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Figures 1 and 2

		Event Analysis for BINDING=1 and CLY<-0.02 and CTBY>0.021 at date "t", which is 1sd for cly and 1sd for ctby to match Calvo's Systemic SS w output drops (collapsed and mild)

		MODEL																																																										Median+														Median-

		Means		t-2		t-1		t		t+1		t+2										Medians		t-2		t-1		t		t+1		t+2														Std devs		t-2		t-1		t		t+1		t+2				1 Std devs		t-2		t-1		t		t+1		t+2				1 Std devs		t-2		t-1		t		t+1		t+2

		y		0.009433		0.0147		-0.029859		-0.010476		-0.002335										y		0.015841		0.021449		-0.028093		-0.019973		0.004547														y		0.019355		0.017998		0.006782		0.023864		0.022505				y		0.035196		0.039447		-0.021311		0.003891		0.027052				y		-0.003514		0.003451		-0.034875		-0.043837		-0.017958

		c		0.009122		0.013583		-0.036396		-0.010392		-0.001711										c		0.01306		0.017187		-0.036366		-0.020277		0.006033														c		0.01893		0.017008		0.007119		0.025469		0.023823				c		0.03199		0.034195		-0.029247		0.005192		0.029856				c		-0.00587		0.000179		-0.043485		-0.045746		-0.01779

		i		0.04557		0.071896		-0.189939		-0.050943		-0.000698										i		0.05643		0.068516		-0.184967		-0.115098		0.041616														i		0.075756		0.053932		0.041162		0.127552		0.116411				i		0.132186		0.122448		-0.143805		0.012454		0.158027				i		-0.019326		0.014584		-0.226129		-0.24265		-0.074795

		q		0.008702		0.014188		-0.047777		-0.011598		0.00126										q		0.010343		0.013257		-0.046431		-0.02801		0.009362														q		0.019093		0.014013		0.008924		0.031227		0.028814				q		0.029436		0.02727		-0.037507		0.003217		0.038176				q		-0.00875		-0.000756		-0.055355		-0.059237		-0.019452

		q level		1.016716		1.020715		0.957948		0.992654		1.004707										qlevel		1.022534		1.023348		0.955924		0.976042		1.011649														qlevel		0.019773		0.013811		0.010915		0.033047		0.031156				qlevel		1.042307		1.037159		0.966839		1.009089		1.042805				qlevel		1.002761		1.009537		0.945009		0.942995		0.980493

		cay		-0.003064		-0.004438		0.021155		0.003251		-0.000184										cay		-0.000526		-0.000931		0.0194		0.006104		0.000469														cay		0.010525		0.008569		0.005912		0.017053		0.015792				cay		0.009999		0.007638		0.025312		0.023157		0.016261				cay		-0.011051		-0.0095		0.013488		-0.010949		-0.015323

		tby		-0.005387		-0.008231		0.031141		0.006565		-0.000705										tby		-0.004429		-0.005583		0.029816		0.015466		-0.00239														tby		0.013353		0.009293		0.006309		0.022227		0.020607				tby		0.008924		0.00371		0.036125		0.037693		0.018217				tby		-0.017782		-0.014876		0.023507		-0.006761		-0.022997

		wk		0.008531		0.014048		-0.045052		-0.008658		-0.00105										wk		0.013465		0.019529		-0.044365		-0.019745		0.009426														wk		0.024622		0.02325		0.009516		0.028987		0.027881				wk		0.038087		0.042779		-0.034849		0.009242		0.037307				wk		-0.011157		-0.003721		-0.053881		-0.048732		-0.018455

		v		0.007395		0.010035		-0.055003		-0.01301		-0.002156										v		0.008657		0.014897		-0.054288		-0.015512		-0.000944														v		0.0333		0.031272		0.024379		0.040192		0.035626				v		0.041957		0.046169		-0.029909		0.02468		0.034682				v		-0.024643		-0.016375		-0.078667		-0.055704		-0.03657

		l		0.004621		0.007609		-0.024404		-0.00469		-0.000569										l		0.007294		1.06E-02		-0.024031		-0.010695		0.005106														l		0.013337		1.26E-02		0.005155		0.015702		0.015103				l		0.020631		0.023172		-0.018876		0.005007		0.020209				l		-0.006043		-0.002016		-0.029186		-0.026397		-0.009997

		Solow dm		0.006365		0.008527		-0.016692		-0.00443		0.002561										Solow dm		1.12%		1.12%		-1.86%		-1.11%		1.12%

