sd ageatbirth min ageatbirth max ageatbirth) format(%9.2fc)
	
	gen bjahrz= int((bjahr-1900)/10)
	ta bjahr bjahrz, mis
	gen randageat1stbirth=.
	gen lnageatbirth=ln(ageatbirth)
	
	* Random draw of "age at first birth" from lognormal distribution
	* NOTE: since I only look at actual mothers here, the last birth cohort decade is $last_birth_cohort. 
	
	forval d=3(1)6	{
		forval e=0(1)4	{
			su lnageatbirth if educ==`e' & bjahrz==`d' & childbirth==1 & retfulltime==1 & bjahr<=$last_birth_cohort
			global sd=r(sd)
			global m=r(mean)
			bys persnr (year) : replace randageat1stbirth=exp($m + ${sd}*invnorm(uniform())) if controlgroup==1 & _n==1 & impflag==0 & educ==`e' & bjahrz==`d' & exp($m + ${sd}*invnorm(uniform()))!=.
		}
	}
	gen ageatbirth2 = floor(randageat1stbirth)
	bys persnr (year): replace ageatbirth2 = ageatbirth2[1] if controlgroup==1 & impflag==0
	drop randageat1stbirth
	replace ageatbirth2=. if ageatbirth2<$minage_birth | ageatbirth2>$maxage_birth
	
	* a) non-truncated birth cohorts (simple case)
	* Assign nevermothers a synthetic birth (note: predicted age at birth might be in a year where I dont observe a person)
	gen childbirth2 = 1 if ageatbirth2==age & ageatbirth2>=$minage_birth & ageatbirth2<=$maxage_birth & controlgroup==1 & (bjahr<=$last_birth_cohort & impflag==0)
	gen yearofbirth2_ = year-age+ageatbirth2
	gen k2 = year-yearofbirth2

	* b) for truncated birth cohorts (complicated case)
	* Draw random "age at first child" using the same variance as above, but instead of actual mean, 
	* use predicted mean from a linear-quadratic trend on non-truncated birth cohorts to allow for women
	* becoming their first child at an older age, as seen in the data.
	gen t=year-1994
	gen t2=t*t
	gen ageatbirth_hat=.
	
	forval e=0(1)4 {
	
		* Regress ageatbirth on linear-quadratic time trend for each education group and store predicted value
		*reg ageatbirth t t2 if controlgroup==0 & evermother==1 & retfulltime==1
		reg ageatbirth t t2 if controlgroup==0 & childbirth==1 & retfulltime==1 & educ==`e'
		predict xb_, xb
		replace ageatbirth_hat=xb_ if educ==`e'
		drop xb_
	
	}

	reg ageatbirth t t2 if controlgroup==0 & childbirth==1 & retfulltime==1
	predict ageatbirth_hat2, xb
	
	su ageatbirth ageatbirth_hat ageatbirth_hat2

	* log age at birth
	gen lnageatbirth_hat=ln(ageatbirth_hat)
	drop t t2 ageatbirth_hat2

	* summary statistics of age at birth
	table bjahr if childbirth==1, c(mean ageatbirth mean ageatbirth_hat) format(%9.2fc)
	table year if childbirth==1, c(mean ageatbirth mean ageatbirth_hat) format(%9.2fc)
	
	* Random draw of "age at first birth" from lognormal distribution
	* NOTE: here, the last birth cohort may be as late as 2008-18 (the first year, when a woman might become a mother)
	gen randageat1stbirth=.
	forval d=6(1)9	{
		forval e=0(1)4	{
			di "education = `e', jahrzent = `d'"
			su lnageatbirth_hat if educ==`e' & bjahrz==`d' & controlgroup==1 & bjahr>$last_birth_cohort & impflag==1	 /*allow for variable mean*/
			global m=r(mean)
			* I fix the variance at the level of the birth cohort (1960-1968); in the Appendix of Kleven et al., it only says that the variance
			* is constant, but with the notation used, this is not possible, since the birth cohort decade (index d) changes for the later birth
			* cohorts. It is not feasible to hold the variance constant at the birth cohort level in 1980 if there is no birth cohort of 1980 in the
			* non-truncated sample. I instead assume that it is constant (for each education group) at the level of the last non-truncated decade (1960s).
			su lnageatbirth if educ==`e' & bjahrz==6 & childbirth==1 & retfulltime==1 & bjahr<=$last_birth_cohort
			global sd=r(sd)
			bys persnr (year) : replace randageat1stbirth=exp($m + ${sd}*invnorm(uniform())) if controlgroup==1 & _n==1 & impflag==1 & educ==`e' & bjahrz==`d' & exp($m + ${sd}*invnorm(uniform()))!=.
		}
	}

	gen ageatbirth3 = floor(randageat1stbirth)
	bys persnr (year): replace ageatbirth3 = ageatbirth3[1] if controlgroup==1 & impflag==1
	drop randageat1stbirth
	replace ageatbirth3=. if ageatbirth3<$minage_birth | ageatbirth3>$maxage_birth
	
	* Assign nevermothers in old cohorts a synthetic birth
	gen childbirth3 = 1 if ageatbirth3==age & ageatbirth3>=$minage_birth & ageatbirth3<=$maxage_birth & controlgroup==1 & (bjahr>$last_birth_cohort & impflag==1)
	gen yearofbirth3_ = year-age+ageatbirth3
	gen k3 = year-yearofbirth3_
	
	*su ageatbirth ageatbirth2 ageatbirth3 if controlgroup==1 & impflag==1
	*su ageatbirth ageatbirth2 ageatbirth3 if controlgroup==1 & impflag==0
	replace ageatbirth=ageatbirth2 if ageatbirth2!=.
	replace ageatbirth=ageatbirth3 if ageatbirth3!=.
	replace k = k2 if k2!=.
	replace k = k3 if k3!=.
	replace childbirth=childbirth2 if childbirth2!=.
	replace childbirth=childbirth3 if childbirth3!=.
	
	drop ageatbirth? yearofbirth?_ k? childbirth? avneverm* xbhat mxbhat 

	* Keep only mothers or women who were successfully assigned a placebo birth
	drop if ageatbirth==.

* DD-style regressions comparing women who gave birth between 1995 and 2008 to women who were 
* assigned a placebo birth.

	* Check consistency: no overlap of actual lmothers and control group?
	ta evermother controlgroup, mis
	ta childbirth controlgroup, mis
	
	*ADDED 1/2/2018 in request of Ilyana Kuziemko RR #2.
	* Cross-tabulations
	gen fe_allyrs = 1 if fe_female!=.
	lab var fe_allyrs "women with period-pooled female fe's"
	count if fe_allyrs==. //should report 0
	gen fe_90s = 1 if fe_female_90s!=.
	lab var fe_90s "women with female fe's in 1990s"
	gen fe_00s = 1 if fe_female_00s!=.
	lab var fe_00s "women with female fe's in 2000s"
	
	*Overlap
	ta fe_90s fe_00s, mis
	*Overlap for mothers
	ta fe_90s fe_00s if controlgroup==0, mis
	*Overlap for non-mothers
	ta fe_90s fe_00s if controlgroup==1, mis
	
	codebook persnr if controlgroup==1
	codebook persnr if controlgroup==0
	codebook persnr if controlgroup==1 & fe_90s==1
	codebook persnr if controlgroup==0 & fe_90s==1
	codebook persnr if controlgroup==1 & fe_00s==1
	codebook persnr if controlgroup==0 & fe_00s==1
	
	codebook persnr if childbirth==1
	codebook persnr if childbirth==0
	codebook persnr if childbirth==1 & fe_90s==1
	codebook persnr if childbirth==0 & fe_90s==1
	codebook persnr if childbirth==1 & fe_00s==1
	codebook persnr if childbirth==0 & fe_00s==1
	
	codebook persnr if evermother==1
	codebook persnr if evermother==0
	codebook persnr if evermother==1 & fe_90s==1
	codebook persnr if evermother==0 & fe_90s==1
	codebook persnr if evermother==1 & fe_00s==1
	codebook persnr if evermother==0 & fe_00s==1
	drop fe_90s fe_00s
		
	
	* Keep treated (evermothers) and constructed control observations
	*keep if (evermother==1 | controlgroup==1)
	
	* Mean age at birth in treatment and control group
	gen g3=1 if evermother==1
	replace g3=2 if evermother==0 & controlgroup==1 & impflag==0
	replace g3=3 if evermother==0 & controlgroup==1 & impflag==1
	lab def g3 1 "actual mother" 2 "actual nevermother" 3 "imputed nevermother"
	lab val g3 g3
	table g3, c(mean ageatbirth)

	* Recompute first year of full-time return in sample:
	egen tmpk=min(k) if k>=0, by(persnr)
	gen retfulltime2=(k==tmpk & k>=0)
	drop tmpk
	
	* Re-flag women who change firm upon return to labour market [in full-time employment]
	cap drop jobchange
	bys persnr (year): gen jobchange_ = 1 if betnr!=betnr[_n-1] & _n>1
	egen jobchange=max(jobchange_), by(persnr)
	replace jobchange=0 if jobchange==.
	replace jobchange_=0 if jobchange_==.
	tab year jobchange_, mis
	tab year jobchange, mis
	table year if controlgroup==0, c(mean jobchange_ mean jobchange) format(%9.4fc)
	table year if controlgroup==1, c(mean jobchange_ mean jobchange) format(%9.4fc)	
	
	drop jobchange_
	
	keep if year>=1995 & year<=2008
	* Restrict years
	
	* Restrict lags
	keep if k>=$kmin & k<=$kmax
	
	* Number of observations by k
	tab k if k>=$kmin
	
	gen treated = 1-controlgroup
	
	ta k, gen(k)
	local m = r(r)
	forval r = 1(1)`m'{
		gen k`r'_1stbirth = k`r'*treated
		replace k`r'_1stbirth=0 if k`r'_1stbirth==.
	}
	
	egen cum = rowtotal(k*_1st*)
	replace cum=0 if k<=0
	egen cum2 = rowtotal(k1_1stbirth - k18_1stbirth)
	replace cum2=0 if k<0
	
	* Indicators for leave duration
	table k if k>=0, c(min durmonth max durmonth)	/*k=0 and durmonth>11*/

	* Restrict to spells where women are observed in the main sample after their return (full-time, 20-60, ...). 
	* If women return to part-time, I do not see them anymore. 

	bys persnr (year): gen obsgap=year[_n+1]-year if controlgroup==0

	bys persnr (year): gen r3_ = (childbirth==1 & durmonth==3 & obsgap<=1)								/*durations < 12 months might mix women before they give birth with returnees*/
	bys persnr (year): gen r12_ = (childbirth==1 & durmonth>3 & durmonth<=12 & obsgap<=1)				/*durations < 12 months might mix women before they give birth with returnees*/
	bys persnr (year): gen r24_ = (childbirth==1 & durmonth>12 & durmonth<=24 & obsgap>=1 & obsgap<=3)	/*cannot exclude that e.g. 14 months range over three years */
	bys persnr (year): gen r36_ = (childbirth==1 & durmonth>24 & durmonth<=36 & obsgap>=3 & obsgap<.) 	/*last condition ensures that person returns at all*/

	foreach x in 3 12 24 36 {
		egen r`x'=max(r`x'_), by(persnr)
		drop r`x'_
	}
	
	gen r = r3*3+r12*12+r24*24+r36*36
	
	* Check that only actual mothers are marked with duration
	ta r controlgroup, mis
	table r, c(min durmonth max durmonth)
	