		TFP dm		0.006423		0.008657		-0.013404		-0.003072		0.002793										TFP dm		1.34%		1.34%		-1.34%		-1.34%		1.34%

		dif prod		0.01%		0.01%		0.33%		0.14%		0.02%										dif prod		0.22%		0.22%		0.52%		0.23%		0.23%

		Int rate		-1.73%		-2.18%		2.08%		0.35%		-0.71%										Int rate		-2.18%		-2.18%		2.08%		2.08%		-2.18%

		Price		0.72%		1.00%		1.56%		0.93%		0.51%										Price		3.30%		3.30%		3.30%		3.30%		3.30%

		Note: Non-ss defined as (A) BINDING=0 and CTBYL>0.021, (B) BINDING=1 and CTBYL<0.021 or (c) BINDING=0 and CTBYL<0.021

		DATA																																		Mexican

																						Medians		t-2		t-1		t		t+1		t+2				Sud Stops		t-2		t-1		t		t+1		t+2

																						y		3.50%		2.74%		-3.87%		-1.82%		-2.18%				y		0.0569893317		0.0464682039		-0.0323822156		-0.0178491203		0.0036738631

																						c		4.69%		4.53%		-3.59%		-1.65%		-2.33%				c		0.0731879678		0.0570031255		-0.0445606653		-0.0411396064		-0.0165419532

																						i		14.42%		11.96%		-19.12%		-11.32%		-5.09%				i		0.2447955646		0.1336294003		-0.2573561817		-0.131052956		0.0141518284

																						q2 1/		1.023		0.967		0.884		0.923		0.978				cay		-0.0318255574		-0.0251460047		0.0411237758		0.0300854156		0.0131823863

																						cay		-2.38%		-2.73%		1.74%		1.99%		0.64%				tby		-0.0367651059		-0.0056195551		0.0526793641		0.0400677719		0.0160330289

																						tby		-2.19%		-2.08%		0.81%		1.14%		0.64%

																						q2 is the ratio of the market value of a firm's equity AND debt to the current replacement cost of assets Author's calculations with data from Worldscope .

																						Median		t-2		t-1		t		t+1		t+2

																						q2		0.8		0.8		0.7		0.7		0.8

				Figure 2 : Sudden Stop Event Windows in Actual Data and Model Simulations																																Figure 1: Macroeconomic Dynamics around Sudden Stop Events in Emerging Economies

				(medians of deviations from HP trends)																																(cross-country medians of deviations from HP trends)

				Note: Events from actual data are as in Figure 1, which uses the definitions from Calvo et al. (2006). Mexican data are for the Sudden Stop of 1995. Sudden Stop events in the model simulations are defined in a manner analogous to Calvo et al, as events in which the collateral constraint binds, output is at least one-standard-deviation below trend, and the trade balance-GDP ratio is at least one-standard-deviation above trend. Tobin's Q is shown in levels.																																Note: The classification of Sudden Stop events in the emerging markets data is taken from Calvo et al. (2006). They define systemic sudden stop events as episodes with mild and large output collapses that coincide with large spikes in the EMBI spread and large reversals in capital flows. Tobin' Q is the ratio of market value of equity and debt outstanding over book value of equiy, and it is shown in levels instead of deviation from HP trend
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		Event Analysis for BINDING=1 and CLY<-1sd and CTBY>1sd at date "t", to match Calvo's Systemic SS w output drops (collapsed and mild)

		Baseline		cly		cbty

		1sd of		0.02		0.021

		Means		t-2		t-1		t		t+1		t+2				Medians		t-2		t-1		t		t+1		t+2

		y		0.009433		0.0147		-0.029859		-0.010476		-0.002335				y		0.015841		0.021449		-0.028093		-0.019973		0.004547

		c		0.009122		0.013583		-0.036396		-0.010392		-0.001711				c		0.01306		0.017187		-0.036366		-0.020277		0.006033

		i		0.04557		0.071896		-0.189939		-0.050943		-0.000698				i		0.05643		0.068516		-0.184967		-0.115098		0.041616

		q		0.008702		0.014188		-0.047777		-0.011598		0.00126				q		0.010343		0.013257		-0.046431		-0.02801		0.009362

		q level		1.016716		1.020715		0.957948		0.992654		1.004707				qlevel		1.022534		1.023348		0.955924		0.976042		1.011649

		cay		-0.003064		-0.004438		0.021155		0.003251		-0.000184				cay		-0.000526		-0.000931		0.0194		0.006104		0.000469

		tby		-0.005387		-0.008231		0.031141		0.006565		-0.000705				tby		-0.004429		-0.005583		0.029816		0.015466		-0.00239

		wk		0.008531		0.014048		-0.045052		-0.008658		-0.00105				wk		0.013465		0.019529		-0.044365		-0.019745		0.009426

		v		0.007395		0.010035		-0.055003		-0.01301		-0.002156				v		0.008657		0.014897		-0.054288		-0.015512		-0.000944

		l		0.004621		0.007609		-0.024404		-0.00469		-0.000569				l		0.007294		0.010578		-0.024031		-0.010695		0.005106