* Some descriptive evidence:
	table k controlgroup, c(mean lw)
	table k controlgroup, c(p50 lw)
	drop k? k??
	gen k_5=(k==-5)
	gen k_4=(k==-4)
	gen k_3=(k==-3)
	gen k_2=(k==-2)
	gen k_1=(k==-1)
	forval v=0/13 {
		gen k`v'=(k==`v')
	}
	
	reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
	mat b=e(b)'
	mat se=vecdiag(cholesky(diag(vecdiag(e(V)))))'
	mat treated= b, se
	reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	mat b=e(b)'
	mat se=vecdiag(cholesky(diag(vecdiag(e(V)))))'
	mat control= b, se
	matlist treated, format(%9.4fc) tit(Wage profile of actual mothers - treatment group)
	matlist control, format(%9.4fc) tit(Wage profile of placebo mothers - control group)
		
* Summary statistics
cap drop d?
tab educ , g(d)

su age ageatbirth lw fe_female pe d? if controlgroup==0
su age ageatbirth lw fe_female pe d? if controlgroup==1
	
* Saving for regressions
save ${data}/regchildbirth, replace


use ${data}/regchildbirth, clear
cap erase ${data}/regchildbirth.dta
gen t=k>=0
gen lr12=k12*cum2
		
		
if "$m_baseline"=="1" {

**** BASELINE REGRESSIONS

* Wage Regressions
	
	* All
	
		* average effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)
	
		reg lw t treated cum2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		
			*ONLY TESTING FOR EQUIVALENT SPECIFICATIONS
			*reg lw k*_1stbirth, cluster(persnr)
			
			*reg lw k*_1stbirth if controlgroup==0, cluster(persnr)
			*reg lw k_5 k_4 k_3 k_2 k_1 k0-k13 if controlgroup==0, cluster(persnr)
			*reg lw k*_1stbirth if controlgroup==1, cluster(persnr)
			*reg lw k_5 k_4 k_3 k_2 k_1 k0-k13 if controlgroup==1, cluster(persnr)
			
			*reg lw k*_1stbirth if controlgroup==0, cluster(persnr)

			* Include main effects to control for mean difference between treatment and control group and the lifecycle wage increase
			*reg lw treated k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 k1_1stbirth-k4_1stbirthk /*k5_1stbirth*/ k6_1stbirth-k19_1stbirth, cluster(persnr)
		
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
		*reg lw k*_1stbirth if controlgroup==1, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	
	* Return to same job
		
		* average effect
		reg lw t treated cum2 if jobchange==0, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg lw t treated cum2 if jobchange==1, cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, cluster(persnr)

	
	* Low skilled
		
		* average effect
		reg lw t treated cum2 if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg lw t treated cum2 if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg lw t treated cum2 if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg lw t treated cum2 if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg lw t treated cum2 if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg lw t treated cum2 if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg lw t treated cum2 if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

* AKM Effect Regressions

	* All
		
		* average effect
		reg fe_female t treated cum2, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return to same job
		
		* average effect
		reg fe_female t treated cum2 if (jobchange==0|evermother==0), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg fe_female t treated cum2 if (jobchange==1|evermother==0), cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, cluster(persnr)
		
	* Low skilled

		* average effect
		reg fe_female t treated cum2 if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg fe_female t treated cum2 if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg fe_female t treated cum2 if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg fe_female t treated cum2 if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg fe_female t treated cum2 if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg fe_female t treated cum2 if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg fe_female t treated cum2 if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

}
		
		
		
		

		
if "$m_fixedeffects"=="1" {		

**** REGRESSIONS WITH PERSON-FIXED EFFECTS

xtset persnr year

* Wage Regressions
	
	* All
	
		* average effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)
		xtreg lw t treated cum2, fe cluster(persnr)
	
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)
	
	
	* Return to same job
		
		* average effect
		xtreg lw t treated cum2 if jobchange==0, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, fe cluster(persnr)

	* Return to other job
		
		* average effect
		xtreg lw t treated cum2 if jobchange==1, fe cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, fe cluster(persnr)

	
	* Low skilled
		
		* average effect
		xtreg lw t treated cum2 if educ<=1, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, fe cluster(persnr)
			
	* Medium skilled
		
		* average effect
		xtreg lw t treated cum2 if educ==2, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, fe cluster(persnr)

	* High skilled
		
		* average effect
		xtreg lw t treated cum2 if educ>=3 & educ<., fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, fe cluster(persnr)

	* Return in 3 months
		
		* average effect
		xtreg lw t treated cum2 if (r==3 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		xtreg lw t treated cum2 if (r==12 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		xtreg lw t treated cum2 if (r==24 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		xtreg lw t treated cum2 if (r==36 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)

* AKM Effect Regressions

	* All
		
		* average effect
		xtreg fe_female t treated cum2, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)

	* Return to same job
		
		* average effect
		xtreg fe_female t treated cum2 if (jobchange==0|evermother==0), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, fe cluster(persnr)

	* Return to other job
		
		* average effect
		xtreg fe_female t treated cum2 if (jobchange==1|evermother==0), fe cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, fe cluster(persnr)
		
	* Low skilled

		* average effect
		xtreg fe_female t treated cum2 if educ<=1, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, fe cluster(persnr)
			
	* Medium skilled
		
		* average effect
		xtreg fe_female t treated cum2 if educ==2, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, fe cluster(persnr)

	* High skilled
		
		* average effect
		xtreg fe_female t treated cum2 if educ>=3 & educ<., fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, fe cluster(persnr)

	* Return in 3 months
		
		* average effect
		xtreg fe_female t treated cum2 if (r==3 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		xtreg fe_female t treated cum2 if (r==12 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		xtreg fe_female t treated cum2 if (r==24 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		xtreg fe_female t treated cum2 if (r==36 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, fe cluster(persnr)

}
		
	
		
if "$m_levels"=="1" {

**** REGRESSIONS IN LEVELS

replace lw=exp(lw)
replace fe_female=exp(fe_female)


* Wage Regressions
	
	* All
	
		* average effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)
		
		reg lw t treated cum2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	
	* Return to same job
		
		* average effect
		reg lw t treated cum2 if jobchange==0, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg lw t treated cum2 if jobchange==1, cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, cluster(persnr)

	
	* Low skilled
		
		* average effect
		reg lw t treated cum2 if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg lw t treated cum2 if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg lw t treated cum2 if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg lw t treated cum2 if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg lw t treated cum2 if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg lw t treated cum2 if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg lw t treated cum2 if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

* AKM Effect Regressions

	* All
		
		* average effect
		reg fe_female t treated cum2, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return to same job
		
		* average effect
		reg fe_female t treated cum2 if (jobchange==0|evermother==0), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg fe_female t treated cum2 if (jobchange==1|evermother==0), cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, cluster(persnr)
		
	* Low skilled

		* average effect
		reg fe_female t treated cum2 if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg fe_female t treated cum2 if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg fe_female t treated cum2 if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg fe_female t treated cum2 if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==3, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg fe_female t treated cum2 if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==12, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg fe_female t treated cum2 if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==24, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg fe_female t treated cum2 if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if r==36, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

	replace lw=ln(lw)
	replace fe_female=ln(fe_female)
}



if "$m_baseline_X"=="1" {

**** BASELINE REGRESSIONS

* Wage Regressions
	
	* All
	
		* average effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)
		reg lw t treated cum2 $ageX $yearX $educX, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
	
	* Return to same job
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if jobchange==0, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if jobchange==1, cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, cluster(persnr)

	
	* Low skilled
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg lw t treated cum2 $ageX $yearX $educX if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, cluster(persnr)
		reg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)

* AKM Effect Regressions

	* All
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)

	* Return to same job
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (jobchange==0|evermother==0), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, cluster(persnr)

	* Return to other job
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (jobchange==1|evermother==0), cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, cluster(persnr)
		
	* Low skilled

		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, cluster(persnr)
			
	* Medium skilled
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, cluster(persnr)

	* High skilled
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	* Return in 3 months
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		reg fe_female t treated cum2 $ageX $yearX $educX if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, cluster(persnr)
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)

}
		
		
		
		

		
if "$m_fixedeffects_X"=="1" {		

**** REGRESSIONS WITH PERSON-FIXED EFFECTS

xtset persnr year

* Wage Regressions
	
	* All
	
		* average effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)
		xtreg lw t treated cum2 $ageX $yearX $educX, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)
	
	* Return to same job
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if jobchange==0, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, fe cluster(persnr)

	* Return to other job
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if jobchange==1, fe cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, fe cluster(persnr)

	
	* Low skilled
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if educ<=1, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, fe cluster(persnr)
			
	* Medium skilled
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if educ==2, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, fe cluster(persnr)

	* High skilled
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if educ>=3 & educ<., fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, fe cluster(persnr)

	* Return in 3 months
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if (r==3 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if (r==12 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if (r==24 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		xtreg lw t treated cum2 $ageX $yearX $educX if (r==36 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, fe cluster(persnr)
		xtreg lw k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)

* AKM Effect Regressions

	* All
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)

	* Return to same job
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (jobchange==0|evermother==0), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, fe cluster(persnr)

	* Return to other job
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (jobchange==1|evermother==0), fe cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, fe cluster(persnr)
		
	* Low skilled

		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if educ<=1, fe cluster(persnr)

		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, fe cluster(persnr)
			
	* Medium skilled
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if educ==2, fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, fe cluster(persnr)

	* High skilled
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if educ>=3 & educ<., fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, fe cluster(persnr)

	* Return in 3 months
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (r==3 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)
		
	* Return in 4-12 months
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (r==12 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)
	
	* Return in 13-24 months
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (r==24 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)

	* Return in 25-36 months
		
		* average effect
		xtreg fe_female t treated cum2 $ageX $yearX $educX if (r==36 | controlgroup==1), fe cluster(persnr)
		
		* dynamic effect separately for treatment and control
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, fe cluster(persnr)
		xtreg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, fe cluster(persnr)

}
		
	
		
if "$m_levels_X"=="1" {

**** REGRESSIONS IN LEVELS

replace lw=exp(lw)
replace fe_female=exp(fe_female)
replace fe_female_90s=exp(fe_female_90s)
replace fe_female_00s=exp(fe_female_00s)
gen lw_90s=lw
gen lw_00s=lw
replace lw_90s=. if fe_female_90s==.
replace lw_00s=. if fe_female_00s==.

global pred_k = "(_b[k_5]*k_5 + _b[k_4]*k_4 + _b[k_3]*k_3 +_b[k_2]*k_2 + 0 + _b[k0]*k0 + _b[k1]*k1 + _b[k2]*k2 + _b[k3]*k3 + _b[k4]*k4 + _b[k5]*k5 + _b[k6]*k6 + _b[k7]*k7 + _b[k8]*k8 + _b[k9]*k9 + _b[k10]*k10 + _b[k11]*k11 + _b[k12]*k12 + _b[k13]*k13)"
cap drop yhat
cap drop ytilde