		Solow dm		0.006365		0.008527		-0.016692		-0.00443		0.002561				Solow dm		0.011167		0.011174		-0.018608		-0.011076		0.011154

		TFP dm		0.006423		0.008657		-0.013404		-0.003072		0.002793				TFP dm		0.013404		0.013404		-0.013404		-0.013404		0.013404

		dif prod		0.000058		0.00013		0.003288		0.001358		0.000232				dif prod		0.002237		0.00223		0.005204		0.002328		0.00225

		No working capital		cly		cbty

		1sd of		0.01855		0.02085

		Means		t-2		t-1		t		t+1		t+2				Medians		t-2		t-1		t		t+1		t+2

		y		0.00249		-0.005597		-0.027125		-0.007814		0.003127				y		0.006843		-0.013462		-0.025347		-0.000711		0.006391

		c		0.002344		-0.007598		-0.030773		-0.006869		0.006825				c		0.007584		-0.017972		-0.029663		-0.001057		0.010298

		i		0.006538		-0.0553		-0.174809		-0.012191		0.06645				i		0.058702		-0.127789		-0.167001		0.057894		0.093772

		q		-0.000477		-0.014591		-0.041513		0.0006		0.019196				q		0.011402		-0.032962		-0.038879		0.020394		0.027302

		q level		1.001287		0.986936		0.960188		1.00267		1.021861				qlevel		1.010358		0.966799		0.965837		1.021783		1.033335

		cay		-0.000785		0.0065		0.019631		-0.000155		-0.010484				cay		-0.004135		0.016221		0.018604		-0.009316		-0.012851

		tby		-0.000365		0.009721		0.02734		-0.000306		-0.013861				tby		-0.006342		0.023024		0.025894		-0.013865		-0.017625

		wk		na		na		na		na		na				wk		na		na		na		na		na

		v		0.002154		-0.009674		-0.032027		-0.008349		0.003196				v		0.003512		-0.009814		-0.030018		-0.00677		0.005111

		l		0.001349		-0.003032		-0.014693		-0.004233		0.001694				l		0.003707		-0.007292		-0.01373		-0.000385		0.003462

		Solow dm		0.001145		-0.003887		-0.015627		0.002401		0.009954				Solow dm		0.011169		-0.011072		-0.01858		0.011169		0.011169

		TFP dm		0.001355		-0.002862		-0.013404		0.002259		0.008886				TFP dm		0.013404		-0.013404		-0.013404		0.013404		0.013404

		difprod		0.00021		0.001025		0.002223		0.000142		0.001068				difprod		0.002235		0.002332		0.005176		0.002235		0.002235

		Hi int goods		cly		cbty

		1sd of		0.024		0.0206

		Means		t-2		t-1		t		t+1		t+2				Medians		t-2		t-1		t		t+1		t+2

		y		0.011241		0.013238		-0.035953		-0.012424		-0.00184				y		0.016105		0.020356		-0.033969		-0.02241		0.002515																																						Figure 3: Solow Residuals and "True" TFP in Sudden Stop Events

		c		0.011764		0.012251		-0.040703		-0.010881		-0.002179				c		0.015926		0.017374		-0.039834		-0.023235		0.004835																																						(means of deviations from long-run averages)

		i		0.058088		0.066137		-0.196864		-0.049448		0.001617				i		0.076065		0.073258		-0.190061		-0.110216		0.034442

		q														q

		q level		1.017664		1.016968		0.955063		0.991962		1.004157				qlevel		1.022548		1.022139		0.953961		0.976131		1.011781

		cay		-0.004993		-0.003833		0.020095		0.001525		-2.75E-05				cay		-0.002038		-0.001178		0.019099		0.001314		0.000584

		tby		-0.007891		-0.007475		0.02951		0.004719		-0.000194				tby		-0.006175		-0.005824		0.028739		0.011233		-0.001975

		wk		0.012761		0.012715		-0.053274		-0.010777		-0.000839				wk		0.017464		0.017735		-0.05027		-0.023095		0.002789

		v		0.009555		0.006537		-0.063992		-0.014681		-0.001729				v		0.012722		0.013123		-0.062305		-0.0241		0.00273

		l		0.006912		0.006887		-0.028858		-0.005838		-0.000455				l		0.00946		0.009607		-0.027231		-0.01251		0.001511