* Wage Regressions

	foreach LW in lw lw_90s lw_00s {

	* All
	
		* long run effect (here: equivalent to dummy=1 for treated; if I estimate separately for control and treatment group, it is simply a mean comparison)

		*reg `LW' t treated lr12 $ageX $yearX $educX, cluster(persnr)
	
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			/*
			gen ytilde2=_b[_cons]+_b[21.age]*(age==21)+_b[22.age]*(age==22)+_b[23.age]*(age==23)+_b[24.age]*(age==24) ///
						+_b[25.age]*(age==25)+_b[26.age]*(age==26)+_b[27.age]*(age==27)+_b[28.age]*(age==28) ///
						+_b[29.age]*(age==29)+_b[30.age]*(age==30)+_b[31.age]*(age==31)+_b[32.age]*(age==32) ///
						+_b[33.age]*(age==33)+_b[34.age]*(age==34)+_b[35.age]*(age==35)+_b[36.age]*(age==36) ///
						+_b[37.age]*(age==37)+_b[38.age]*(age==38)+_b[39.age]*(age==39)+_b[40.age]*(age==40) ///
						+_b[41.age]*(age==41)+_b[42.age]*(age==42)+_b[43.age]*(age==43)+_b[44.age]*(age==44) ///
						+_b[45.age]*(age==45)+_b[46.age]*(age==46)+_b[47.age]*(age==47)+_b[48.age]*(age==48) ///
						+_b[49.age]*(age==49)+_b[50.age]*(age==50)+_b[51.age]*(age==51)+_b[52.age]*(age==52) ///
						+_b[1996.year]*(year==1996)+_b[1997.year]*(year==1997)+_b[1998.year]*(year==1998) ///
						+_b[1999.year]*(year==1999)+_b[2000.year]*(year==2000)+_b[2001.year]*(year==2001) ///
						+_b[2002.year]*(year==2002)+_b[2003.year]*(year==2003)+_b[2004.year]*(year==2004) ///
						+_b[2005.year]*(year==2005)+_b[2006.year]*(year==2006)+_b[2007.year]*(year==2007)+_b[2008.year]*(year==2008)
			table k if e(sample), c(mean lw mean ytilde mean ytilde2) format(%9.3fc)*/
			*table k if e(sample), c(mean lw mean ytilde) format(%9.3fc)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = All, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
	
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = All, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
			
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: All Mothers"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

	* Return to same job
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if jobchange==0, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Stayers, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Stayers, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde
			
	* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Job stayers"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

				
	* Return to other job
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if jobchange==1, cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Movers, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {	
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Movers, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
			
	* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Job movers"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore		
					
	* Low skilled
	
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Low-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Low-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
	* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Low skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore				
							
	* Medium skilled
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Medium-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Medium-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
		
	* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Medium skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore				
					
	* High skilled
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = High-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = High-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
	* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: High skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore				
			
/*	* Return in 3 months
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 3 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 3 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
	* Return in 4-12 months
		
		* long run effect
		reg `LW' t treated lr12 $ageX $yearX $educX if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 4-12 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 4-12 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
	
	* Return in 13-24 months
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 13-24 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 13-24 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 

	* Return in 25-36 months (by construction, no observations for 1 and 2 years after childbirth)
		
		* long run effect
		
		*reg `LW' t treated lr12 $ageX $yearX $educX if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			drop yhat ytilde 
		reg `LW' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			drop yhat ytilde 
	*/
	}
	
* AKM Effect Regressions

	foreach FE in "fe_female" "fe_female_90s" "fe_female_00s" {

	* All
		
		* long run effect
		
		*reg `FE' t treated lr12 $ageX $yearX $educX, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = All, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = All, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
				
			
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: All Mothers"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

	* Return to same job
		
		* long run effect
		
		*reg `FE' t treated lr12 $ageX $yearX $educX if (jobchange==0|evermother==0), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Stayers, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Stayers, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
				
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==0 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Same job"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

	* Return to other job
		
		* long run effect
		*reg `FE' t treated lr12 $ageX $yearX $educX if (jobchange==1|evermother==0), cluster(persnr)		
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Movers, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 

		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Movers, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
			
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if jobchange==1 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Other job"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

	* Low skilled

		* long run effect
		*reg `FE' t treated lr12 $ageX $yearX $educX if educ<=1, cluster(persnr)

		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Low-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Low-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ<=1 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Low skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore


			
	* Medium skilled
		
		* long run effect
		
		*reg `FE' t treated lr12 $ageX $yearX $educX if educ==2, cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Medium-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Medium-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		
		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ==2 & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: Medium skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore


	* High skilled
		
		* long run effect
		*reg `FE' t treated lr12 $ageX $yearX $educX if educ>=3 & educ<., cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = High-skilled, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local `o'=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = High-skilled, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 

		* Pairs Bootstrap
			
			_dots 0, title("Bootstrap sample") reps($bsobs)
			mat bs=J($bsobs+1,3,.)
			forval bs=0/$bsobs {
			_dots 1 0
			qui{
				preserve
					if `bs'==0 {
					  gen persnr_new=persnr
					}
					if `bs'!=0 {
						bsample, cluster(persnr) idcluster(persnr_new)
					}
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==0
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_treated=_b[k12]/r(mean)
					drop ytilde yhat
					reg `FE' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if educ>=3 & educ<. & controlgroup==1
					predict yhat, xb
					gen ytilde=yhat - $pred_k
					su ytilde if k12==1 & e(sample)
					scalar coef_control=_b[k12]/r(mean)
					mat bs[`bs'+1,1]=`bs'+1
					if `bs'==0 mat bs[`bs'+1,2]=coef_treated-coef_control
					if `bs'!=0 mat bs[`bs'+1,3]=coef_treated-coef_control
				restore	
			}
			}
			preserve
			di "Display Bootstrap Output: High skilled"
			svmat bs
			collapse (sd) sd=bs3 (firstnm) coef=bs2
			mkmat coef sd, matrix(bsout)
			di "Display Bootstrap Output: All Mothers"
			di "Column 1: coefficient on year 12 after childbirth"
			di "Column 3: bootstrapped standard error"
			matlist bsout, format(%9.5gc)
			restore

/*
	* Return in 3 months
		
		* long run effect
		reg fe_female t treated lr12 $ageX $yearX $educX if (r==3 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==3, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 3 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 3 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
			
			
		
	* Return in 4-12 months
		
		* long run effect
		reg fe_female t treated lr12 $ageX $yearX $educX if (r==12 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==12, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 4-12 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 4-12 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
	
	* Return in 13-24 months
		
		* average effect
		reg fe_female t treated lr12 $ageX $yearX $educX if (r==24 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==24, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 13-24 months, treatment = 1"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 
		capture qui {
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			mat b=e(b)
			mat b=b[1,1..18]'
			mat v=e(V)
			mat se=vecdiag(cholesky(diag(vecdiag(v[1..18,1..18]))))'
			local o=e(N)
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			mat r=(r(Stat1)\r(Stat2)\r(Stat3)\r(Stat4)/*\r(Stat5)*/\r(Stat6)\r(Stat7)\r(Stat8)\r(Stat9)\r(Stat10)\r(Stat11)\r(Stat12)\r(Stat13)\r(Stat14)\r(Stat15)\r(Stat16)\r(Stat17)\r(Stat18)\r(Stat19)) 
			mat b=vecdiag(diag(b)*inv(diag(r)))'
			mat se=vecdiag(diag(se)*inv(diag(r)))'
			mat r=[b,se,b-se*1.95996,b+se*1.95996]
		}
			di "Sample = Return 13-24 months, treatment = 0"
			di "N = " `o'
			matlist r, format(%9.4gc)
			drop yhat ytilde 

	* Return in 25-36 months
		
		* long run effect
		reg fe_female t treated lr12 $ageX $yearX $educX if (r==36 | controlgroup==1), cluster(persnr)
		
		* dynamic effect separately for treatment and control
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if r==36, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			drop yhat ytilde 
		reg fe_female k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 $ageX $yearX $educX if controlgroup==1, cluster(persnr)
			predict yhat, xb
			gen ytilde=yhat - $pred_k
			tabstat ytilde if e(sample), col(stats) by(k) save nototal
			drop yhat ytilde 

	replace lw=ln(lw)
	replace fe_female=ln(fe_female)
*/
	}
}


if "$m_supplementary"=="1" {

* Supplementary analysis: What is the proximate role of workplace amenities and family friendliness for the motherhood penalty?

* Import idnum
*merge 1:1 persnr year using ${data}/AKM_select_1, nogen keep(1 3) keepus(idnum)
*merge 1:1 persnr year using ${data}/AKM_select_2, nogen keep(1 3) keepus(idnum) update

* Import indicators for family friendliness and female management share
merge m:1 idnum year using ${data}/2_LIAB_mm_IAB_prepare, keep(1 3) keepus(famfriendly femsharemanagement) nogen

* Import industry indicator
merge m:1 persnr year using ${data}/masterfile, keep(1 3) keepus(ind) nogen
ta ind, mis
ta ind, mis nola

gen dpublic = (ind>=16 & ind<=16)
replace dpublic=. if ind==.

* Restrict to IAB-establishments
gen iab=idnum!=.
ta iab
keep if iab==1
replace famfriendly=. if year!=2002			/*use most complete information*/

egen famfriendly2=max(famfriendly), by(idnum)
egen femsharemanagement2=max(femsharemanagement), by(idnum)

su famfriendly famfriendly2 femsharemanagement femsharemanagement2, det

ren famfriendly famfriendly_old
ren femsharemanagement femsharemanagement_old

ren famfriendly2 famfriendly
ren femsharemanagement2 femsharemanagement

* Make indicator for presence of female managers
gen dfemsharemanagement=(femsharemanagement>0 & femsharemanagement<.)
replace dfemsharemanagement=. if femsharemanagement==.

table year, c(mean famfriendly mean femsharemanagement mean dfemsharemanagement mean dpublic) col format(%9.4fc)


	foreach var in femsharemanagement dfemsharemanagement dpublic{

		* All	
			
			* long run effect
			reg `var' t treated lr12, cluster(persnr)
			su lr12 if e(sample)
			di _b[lr12]*r(sd)

			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if controlgroup==1, cluster(persnr)

		* Return to same job
			
			* long run effect
			reg `var' t treated lr12 if (jobchange==0|evermother==0), cluster(persnr)
			su lr12 if e(sample)
			di _b[lr12]*r(sd)
			
			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==0 & controlgroup==1, cluster(persnr)

		* Return to other job
			
			* long run effect
			reg `var' t treated lr12 if (jobchange==1|evermother==0), cluster(persnr)		
			su lr12 if e(sample)
			di _b[lr12]*r(sd)
			
			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if jobchange==1 & controlgroup==1, cluster(persnr)

		* Low skilled

			* long run effect
			reg `var' t treated lr12 if educ<=1, cluster(persnr)
			su lr12 if e(sample)
			di _b[lr12]*r(sd)
			
			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ<=1 & controlgroup==1, cluster(persnr)
				
		* Medium skilled
			
			* long run effect
			reg `var' t treated lr12 if educ==2, cluster(persnr)
			su lr12 if e(sample)
			di _b[lr12]*r(sd)
			
			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ==2 & controlgroup==1, cluster(persnr)

		* High skilled
			
			* long run effect
			reg `var' t treated lr12 if educ>=3 & educ<., cluster(persnr)
			su lr12 if e(sample)
			di _b[lr12]*r(sd)
			
			* dynamic effect separately for treatment and control
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==0, cluster(persnr)
			reg `var' k_5 k_4 k_3 k_2 /*k_1*/ k0-k13 if educ>=3 & educ<. & controlgroup==1, cluster(persnr)

	}

}



if "$s_meanwages"=="1" {

	*** Obtain a summary measure of the impact of childbirth on the GWG / firm GWG:
	* The problem is: I do not observe when men get a child
	* 
	* Suggested workaround:
	* 1. estimate mean wage/AKM effect of mothers, placebo mothers, and men at age: "age at birth"+"10 years"
	* 2. store mean wage and number of observations to compute an overall wage impact of childbirth

	use persnr betnr year age fem educ ln_impwage VA using ${data}/AKM_select_1 if year<=2000, clear
	append using ${data}/AKM_select_2, keep(persnr betnr year age fem educ ln_impwage)

	* Import AKM effects and restrict to dual-connected set
		capture confirm f ${data}/AKM_fe_allyears.dta
		if _rc>0{
			gen psi0 = uniform()*0.5
			gen psi1 = uniform()*0.5
			bys betnr (year): replace psi0 = psi0[1]
			bys betnr (year): replace psi1 = psi1[1]
			gen theta = uniform()+3.5
			bys persnr (year): replace theta = theta[1]
			gen xb = uniform()*0.25
			gen r = 0
			replace r = ln_impwage - psi0 - theta - xb if fem==0
			replace r = ln_impwage - psi1 - theta - xb if fem==1
			drop xb r
		}
		if _rc==0 {
			merge 1:1 persnr year using ${data}/AKM_fe_allyears, keep(1 3) keepus(psi theta) nogen
			gen tmpfe0=psi if fem==0
			egen psi0=max(tmpfe0), by(betnr)
			gen tmpfe1=psi if fem==1
			egen psi1=max(tmpfe1), by(betnr)
			bys fem : su psi psi0 psi1
		}

	* Restrict to dual-connected set in pooled sample (all years)
	keep if psi0!=.& psi1!=.
	
	* Rescale AKM-effects to mean zero [to make comparable across gender]
	sum psi0 if fem==0
	gen fe_male = psi0 - r(mean)
	sum psi1 if fem==1
	gen fe_female = psi1 - r(mean)
	drop psi0 psi1	
	
	ren ln_impwage lw
		
	* Import treatment/control group
	merge 1:1 persnr year using ${data}/regchildbirth, keep(1 3) keepus(controlgroup ageatbirth evermother k) nogen

	tab fem controlgroup, mis /*should be all missing for males and missing for some females (those who are not mothers and were not selected into the control group using the algorithm from above; they were too likely to be mothers at some point)*/
			
	mat W=J(30,9,.)
	local r=0

	qui forval age=21(1)50 {
		local r=`r'+1

		su lw if evermother==1 & k==10 & age==`age' & controlgroup==0
			mat W[`r',1]=r(mean)
			mat W[`r',7]=r(N)
		su fe_female if evermother==1 & k==10 & age==`age' & controlgroup==0
			mat W[`r',4]=r(mean)
		su lw if evermother==0 & k==10 & age==`age' & controlgroup==1
			mat W[`r',2]=r(mean)
			mat W[`r',8]=r(N)
		su fe_female if evermother==0 & k==10 & age==`age' & controlgroup==1
			mat W[`r',5]=r(mean)
		su lw if fem==0 & age==`age'
			mat W[`r',3]=r(mean)
			mat W[`r',9]=r(N)
		su fe_male if fem==0 & age==`age'
			mat W[`r',6]=r(mean)
		
	}

	matlist W
	
	ta age, g(age)
	forval x=20(1)60{
		local y=`x'-19
		cap ren age`y' age_`y'
		cap ren age`x' age_`x'
		ren age_`y' age`x'
	}
	
	* Age-earnings profiles by age at first birth
	su ageatbirth if controlgroup==0 & evermother==1
	local m=20
	local n=40
	
	/*
	forval j=`m'(1)`n'{
	
		di "age at birth: `j'"
		di "actual mothers"
		count if controlgroup==0 & evermother==1 & ageatbirth==`j'
		if r(N)>0 {
			table age if controlgroup==0 & evermother==1 & ageatbirth==`j', c(mean lw) format(%9.4gc)
		}
		/*
		di "control mothers"
		count if controlgroup==1 & evermother==0 & ageatbirth==`j'
		if r(N)>0 {
			table age if controlgroup==1 & evermother==0 & ageatbirth==`j', c(mean lw) format(%9.4gc)
		}
		*/
	}
	*/
	
	* Wages of men by mean age of women at different leads and lags relative to birth
	mat V=J(19,3,.)
	local r=0
	
	forval j=-5(1)13{
	
		local r=`r'+1
	
		qui su age if controlgroup==0 & evermother==1 & k==`j', det
		di "mean age of actual mothers at k==`j': " round(r(mean),1)
		di "median age of actual mothers at k==`j': " r(p50)
		local medage=r(p50)
		mat V[`r',1]=`j'
		su lw if age==`medage' & fem==0
		mat V[`r',2]=r(mean)		
		su fe_male if age==`medage' & fem==0
		mat V[`r',3]=r(mean)		
	
	}
	
	matlist V
	
}

if "$age_decomposition"=="1" {

****************************************************************************************
* Compute the mean firm effects of men, women, and mothers over the life cycle to 
* illustrate the impact of childbirth/motherhood on the firm wage premium gap between
* men and women (Figure 8 of WP-version only hints at an association with childbirth,
* but now I can look into this more explicitly.
****************************************************************************************



* For pooled sample with AKM effects estimates above
*****************************************************

	global tau_VA_allyears	"3.15"

	use persnr betnr year age fem educ ln_impwage VA using ${data}/AKM_select_1 if year<=2000, clear
	append using ${data}/AKM_select_2, keep(persnr betnr year age fem educ ln_impwage VA)

	* Import AKM effects and restrict to dual-connected set
		capture confirm f ${data}/feffs_periodpooled.dta
		if _rc>0{
			gen psi0 = uniform()*0.5
			gen psi1 = uniform()*0.5
			bys betnr (year): replace psi0 = psi0[1]
			bys betnr (year): replace psi1 = psi1[1]
			gen theta = uniform()+3.5
			bys persnr (year): replace theta = theta[1]
			gen xb = uniform()*0.25
			gen r = 0
			replace r = ln_impwage - psi0 - theta - xb if fem==0
			replace r = ln_impwage - psi1 - theta - xb if fem==1
			drop xb r
		}
	if _rc==0 {
		merge m:1 betnr using ${data}/feffs_periodpooled, keep(1 3) keepus(psi1 psi0) nogen
		bys fem : su psi0 psi1
	}

* Restrict to dual-connected set in pooled sample (all years)
	keep if psi0!=.& psi1!=.
	
* Rename AKM-effects
	rename ln_impwage lw

	* Import treatment/control group
	merge 1:1 persnr year using ${data}/regchildbirth, keep(1 3) keepus(controlgroup ageatbirth evermother) nogen

	tab fem controlgroup, mis /*should be all missing for males and missing for some females (those who are not mothers and were not selected into the control group using the algorithm from above; they were too likely to be mothers at some point)*/
		
	forval g=0/1{

		di _newline(1)
		di "Normalisation: Estimated optimal cutoff value"
		di "---------------------------------------------------------"
		qui sum psi`g' if VA<=${tau_VA_allyears}	
		scalar norm=r(mean)
		scalar N=r(N)
		di "`: label (fem)`g''"
		di "Mean firm effect for zero surplus firms (VA/L)                   : " r(mean)
		qui count if VA!=.	
		di "Share of person-years below threshold with non-missing VA/L      : " N/r(N)
		qui count if psi`g'<=norm
		di "Share of person-years with psi`g' < " norm	" : " r(N)/_N
		gen fe_`g'_nVA=psi`g'-norm	
			
	}

		* Age groups
		gen ageg14=int((age+1)/3)-6
		qui levelsof ageg14, l(l)
		foreach f of local l {
			qui su age if ageg14==`f'
			local min=r(min)
			local max=r(max)
			lab def ageg14 `f' "`min'-`max'", modify
		}
		lab val ageg14 ageg14
		ta ageg14
		
		gen lwM=lw if fem==0
		gen lwF=lw if fem==1
		gen lwF_control=lw if fem==1 & controlgroup==1
		gen lwF_treated=lw if fem==1 & controlgroup==0
		gen lwF_rest=lw if fem==1 & controlgroup==.
		
		gen feM=fe_0_nVA if fem==0
		gen feF=fe_1_nVA if fem==1
		gen feF_control=fe_1_nVA if fem==1 & controlgroup==1
		gen feF_treated=fe_1_nVA if fem==1 & controlgroup==0
		gen feF_rest=fe_1_nVA if fem==1 & controlgroup==.
		
		* Count variables for collapse
		gen countall=1
		bys betnr ageg14 fem: gen countfirms=_n==1
		bys persnr ageg14: gen countworkers=_n==1
		
		collapse (mean) lwM lwF lwF_control lwF_treated lwF_rest feM feF feF_control feF_treated feF_rest (sum) persyrs=countall firms=countfirms workers=countworkers, by(ageg14) fast
		decode ageg14, g(label)
		mkmat lwM lwF lwF_control lwF_treated lwF_rest feM feF feF_control feF_treated feF_rest persyrs workers firms, matrix(decomp) rownames(label)

		matlist decomp,		format(%10.4gc)	///
							lines(oneline)	///
							tw(5)			///
							showcoleq(c)	///
							linesize(120)	///
							underscore		///
							tit(Decomposition based on VA over ageg14 (last 6 cols show # of male(M)/female(F) person-years, workers, and firms))

	
	
* For period-specific samples with AKM effects estimated in baseline models
****************************************************************************	
	global tau_VA_1_all	"3.2"
	global tau_VA_2_all	"3.1"
		
	forval j=1/2{

		use ${data}/worker_dual_`j'_all, clear
		keep persnr betnr year age idnum fem educ VA psi?0 psi?1 ln_impwage
		ren ln_impwage lw
		
		* Import treatment/control group
		merge 1:1 persnr year using ${data}/regchildbirth, keep(1 3) keepus(controlgroup ageatbirth evermother) nogen

		tab fem controlgroup, mis /*should be all missing for males and missing for some females (those who are not mothers and were not selected into the control group using the algorithm from above; they were too likely to be mothers at some point)*/
			
		forval g=0/1{
		
			di _newline(1)
			di "Normalisation: Estimated optimal cutoff value"
			di "---------------------------------------------------------"
			qui sum psi`j'`g' if VA<=${tau_VA_`j'_all}	
			scalar norm=r(mean)
			scalar N=r(N)
			di "`: label (fem)`g''"
			di "Mean firm effect for zero surplus firms (VA/L)                   : " r(mean)
			qui count if VA!=.	
			di "Share of person-years below threshold with non-missing VA/L      : " N/r(N)
			qui count if psi`j'`g'<=norm
			di "Share of person-years with psi`j'`g' < " norm	" : " r(N)/_N
			gen fe_`j'`g'_nVA=psi`j'`g'-norm	
			
		}
		
		* Age groups
		gen ageg14=int((age+1)/3)-6
		qui levelsof ageg14, l(l)
		foreach f of local l {
			qui su age if ageg14==`f'
			local min=r(min)
			local max=r(max)
			lab def ageg14 `f' "`min'-`max'", modify
		}
		lab val ageg14 ageg14
		ta ageg14
		
		gen lwM=lw if fem==0
		gen lwF=lw if fem==1
		gen lwF_control=lw if fem==1 & controlgroup==1
		gen lwF_treated=lw if fem==1 & controlgroup==0
		gen lwF_rest=lw if fem==1 & controlgroup==.
		
		gen feM=fe_`j'0_nVA if fem==0
		gen feF=fe_`j'1_nVA if fem==1
		gen feF_control=fe_`j'1_nVA if fem==1 & controlgroup==1
		gen feF_treated=fe_`j'1_nVA if fem==1 & controlgroup==0
		gen feF_rest=fe_`j'1_nVA if fem==1 & controlgroup==.
		