		Solow dm		0.004043		0.004601		-0.022301		-0.0077		0.001132				Solow dm		0.008296		0.008277		-0.025237		-0.008242		0.008253

		TFP dm		0.006349		0.00729		-0.013404		-0.003527		0.002587				TFP dm		0.013404		0.013404		-0.013404		-0.013404		0.013404

		difprod		0.002306		0.002689		0.008897		0.004173		0.001455				difprod		0.005108		0.005127		0.011833		0.005162		0.005151

		Low els L		cly		cbty

		1sd of		0.016		0.018

		Means		t-2		t-1		t		t+1		t+2				Medians		t-2		t-1		t		t+1		t+2

		y		0.008113		0.009906		-0.024158		-0.008783		-0.001646				y		0.013563		0.016417		-0.022858		-0.016723		0.003353

		c		0.0077738511		0.0095329365		-0.029379348		-0.0058182755		-0.0004680255				c		0.011653		0.014063		-0.028609		-0.015381		0.002257

		i		0.038842		0.048449		-0.146566		-0.039541		0.003558				i		0.056096		0.061927		-0.142131		-0.078277		0.024421

		q														q

		q level		1.011491		1.011728		0.964759		0.991727		1.002076				qlevel		1.012399		1.012399		0.963463		0.986702		1.012125

		cay		-0.00249		-0.002635		0.015033		-0.000746		-0.001785				cay		-0.000376		-0.00067		0.013802		-0.000647		-0.000819

		tby		-0.004756		-0.005925		0.024191		0.002725		-0.001799				tby		-0.004559		-0.005837		0.022522		0.006705		-0.002989

		wk		0.009636		0.008661		-0.042994		-0.006919		0.000672				wk		0.014655		0.01508		-0.041394		-0.016109		0.003088

		v		0.00749		0.005502		-0.049991		-0.009447		0.00157				v		0.008268		0.006972		-0.051509		-0.013449		0.003659

		l		0.003212		0.002887		-0.014331		-0.002306		0.000224				l		0.004885		0.005027		-0.013798		-0.00537		0.001029

		Solow dm		0.007494		0.008148		-0.01604		-0.004256		0.002275				Solow dm		0.01119		0.011166		-0.018652		-0.011113		0.011139

		TFP dm		0.007212		0.007891		-0.013404		-0.003436		0.002001				TFP dm		0.013404		0.013404		-0.013404		-0.013404		0.013404

		difprod		0.000282		0.000257		0.002636		0.00082		0.000274				difprod		0.002214		0.002238		0.005248		0.002291		0.002265

																														Figure 4: Sensitivity Analysis of Sudden Stop Events

																														(medians of deviations from HP trends)
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		t-2								0.1442482471

		t-1								0.1195856407

		t								-0.1912127733

		t+1								-0.1132399216

		t+2								-0.0508544445



baseline

no w. cap.

eta=0.2

omega=0.3

data

Investment



		t-2								1.022534

		t-1								0.966996379

		t								0.8839987027

		t+1								0.9228060076

		t+2								0.977977491



baseline

no w. cap.

eta=0.2

omega=3

data

Tobin Q



		t-2								-0.0218740945

		t-1								-0.0208107571

		t								0.008126021

		t+1								0.0113944347

		t+2								0.0064311863



baseline

no w. cap.

eta=0.2

omega=3

data

Net exports-GDP ratio



		t-2

		t-1

		t

		t+1

		t+2



Solow residual

True TFP

Baseline



		t-2

		t-1

		t

		t+1

		t+2



baseline

no w. cap.

eta=0.2

omega=3

Labor



		t-2

		t-1

		t

		t+1

		t+2



baseline

no w. cap.