		* Count variables for collapse
		gen countall=1
		bys betnr ageg14 fem: gen countfirms=_n==1
		bys persnr ageg14: gen countworkers=_n==1
		
		collapse (mean) lwM lwF lwF_control lwF_treated lwF_rest feM feF feF_control feF_treated feF_rest (sum) persyrs=countall firms=countfirms workers=countworkers, by(ageg14) fast
		decode ageg14, g(label)
		mkmat lwM lwF lwF_control lwF_treated lwF_rest feM feF feF_control feF_treated feF_rest persyrs workers firms, matrix(decomp) rownames(label)

		matlist decomp,		format(%10.4gc)	///
							lines(oneline)	///
							tw(5)			///
							showcoleq(c)	///
							linesize(120)	///
							underscore		///
							tit(Decomposition based on VA over ageg14 (last 6 cols show # of male(M)/female(F) person-years, workers, and firms))

	}

}

cap log close
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dofile/21_identify_childbirth.do
clear all
cap log close
set linesize 120
set more off, perm
cap program drop _all
log using ${log}/21_identify_childbirth.log, replace
adopath ++${prog}
set seed 1000
set matsize 11000

* This programme identifies childbirth in administrative data. I use a cascade of *
* - reason of notification
* - age at notification
* - age at birth
* - duration between two consecutive births

* Load spell data
cap confirm f ${orig}\liab_mm2_9308_v1_pers.dta
if _rc==0 use ${orig}\liab_mm2_9308_v1_pers, clear
if _rc>0 use ${orig}\liab_mm_9308_v1_pers, clear
gen year=year(begepi)
ren frau fem
ren tentgelt wage
ren grund reason

* Set globals
global minage_birth = 18
global maxage_birth = 40
global maxage_announce=38


* Restricting years
ta year
keep if year>=1993 & year<=2008
ta year

* Keep females only
keep if fem==1

* Replace single payments by 0 (could occur prior to return to labour market).
gen wage2=wage
replace wage2=0 if reason==54

* Find start of potential maternity protection period
tab quelle reason if reason==51 | reason==2015 | reason==4005 | reason==6010
gen start=0 if reason==51 | reason==2015 | reason==4005 | reason==6010

* Restrict potential births to childbearing age (see above)
gen jahr_begepi=year(begepi)
gen alterszaehler = jahr_begepi-gebjahr
replace start = . if alterszaehler > $maxage_birth & start == 0 & (reason==51 | reason==2015 | reason==4005 | reason==6010) 

* Consider only main employment spells
gsort persnr begepi quelle -wage betnr 
cap drop level1
bysort persnr begepi: gen byte level1 = _n-1

* Generating a variable containing start date of maternity protection
cap drop help_start help_startm
sort persnr level1 start begepi
gen help_start=begepi if start==0 & level1==0
format %td help_start 

* Count start spells
sort persnr level1 start begepi
bysort persnr: gen zaehler=_n if start==0 & level1==0 // numbering the rows start==0
tab zaehler

* Announcement must be before maxage_announce
gen help_gr=1 if alterszaehler>$maxage_announce & start==0 & zaehler==1 & quelle==1
bysort persnr: egen help_grm=max(help_gr)
count if help_grm==1 & persnr~=persnr[_n+1]
replace start=. if help_grm==1
cap drop zaehler
sort persnr level1 start begepi
bysort persnr: gen zaehler=_n if start==0 & level1==0

* If there are parallel spells, impute start date of first spell
sort persnr level1 start begepi  
replace help_start=. if start==0 & start[_n+1]==0 & persnr[_n+1]==persnr & level1==0 & begepi[_n+1]-1<=endepi+7 & quelle[_n+1]==1
replace help_start=. if start==0 & start[_n+1]==0 & persnr[_n+1]==persnr & level1==0 & begepi[_n+1]-1<=endepi+13*7 & quelle~=1 & quelle[_n+1]~=1
bysort persnr: egen help_startm=min(help_start)
format %td help_startm 

* Redefine counter
replace start=. if help_start==.
cap drop zaehler
sort persnr level1 start begepi
bysort persnr: gen zaehler=_n if start==0 & level1==0

* Identify end of maternity leave
sort persnr level1 begepi
by persnr: replace start=1 if begepi>endepi[_n-1] & (wage2!=0 & wage2<=. ) & start~=0 & level1==0 & quelle==1 
by persnr: replace start=. if endepi<help_startm

* Mark out work interruption period for potential maternity leave periods
cap drop help
cap drop help_start_n
gen help_start_n=1 if start==0 | start==1
sort persnr quelle help_start_n level1 begepi
gen help=zaehler 
bysort persnr quelle help_start_n level1: replace help=help[_n-1] if help==. & help[_n+1]!=help[_n-1] & level1==level1[_n-1] 

* pro Startzeitpunkt fuer potentielle Mutterschaft wird der Zeitraum bis zur naechsten Mutterschaft gesetzt
sort persnr quelle help level1 begepi
cap drop help_startm
bysort persnr quelle help level1: egen help_startm=min(help_start)
format %td help_startm

cap drop luecke
gen luecke=(begepi[_n+1]-(endepi)) if start~=. & start[_n+1]~=. & start~=start[_n+1] & start==0 & persnr==persnr[_n+1] & help==help[_n+1]
gen eyear=year(begepi[_n+1]) if start~=. & start[_n+1]~=. & start~=start[_n+1] & start==0 & persnr==persnr[_n+1] & help==help[_n+1]
gen ayear=year(endepi) if start~=. & start[_n+1]~=. & start~=start[_n+1] & start==0 & persnr==persnr[_n+1] & help==help[_n+1]
gen emonth=month(begepi[_n+1]) if start~=. & start[_n+1]~=. & start~=start[_n+1] & start==0 & persnr==persnr[_n+1] & help==help[_n+1]
gen amonth=month(endepi) if start~=. & start[_n+1]~=. & start~=start[_n+1] & start==0 & persnr==persnr[_n+1] & help==help[_n+1]

* Checking the interruption of work, if it's illness or maternity protection a gap of 98 days is maternity protection
* Omit employment during first 6 weeks
count if luecke<98 
replace start=. if luecke<98 & start==0

* Generating the variable of birth
* Exit + 6 weeks (42 days) if employment
* Exit + 6 weeks if maternity payment by the Federal Employment Agency
cap drop geburt
gen geburt=endepi+42 if start==0 & quelle==1 & level1==0
replace geburt=endepi+42 if start==0 & quelle~=1 & level1==0
format %td geburt


* Generating leave duration in months
gen durmonth = eyear*12+emonth - (ayear*12+amonth)
drop eyear emonth ayear amonth
su durmonth, det

* Gap between the births
sort persnr geburt
cap drop luecke_kind
cap drop zaehler
bysort persnr: gen zaehler=_n if geburt~=.
tab zaehler
gen luecke_kind=geburt-geburt[_n-1] if geburt~=. & persnr==persnr[_n-1] 

* Checking how often the gap between the children is less than 281 respectively 224 days 
sum luecke_kind if luecke_kind<281, d //40th week
sum luecke_kind if luecke_kind<224,d //32th week

* If the gap is smaller than 224 days and it is an announcement of the employer, the birth is deleted
* The gap is too small and it could be supposed, that the announcement is because of illness
* The measurement of gaps is made in order of the children, because too many births would be deleted
replace geburt=. if luecke_kind<224 & reason==51 & zaehler==2
ta zaehler
local z=r(r)
foreach num of numlist 3/`z'{
	cap drop zaehler luecke_kind
	bysort persnr: gen zaehler=_n if geburt~=.
	gen luecke_kind=geburt-geburt[_n-1] if geburt~=. & persnr==persnr[_n-1] 
	sum luecke_kind if luecke_kind<281, d //40th week
	sum luecke_kind if luecke_kind<224,d //32th week
	replace geburt=. if luecke_kind<224 & reason==51 & zaehler==`num'
	}
	
* We let the children before the 32th week of pregnancy in, if the announcement is given by the Federal Employment Agency, because the maternity payment is an explicit identifier
* Furthermore we identify the birth by the fee payment compensation. The time children are born before the calculated date is unknown and 
* has to be involved for the calculation of the following child

*number of children
cap drop kind_anz
sort persnr geburt
bysort persnr: gen kind_anz=_n if geburt~=. 
tab kind_anz
su kind_anz, det

gen kind_anz_help=kind_anz
replace kind_anz_help=0 if kind_anz_help==.
bys persnr (begepi) : gen kind_anz2=sum(geburt>0 & geburt<.)

gen mother=kind_anz2>0

* mean number of mothers and children by year
table jahr, c(mean kind_anz2 mean mother)
table jahr if mother==1, c(mean kind_anz2)

* mean age of mothers at birth of first child by year
table jahr if kind_anz==1, c(mean alterszaehler min alterszaehler max alterszaehler) format(%9.3gc)

* age of the mothers at birth of the child
table kind_anz, c(mean alterszaehler) format(%9.3gc)


* the notification 'childcare leave' is not taken because employer notify this information if mothers take the last year of the parental leave later (possible until 8 birthday of child)

bysort persnr: egen kind_max=max(kind_anz)

drop wage2 start alterszaehler zaehler help_start help_startm help luecke luecke_kind

tab kind_max if persnr~=persnr[_n+1], m 
gen mutter=1 if kind_max~=.
replace mutter=0 if mutter==.
tab mutter if persnr~=persnr[_n+1]

tab gebjahr mutter if persnr~=persnr[_n+1], row


* added:

* Restrict to first birth spell 
keep if kind_anz==1

* Re-build person-year panel starting from "age at birth of first child"
duplicates report persnr
gen birthmonth=month(geburt)
gen age = jahr-gebjahr
gen childbirth=1
ren jahr year
keep persnr year age birthmonth childbirth durmonth
rename age ageatbirth
rename year yearofbirth

expand 14
sort persnr
bys persnr: gen year = 1994+_n
bys persnr: gen age = year-(yearofbirth-ageatbirth)
gen k = year-yearofbirth
*replace childbirth=0 if yearofbirth!=year
*replace durmonth=0 if yearofbirth!=year
*replace birthmonth=0 if yearofbirth!=year
gen evermother=1
drop if age<20|age>60

ta durmonth, mis
ta k, mis

compress
save ${data}/childbirth2, replace



cap log close
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Replication Manual for “Changes in Workplace Heterogeneity and How They Widen the 
Gender Wage Gap” by Benjamin Bruns 


The main data used in the paper is the LIAB Mover Modell 9308 (Version 1, 1993-2008). It is a matched 
employer-employee data set provided by the Research Data Centre (FDZ) of the German Federal Employment 
Agency (BA) at the Institute for Employment Research (IAB). The data set can be accessed via on-site use and 
remote data access. I am not able to make this data set available. However, researchers can get access to the data 
by submitting a written application to the FDZ. Further details on the application procedure can be found online 
at http://fdz.iab.de/de/FDZ_Data_Access/FDZ_On-Site_Use.aspx. 


Subject to being granted access to the data, the results in the manuscript can be replicated following the steps 
below. All programmes are in Stata-language (*.do) and were executed in Stata 13. 


1. The data archive contains two folders: 


 dofile 


 ado 


The “dofile”-folder includes all programme needed to replicate the results. The “ado”-folder includes 
several ado-files that are not available on the SSC archive, but used in the analyses. 


2. The data paths are referenced to via global macros. Define the following globals, e.g., in a profile-dofile 
or in the master-dofile. 


 “orig” –path to folder with original data sets of the IAB 


  “prog” – path to dofile-folder 


 “data” – path to folder with using data 


3. The dofiles can be run via the master.do, which also contains a short description of the main content of 
the dofile. Here is a brief overview what the programmes do. The dofiles contain more detailed 
comments on the procedures. 


 01_extract_iab_ep.do 


Merge raw data files of the IAB-Establishment Panel and create consistent variable names 
across survey waves. The basic dofile is provided by the IAB. I extracted further variables as 
indicated in the programme. 


 02_merge_and_clean_iab_ep.do 


Constructs firm level unbalanced panel data set. Some imputation steps are taken to fill missing 
observations. 


 03_prepare_ieb.do 


Prepares the worker data set and merges the firm level variables. 


 04_impute_education.do 


Runs the IP1 imputation procedure of Fitzenberger, Osikominu, and Voelter (2005) 


 05_addvars.do 


Creates additional variables for the wage imputation. 


 06_impute_wages.do 


Runs the wage imputation procedure by year, education, age group, and gender. 


 07_akm_build.do 


Builds the AKM-estimation samples 


 08_estimate_akms.do 


Runs the AKM and associated match-effects models. Saves the parameter estimates in separate 
output files (e.g., Table 2) 







 


 


 


 09_descriptives.do 


Prepares summary statistics for various subsamples (e.g., Table 1) 


 10_stylised_facts.do 


Prepares stylised facts of gender wage gaps, wage inequality, and productivity (e.g., Figure 1 
& 2) 


 11_eventstudy.do 


Performs the event study analyses of CHK and CCK. Output is contained in the Online 
Appendix. 


 12_binning_fe.do 


Estimates average AKM firm effects for men and women across the distribution of productivity 
e.g., Figure 3, Figure 6) 


 13_gridsearch.do 


Estimates the kinkpoint above which rent-sharing is assumed to start by searching for the 
minimum value of the sum of squared errors from the nonlinear system of equations (e.g., 
Figure 3).  


 14_decompositions.do 


Runs the baseline decompositions for various subsamples (e.g., Table 3, Figure 4, Figure 7, 
and Online Appendix material) 


 15_dfl_wagegaps.do 


Performs the DFL-decomposition of sorting and bargaining over time (e.g., Table 4) 


 16_stayermodels.do 


Analyses the relationship between wages and productivity for men and women using within-
firm variation (e.g., Table 5) 


 17_rentsharing_models.do 


Estimates rent-sharing models à la CCHK using the AKM-wage decomposition (Online 
Appendix material) 


 18_unions_rentsharing.do 


Summarise changes in union coverage and the relationship between union coverage and firm 
fixed effects (e.g., Table 6) 


 19_dfl_unions.do 


Estimation of the DFL decomposition of the AKM firm effect gap conditional on the distribution 
of union coverage over time and between genders (e.g., Table 7) 


 20_akms_lowhigh.do 


Re-estimate AKM models for subsamples with high/low union coverage (Online Appendix 
material) 


 21_identify_childbirth.do 


Algorithm to identify childbirth in IEB data (based on Dana Mueller and Katharina Strauch) 


 22_analyse_childbirth.do 


Analyse the impact of childbirth on the wages and firm premiums of women using an event 
study design à la Kleven et al. (2018) (e.g., Figure 8, Table 8). 


 23_gelbach.do 







 


 


 


Performs Gelbach’s exact decomposition based on gender pooled AKM models (Online 
Appendix material). 


 


Note that figures and tables were prepared in Excel using Stata’s output. 
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ado/MANUFACTURING.ado
capture program drop MANUFACTURING
program define MANUFACTURING

    version 11.1

    syntax [if/], NEWvar(varname) OLDvar(varname)

    if "`if'"!="" local if "(`if') & "
	
qui {
replace `newvar'= 	1	 if `if'`oldvar'==	11
replace `newvar'= 	1	 if `if'`oldvar'==	12
replace `newvar'= 	1	 if `if'`oldvar'==	13
replace `newvar'= 	1	 if `if'`oldvar'==	14
replace `newvar'= 	0	 if `if'`oldvar'==	15
replace `newvar'= 	0	 if `if'`oldvar'==	20
replace `newvar'= 	0	 if `if'`oldvar'==	50
replace `newvar'= 	1	 if `if'`oldvar'==	101
replace `newvar'= 	1	 if `if'`oldvar'==	102
replace `newvar'= 	1	 if `if'`oldvar'==	103
replace `newvar'= 	1	 if `if'`oldvar'==	111
replace `newvar'= 	1	 if `if'`oldvar'==	112
replace `newvar'= 	1	 if `if'`oldvar'==	120
replace `newvar'= 	1	 if `if'`oldvar'==	131
replace `newvar'= 	1	 if `if'`oldvar'==	132
replace `newvar'= 	1	 if `if'`oldvar'==	141
replace `newvar'= 	1	 if `if'`oldvar'==	142
replace `newvar'= 	1	 if `if'`oldvar'==	143
replace `newvar'= 	1	 if `if'`oldvar'==	144
replace `newvar'= 	1	 if `if'`oldvar'==	145
replace `newvar'= 	1	 if `if'`oldvar'==	151
replace `newvar'= 	1	 if `if'`oldvar'==	152
replace `newvar'= 	1	 if `if'`oldvar'==	153
replace `newvar'= 	1	 if `if'`oldvar'==	154
replace `newvar'= 	1	 if `if'`oldvar'==	155
replace `newvar'= 	1	 if `if'`oldvar'==	156
replace `newvar'= 	1	 if `if'`oldvar'==	157
replace `newvar'= 	1	 if `if'`oldvar'==	158
replace `newvar'= 	1	 if `if'`oldvar'==	159
replace `newvar'= 	1	 if `if'`oldvar'==	160
replace `newvar'= 	1	 if `if'`oldvar'==	171
replace `newvar'= 	1	 if `if'`oldvar'==	172
replace `newvar'= 	1	 if `if'`oldvar'==	173
replace `newvar'= 	1	 if `if'`oldvar'==	174
replace `newvar'= 	1	 if `if'`oldvar'==	175
replace `newvar'= 	1	 if `if'`oldvar'==	176
replace `newvar'= 	1	 if `if'`oldvar'==	177
replace `newvar'= 	1	 if `if'`oldvar'==	181
replace `newvar'= 	1	 if `if'`oldvar'==	182
replace `newvar'= 	1	 if `if'`oldvar'==	183
replace `newvar'= 	1	 if `if'`oldvar'==	191
replace `newvar'= 	1	 if `if'`oldvar'==	192
replace `newvar'= 	1	 if `if'`oldvar'==	193
replace `newvar'= 	1	 if `if'`oldvar'==	201
replace `newvar'= 	1	 if `if'`oldvar'==	202
replace `newvar'= 	1	 if `if'`oldvar'==	203
replace `newvar'= 	1	 if `if'`oldvar'==	204
replace `newvar'= 	1	 if `if'`oldvar'==	205
replace `newvar'= 	1	 if `if'`oldvar'==	211
replace `newvar'= 	1	 if `if'`oldvar'==	212
replace `newvar'= 	1	 if `if'`oldvar'==	221
replace `newvar'= 	1	 if `if'`oldvar'==	222
replace `newvar'= 	1	 if `if'`oldvar'==	223
replace `newvar'= 	1	 if `if'`oldvar'==	231
replace `newvar'= 	1	 if `if'`oldvar'==	232
replace `newvar'= 	1	 if `if'`oldvar'==	233
replace `newvar'= 	1	 if `if'`oldvar'==	241
replace `newvar'= 	1	 if `if'`oldvar'==	242
replace `newvar'= 	1	 if `if'`oldvar'==	243
replace `newvar'= 	1	 if `if'`oldvar'==	244
replace `newvar'= 	1	 if `if'`oldvar'==	245
replace `newvar'= 	1	 if `if'`oldvar'==	246
replace `newvar'= 	1	 if `if'`oldvar'==	247
replace `newvar'= 	1	 if `if'`oldvar'==	251
replace `newvar'= 	1	 if `if'`oldvar'==	252
replace `newvar'= 	1	 if `if'`oldvar'==	261
replace `newvar'= 	1	 if `if'`oldvar'==	262
replace `newvar'= 	1	 if `if'`oldvar'==	263
replace `newvar'= 	1	 if `if'`oldvar'==	264
replace `newvar'= 	1	 if `if'`oldvar'==	265
replace `newvar'= 	1	 if `if'`oldvar'==	266
replace `newvar'= 	1	 if `if'`oldvar'==	267
replace `newvar'= 	1	 if `if'`oldvar'==	268
replace `newvar'= 	1	 if `if'`oldvar'==	271
replace `newvar'= 	1	 if `if'`oldvar'==	272
replace `newvar'= 	1	 if `if'`oldvar'==	273
replace `newvar'= 	1	 if `if'`oldvar'==	274
replace `newvar'= 	1	 if `if'`oldvar'==	275
replace `newvar'= 	1	 if `if'`oldvar'==	281
replace `newvar'= 	1	 if `if'`oldvar'==	282
replace `newvar'= 	1	 if `if'`oldvar'==	283
replace `newvar'= 	1	 if `if'`oldvar'==	284
replace `newvar'= 	1	 if `if'`oldvar'==	285
replace `newvar'= 	1	 if `if'`oldvar'==	286
replace `newvar'= 	1	 if `if'`oldvar'==	287
replace `newvar'= 	1	 if `if'`oldvar'==	291
replace `newvar'= 	1	 if `if'`oldvar'==	292
replace `newvar'= 	1	 if `if'`oldvar'==	293
replace `newvar'= 	1	 if `if'`oldvar'==	294
replace `newvar'= 	1	 if `if'`oldvar'==	295
replace `newvar'= 	1	 if `if'`oldvar'==	296
replace `newvar'= 	1	 if `if'`oldvar'==	297
replace `newvar'= 	1	 if `if'`oldvar'==	300
replace `newvar'= 	1	 if `if'`oldvar'==	311
replace `newvar'= 	1	 if `if'`oldvar'==	312
replace `newvar'= 	1	 if `if'`oldvar'==	313
replace `newvar'= 	1	 if `if'`oldvar'==	314
replace `newvar'= 	1	 if `if'`oldvar'==	315
replace `newvar'= 	1	 if `if'`oldvar'==	316
replace `newvar'= 	1	 if `if'`oldvar'==	321
replace `newvar'= 	1	 if `if'`oldvar'==	322
replace `newvar'= 	1	 if `if'`oldvar'==	323
replace `newvar'= 	1	 if `if'`oldvar'==	331
replace `newvar'= 	1	 if `if'`oldvar'==	332
replace `newvar'= 	1	 if `if'`oldvar'==	333
replace `newvar'= 	1	 if `if'`oldvar'==	334
replace `newvar'= 	1	 if `if'`oldvar'==	335
replace `newvar'= 	1	 if `if'`oldvar'==	341
replace `newvar'= 	1	 if `if'`oldvar'==	342
replace `newvar'= 	1	 if `if'`oldvar'==	343
replace `newvar'= 	1	 if `if'`oldvar'==	351
replace `newvar'= 	1	 if `if'`oldvar'==	352
replace `newvar'= 	1	 if `if'`oldvar'==	353
replace `newvar'= 	1	 if `if'`oldvar'==	354
replace `newvar'= 	1	 if `if'`oldvar'==	355
replace `newvar'= 	1	 if `if'`oldvar'==	361
replace `newvar'= 	1	 if `if'`oldvar'==	362
replace `newvar'= 	1	 if `if'`oldvar'==	363
replace `newvar'= 	1	 if `if'`oldvar'==	364
replace `newvar'= 	1	 if `if'`oldvar'==	365
replace `newvar'= 	1	 if `if'`oldvar'==	366
replace `newvar'= 	0	 if `if'`oldvar'==	371
replace `newvar'= 	0	 if `if'`oldvar'==	372
replace `newvar'= 	0	 if `if'`oldvar'==	401
replace `newvar'= 	0	 if `if'`oldvar'==	402
replace `newvar'= 	0	 if `if'`oldvar'==	403
replace `newvar'= 	0	 if `if'`oldvar'==	410
replace `newvar'= 	0	 if `if'`oldvar'==	451
replace `newvar'= 	0	 if `if'`oldvar'==	452
replace `newvar'= 	0	 if `if'`oldvar'==	453
replace `newvar'= 	0	 if `if'`oldvar'==	454
replace `newvar'= 	0	 if `if'`oldvar'==	455
replace `newvar'= 	0	 if `if'`oldvar'==	501
replace `newvar'= 	0	 if `if'`oldvar'==	502
replace `newvar'= 	0	 if `if'`oldvar'==	503
replace `newvar'= 	0	 if `if'`oldvar'==	504
replace `newvar'= 	0	 if `if'`oldvar'==	505
replace `newvar'= 	0	 if `if'`oldvar'==	511
replace `newvar'= 	0	 if `if'`oldvar'==	512
replace `newvar'= 	0	 if `if'`oldvar'==	513
replace `newvar'= 	0	 if `if'`oldvar'==	514
replace `newvar'= 	0	 if `if'`oldvar'==	515
replace `newvar'= 	0	 if `if'`oldvar'==	516
replace `newvar'= 	0	 if `if'`oldvar'==	517
replace `newvar'= 	0	 if `if'`oldvar'==	521
replace `newvar'= 	0	 if `if'`oldvar'==	522
replace `newvar'= 	0	 if `if'`oldvar'==	523
replace `newvar'= 	0	 if `if'`oldvar'==	524
replace `newvar'= 	0	 if `if'`oldvar'==	525
replace `newvar'= 	0	 if `if'`oldvar'==	526
replace `newvar'= 	0	 if `if'`oldvar'==	527
replace `newvar'= 	0	 if `if'`oldvar'==	551
replace `newvar'= 	0	 if `if'`oldvar'==	552
replace `newvar'= 	0	 if `if'`oldvar'==	553
replace `newvar'= 	0	 if `if'`oldvar'==	554
replace `newvar'= 	0	 if `if'`oldvar'==	555
replace `newvar'= 	0	 if `if'`oldvar'==	601
replace `newvar'= 	0	 if `if'`oldvar'==	602
replace `newvar'= 	0	 if `if'`oldvar'==	603
replace `newvar'= 	0	 if `if'`oldvar'==	611
replace `newvar'= 	0	 if `if'`oldvar'==	612
replace `newvar'= 	0	 if `if'`oldvar'==	621
replace `newvar'= 	0	 if `if'`oldvar'==	622
replace `newvar'= 	0	 if `if'`oldvar'==	623
replace `newvar'= 	0	 if `if'`oldvar'==	631
replace `newvar'= 	0	 if `if'`oldvar'==	632
replace `newvar'= 	0	 if `if'`oldvar'==	633
replace `newvar'= 	0	 if `if'`oldvar'==	634
replace `newvar'= 	0	 if `if'`oldvar'==	641
replace `newvar'= 	0	 if `if'`oldvar'==	642
replace `newvar'= 	0	 if `if'`oldvar'==	651
replace `newvar'= 	0	 if `if'`oldvar'==	652
replace `newvar'= 	0	 if `if'`oldvar'==	660
replace `newvar'= 	0	 if `if'`oldvar'==	671
replace `newvar'= 	0	 if `if'`oldvar'==	672
replace `newvar'= 	0	 if `if'`oldvar'==	701
replace `newvar'= 	0	 if `if'`oldvar'==	702
replace `newvar'= 	0	 if `if'`oldvar'==	703
replace `newvar'= 	0	 if `if'`oldvar'==	711
replace `newvar'= 	0	 if `if'`oldvar'==	712
replace `newvar'= 	0	 if `if'`oldvar'==	713
replace `newvar'= 	0	 if `if'`oldvar'==	714
replace `newvar'= 	0	 if `if'`oldvar'==	721
replace `newvar'= 	0	 if `if'`oldvar'==	722
replace `newvar'= 	0	 if `if'`oldvar'==	723
replace `newvar'= 	0	 if `if'`oldvar'==	724
replace `newvar'= 	0	 if `if'`oldvar'==	725
replace `newvar'= 	0	 if `if'`oldvar'==	726
replace `newvar'= 	0	 if `if'`oldvar'==	731
replace `newvar'= 	0	 if `if'`oldvar'==	732
replace `newvar'= 	0	 if `if'`oldvar'==	741
replace `newvar'= 	0	 if `if'`oldvar'==	742
replace `newvar'= 	0	 if `if'`oldvar'==	743
replace `newvar'= 	0	 if `if'`oldvar'==	744
replace `newvar'= 	0	 if `if'`oldvar'==	745
replace `newvar'= 	0	 if `if'`oldvar'==	746
replace `newvar'= 	0	 if `if'`oldvar'==	747
replace `newvar'= 	0	 if `if'`oldvar'==	748
replace `newvar'= 	0	 if `if'`oldvar'==	751
replace `newvar'= 	0	 if `if'`oldvar'==	752
replace `newvar'= 	0	 if `if'`oldvar'==	753
replace `newvar'= 	0	 if `if'`oldvar'==	801
replace `newvar'= 	0	 if `if'`oldvar'==	802
replace `newvar'= 	0	 if `if'`oldvar'==	803
replace `newvar'= 	0	 if `if'`oldvar'==	804
replace `newvar'= 	0	 if `if'`oldvar'==	851
replace `newvar'= 	0	 if `if'`oldvar'==	852
replace `newvar'= 	0	 if `if'`oldvar'==	853
replace `newvar'= 	0	 if `if'`oldvar'==	900
replace `newvar'= 	0	 if `if'`oldvar'==	911
replace `newvar'= 	0	 if `if'`oldvar'==	912
replace `newvar'= 	0	 if `if'`oldvar'==	913
replace `newvar'= 	0	 if `if'`oldvar'==	921
replace `newvar'= 	0	 if `if'`oldvar'==	922
replace `newvar'= 	0	 if `if'`oldvar'==	923
replace `newvar'= 	0	 if `if'`oldvar'==	924
replace `newvar'= 	0	 if `if'`oldvar'==	925
replace `newvar'= 	0	 if `if'`oldvar'==	926
replace `newvar'= 	0	 if `if'`oldvar'==	927
replace `newvar'= 	0	 if `if'`oldvar'==	930
replace `newvar'= 	0	 if `if'`oldvar'==	950
replace `newvar'= 	0	 if `if'`oldvar'==	990


}

end

exit
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ado/grouping2.ado
*Based on grouping-ado of Andrews, Schank, and Upward (2006).

cap program drop grouping2
program grouping2
	version 8.2
	syntax newvarname(max=1), Ivar(varname) Jvar(varname) lowbound(real)

	tempvar gmax jmin 

	di in green _newline "New variable `varlist' contains grouping indicator" _newline
	qui gen `varlist' = 1 if `jvar'==1

	local stop1 = 0
	while `stop1' == 0 {

	      local stop2 = 0
	      while `stop2' == 0 {
	      
			quietly {
				egen `gmax' = max(`varlist'), by(`ivar')
				replace `varlist' = `gmax'          
				drop `gmax'
				egen `gmax' = max(`varlist'), by(`jvar') 
				count if `varlist'!=`gmax'          
				local stop2 = r(N)==0	
				replace `varlist' = `gmax'          
				drop `gmax'
				}            
			}

	
	       quietly {
		       egen `jmin' = min(`jvar') if `varlist'==.        
		       count if `jmin'<.                   
		       local stop1 = r(N)==0			
		       egen `gmax' = max(`varlist')                
		       count if `jmin'==.
		       local alloc = r(N)
			   count if `ivar'!=.
			   local size = r(N)
			   local frac = `alloc'/`size'*100
			   noi di "Group " `gmax' ": `alloc' person-years allocated to groups (`frac')" 
			   replace `varlist' = `gmax'+1 if `jvar'==`jmin'
		       drop `gmax' `jmin' 
			   if "`frac'">="`lowbound'" {
					local stop1 = 1
				}
		       }
	       }


end
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ado/x_ols.ado
**************************************************************************
* This script computes the Oaxaca estimator of Kline (2011) and reports
* standard errors according to the formulas in Kline (2014).
* Although not used in the paper, it also allows for computation of 
* Conley's (1999) spatial HAC based standard errors.
* Syntax is of the form:
* x_ols y x, bo(D) [cluster(id) ignore]
* Using the ', ignore' switch ignores the sampling variability in the \hat mu1_x
* Warning: do not use this routine with weights (i have not tested it).
**************************************************************************


clear mata
version 10

*******************************************************
*******************************************************
mata:
real matrix distance(string scalar latvar, string scalar longvar, string scalar s, scalar coord) 
 { 
   
   real colvector latitude
   real colvector longitude
   real colvector dlat
   real colvector dlong
   real colvector R
   real colvector V
   real colvector lati
   real colvector latj
   real colvector a
   real colvector d
   real colvector min
   real colvector c
   real colvector D
   
   latitude =st_data(., latvar,s)*pi()/180
   
      
   R=3963 - 13*sin(latitude[1])
   V = J(rows(latitude),rows(latitude),1)
     
   if (coord==1){
		dlat =  latitude:*V-latitude':*V
		a = sin(dlat:/2):^2 
   }
  
   if (coord==2){
		lati = latitude:*V
		latj = latitude':*V
		longitude=st_data(.,longvar,s)*pi()/180
		dlong = longitude:*V-longitude':*V
		a= cos(lati):*cos(latj):*sin(dlong:/2):^2
   }
  
   R=3963 - 13*sin(latitude[1])
   
   d     = sqrt(a)
   min   = (d:<=1):*d + (d:>1)
   c     = 2*asin(min)
   D     = R*c
   
   return(D)
}
end

*******************************************************
*******************************************************

mata:
real matrix window(matrix dis1, matrix dis2, scalar cut1, scalar cut2) 
{
   real colvector window1 
   real colvector window2 
   real colvector window
  
   V = J(rows(dis1),rows(dis1),1)
  
   window1 = V
   window1=window1:*(V-dis1/cut1)
   window1=window1:*(dis1:<cut1)  

   window2=window1:*(V-dis2/cut2)
   window2=window2:*(dis2:<cut2)
   window=window2
   return(window)
}
end

*****************************
*****************************
mata:
real matrix cov(matrix X, matrix W, vector epsilon, vector weight)
{
   	real colvector N 
   	real colvector xreg
   	real colvector XUUk 
   	real colvector XUUX1
   	real colvector XUUX
   	real colvector k
   	real colvector XUUK
   	real colvector x1
	real colvector x2
	real colvector invXX
	real colvector cov
	N = rows(epsilon)
	xreg = rows(X')
	XUUK = J(N,xreg,0)
	XUUX=J(xreg,xreg,0)

	for (k=1; k<=xreg; k++){
		x1 = epsilon*(X[.,k])'
		x2 = (epsilon:*W)'
		XUUk = x1:*x2
		XUUX1 = cross(XUUk,weight,X)/N
		XUUX[k,.] = colsum(XUUX1:*weight)
	}

invXX = invsym(cross(X,weight,X)/N)
cov = invXX*XUUX*invXX'/(N-xreg)
return(cov)
}
end


*************************************************************************************************
*************************************************************************************************

*! matnames 1.01 11july2009 took out eval =
*! matnames 1.0 16apr2009
*! Program to put row and column names in r()
*! posted to Statalist by Austin Nichols 16 April 2009
cap program drop matnames
prog matnames, rclass
 version 9.2
 syntax anything [, *]
 cap conf matrix `anything'
 if _rc {
  di as err "matrix `anything' not found"
  error 198
  }
 forv i=1/`=rowsof(`anything')' {
  mata: getRNames("`anything'",`i')
  loc r `"`r' `"`r1':`r2'"'"'
  }
 forv i=1/`=colsof(`anything')' {
  mata: getCNames("`anything'",`i')
  loc c `"`c' `"`r1':`r2'"'"'
  }
 return local r `"`r'"'
 return local c `"`c'"'
end
version 9.2
mata:
 void getRNames(string scalar b, real scalar i)
 {
   r=st_matrixrowstripe(b)
   st_local("r1", r[i,1])
   st_local("r2", r[i,2])
 }
 void getCNames(string scalar b, real scalar i)
 {
   c=st_matrixcolstripe(b)
   st_local("r1", c[i,1])
   st_local("r2", c[i,2])
 }
end

*****************************
*****************************
capture program drop x_ols_JP
program x_ols_JP, eclass
version  10.0

syntax varlist(min=1) [if] [aweight pweight fweight], lat(varname) long(varname) cut1(real) cut2(real) [NOCONStant]
 
local i = 0
tempvar _sample
qui gen `_sample' = 1 `if'
qui replace `_sample'= 0 if `_sample'==. 

** noconstant option 
if ("`noconstant'"!="") {
	local noconstant noconstant
}

*weights

if "`weight'"==""{
	tempvar _ones
	gen `_ones'=1
	local weight="aweight"
	local exp = "= `_ones'"
}

local weightvar = substr("`exp'",3,.)

* Save coeff estimates - assume always there's a constant

qui regress `varlist' `if' [`weight' `exp'], `noconstant'
matrix b = e(b)

* Take the missing values out of the sample
replace `_sample'=0 if e(sample)==0

qui count if `_sample'==1
local N = r(N)

* weights - normalize so as they always sum 1.
tempvar _weight
qui gen `_weight' = 1/`N'

if "`weight'"!="" {
qui sum `weightvar' if `_sample'==1
qui replace `_weight'= `weightvar'/r(sum)
}

tempvar epsilon
predict `epsilon', residuals

* Start regressors as constant

foreach v of local varlist {
	if `i' == 0{
		tempvar Y 
		local Y	= "`v'"
		local X =""
	}	 	 
	else if `i'==1{
		mata: X = st_data(.,"`v'","`_sample'")
		local X_`i'="`v'"
		local X = "`X' `v'"
	}
	else{
		mata: Xk = st_data(.,"`v'","`_sample'")
		mata: X = (X,Xk)
		local X_`i'="`v'"
		local X = "`X' `v'"
	}
	local i = `i'+1
}


if ("`noconstant'"=="") {
	mata: C = J(`N',1,1)
	mata: X = (X,C)
}

mata: epsilon = st_data(.,"`epsilon'","`_sample'")
mata: weight = st_data(.,"`_weight'","`_sample'")
*distance in each coordinate:
mata: D1 = distance("`lat'","`long'","`_sample'",1)
mata: D2 = distance("`lat'","`long'","`_sample'",2)
mata: W = window(D1,D2,`cut1',`cut2')
mata: Vs = cov(X,W,epsilon,weight)
mata: st_matrix("e(Vs)",Vs)
mat Vs=e(Vs)
matnames b
matrix rownames Vs = `r(c)'
matrix colnames Vs = `r(c)'
ereturn repost V=Vs
reg

end


*************************************************************************************************
** Based on Matias Busso's BO routine 
*************************************************************************************************
cap program drop bo_x
program define bo_x, eclass
syntax varlist(ts) [if/] [aweight pweight fweight], Treatment(varname) [ignore lat(varname)] [long(varname)] [cut1(real 1)] [cut2(real 1)] [cluster(varname)]

 ***-control of varlist
   tokenize `varlist'
   local Y = "`1'"
   macro shift
   local X "`*'"
 ***-control of option if
   if "`if'"=="" local if = ""
   if "`if'"!="" local andif = "& `if'"
   if "`if'"!="" local if = "if `if'"
 ***-control of treatment
   local T = "`treatment'"

 ***-Interact Xs
  cap drop _C_*
    foreach x in `X'{
      qui gen _C_`x' = `x'*(1-`T') `if'
   }
 
  
  gen _C_=1-`T'


  tempvar xb ystar
  if "`ignore'"==""{
  qui reg `Y' `X' if `T'==0 [`weight' `exp']
  qui predict `xb'
  gen `ystar'=`Y'
  replace `ystar'=`Y'-`xb' if `T'==1
  }
  else{
  gen `ystar'=`Y'
  }
  
  if "`cluster'"==""{
  qui x_ols_JP `ystar' _C_* `T' `if' [`weight' `exp'], lat(`lat') long(`long') cut1(`cut1') cut2(`cut2') nocons 
  }
  else{  
  qui reg `ystar' _C_* `T' [`weight' `exp'], cluster(`cluster') nocons
  }

  local v1=_se[`T']^2
  mata: v1=`v1'

  mat b=e(b)
  mat V=e(V)
  mat list b
  mat list V

  order `X'
  local K: word count `X'

  mata: x=st_data(.,1..`K',"`T'")
  mata: D=J(rows(x),1,1)
  mata: X=(x, D)

  mata: b=st_matrix("b")
  mata: b0=b[1..`K'+1] 
  
  qui sum `Y' if `T'==1
  scalar mu1=r(mean)
  mata: mu1=st_numscalar("mu1")
    
  mata: mu0=mean(X)*b0'
  mata: delt=mu1-mu0

  mata: V=st_matrix("V")
  mata: V0=V[1..`K'+1,1..`K'+1]
  mata: v0=mean(X)*V0*mean(X)'
  mata: C=mean(X)*V[`K'+2,1..`K'+1]'
  mata: se=sqrt(v1+v0-2*C)
  
  mata: st_numscalar("delt",delt)
  mata: st_numscalar("serr",se)

  qui reg `Y' `T' if e(sample), nocons
  mat bnew=delt
  mat Vnew=serr^2
  ereturn repost b=bnew V=Vnew
  reg

end

 
*****************************
*****************************
capture program drop x_ols
program x_ols, eclass
version  10.0

syntax varlist(min=1) [if] [aweight pweight fweight] [,ignore lat(varname) long(varname) cut1(real 999999999999) cut2(real 999999999999) bo(varname) cluster(varname)]

	
if "`bo'"==""{
	if "`cluster'"==""{
		if ("`lat'"==""){ 
		di as err "lat option needed if not using bo"
		exit 198
		}
		
		if ("`long'"==""){ 
		di as err "long option needed if not using bo"
		exit 198
		}

		if ("`cut1'"=="999999999999"){ 
		di as err "cut1 option needed if not using bo"
		exit 198
		}
	
		if ("`cut2'"=="999999999999"){ 
		di as err "cut2 option needed if not using bo"
		exit 198
		}
		x_ols_JP `varlist' `if' [`weight' `exp'], lat(`lat') long(`long') cut1(`cut1') cut2(`cut2')	
	
	}
	else {
		di as err "cluster option is not valid"
		exit 198
		}
	
}

else{
	if "`cluster'"==""{
		if ("`lat'"==""){ 
		di as err "lat option needed if not using cluster"
		exit 198
		}
		
		if ("`long'"==""){ 
		di as err "long option needed if not using cluster"
		exit 198
		}

		if ("`cut1'"=="999999999999"){ 
		di as err "cut1 option needed if not using cluster"
		exit 198
		}
	
		if ("`cut2'"=="999999999999"){ 
		di as err "cut2 option needed if not using cluster"
		exit 198
		}	
	
		bo_x `varlist' `if' [`weight' `exp'], `ignore' treatment(`bo') lat(`lat') long(`long') cut1(`cut1') cut2(`cut2')
	}
	
	else{
		if ("`lat'"!=""){ 
		di as err "lat option not allowed if using cluster"
		exit 198
		}
		
		if ("`long'"!=""){ 
		di as err "long option not allowed if using cluster"
		exit 198
		}

		if ("`cut1'"!="999999999999"){ 
		di as err "cut1 option not allowed if using cluster"
		exit 198
		}
	
		if ("`cut2'"!="999999999999"){ 
		di as err "cut2 option not allowed if using cluster"
		exit 198
		}
		bo_x `varlist' `if' [`weight' `exp'], `ignore' treatment(`bo') cluster(`cluster')
	}
}

end
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