eta=0.2

omega=3

Intermediate goods



		t-2

		t-1

		t

		t+1

		t+2



baseline

eta=0.2

omega=3

Working capital



		t-2

		t-1

		t

		t+1

		t+2



Solow residual

True TFP

No working capital



		t-2

		t-1

		t

		t+1

		t+2



Solow residual

True TFP

=0.2



		t-2

		t-1

		t

		t+1

		t+2



Solow residual

True TFP

=3





AERresub.for
C****************************************************************
C	PROGRAM FOR SOLVING REVISED TOBINQ MODEL WITH COLLATERAL CONSTRAINT
C	THAT SOLVES VIA ORDINARY VALUE FUNCTION ITERATION WITH
C     DECISIONS ON GRID POINTS. BOTH DEBT AND WORKING CAPITAL FACE
C     A SINGLE CONSTRAINT LINKED TO MARKET VALUE OF CAPITAL. 
C
C     C. Enrique G. Mendoza, 2008.
C*****************************************************************
	PROGRAM GRIDS
	
C
      IMPLICIT DOUBLE PRECISION (A-E,G,K-L,P-Z)
      IMPLICIT INTEGER (H,N,F,M,I)
C
      INTEGER NK,NAA,NB,NSS,ZET,TEMP,FULL,ALL,SKIP,SPCORR 
      PARAMETER  (NK=60) !50)
	PARAMETER  (NB=80) !72)
      PARAMETER  (NIT=1)
      PARAMETER (NIP=2) !no. of prod shocks 
      PARAMETER (NIR=2) !no. of interest rate 
	PARAMETER (NIPP=2) !no. of price shocks
	PARAMETER (NREAL=NIP*NIR) !no. of price shocks
      PARAMETER (NSS=NIT*NIP*NIR*NIPP)  !WARNING UPDATE FORMAT STATEMENTS FOR DEC RULES AND PROB DISTR WHEN NSS CHANGES!
	PARAMETER (NVAR=3) !3 !(NIT-1)+(NIP-1)+(NIR-1)+(NIPP-1)) !How many of the shocks are random
C
      DOUBLE PRECISION WEL,CN,YN,CBAR,LBAR,SAVSS,DIV,TEST,INVBAR,CTYBAR,
     X INVYBAR,BBAR,SWITCH,HZERO 
	DOUBLE PRECISION ABAR,KG,BG,KY,BY,QBAR,BSS(NK),KBAR
      DOUBLE PRECISION K(NK),B(NB)
      DOUBLE PRECISION GUESSQ(NK,NB,NSS) 
      DOUBLE PRECISION E(NIP),TAX(NIT),R(NIR),PR(NIPP)
      DOUBLE PRECISION SE(NSS),STAX(NSS),SP(NSS)
      DOUBLE PRECISION P(NSS,NSS),EXPV,DD(NSS,NSS),PL(NSS),SR(NSS),QB(NSS),PRATE(NIR,NIR),PPRICE(NIPP,NIPP),PTFP(NIP,NIP)
      DOUBLE PRECISION ARGLAB,MINLAB,TOLB,TOLKT
	DOUBLE PRECISION TOLH,TOLHP 
	DOUBLE PRECISION PRBAR,VCBAR,MUBAR
	DOUBLE PRECISION ETA,BET,KSI,ALPHA
C
	DOUBLE PRECISION PLPRICE(NIPP),PLREAL(NIP*NIR),PIREAL(NIP*NIR,NIP*NIR),PP1(NSS,NSS),PP(NSS,NSS)	     
c
	DOUBLE PRECISION BBP(NB),BCAN(NK,NB,NSS),P1N(NK,NB) 
	DOUBLE PRECISION PKA1(NK,NB,NSS), PKA2(NK,NB,NSS),PRKA(NK,NB),PRKA2(NB,NK),
     X	PKA(NK,NB,NSS), C(NK,NB,NSS),VA(NK,NB,NSS),V(NK,NB,NSS),
     X	Y(NK,NB,NSS),PK(NK),PB(NB),YL(NK,NB,NSS),CA(NK,NB,NSS),
     X    KLL(NK,NB,NSS),YLL(NK,NB,NSS),
     X    INV(NK,NB,NSS),RR(NK,NB,NSS),SAV(NK,NB,NSS),                 
     X	WK(NK,NB,NSS),WKDGO(NK,NB,NSS),                              
     X    VCOPT(NK,NB,NSS),YG(NK,NB,NSS),                                             
     X    LOPT(NK,NB,NSS),SOLWR(NK,NB,NSS),TB(NK,NB,NSS)

	INTEGER KKN(NK,NB,NSS),BBN(NK,NB,NSS)                             
     X,KZT(NK,NB,NSS),KZ2(NK,NB,NSS),BZT(NK,NB,NSS),BZ2(NK,NB,NSS)
	INTEGER ZK1,ZB1,ZK2,ZB2,DB,DK,SSB,SSBB,SSK,SSKK
	DOUBLE PRECISION BM,KM,BSD,KSD,BSDP,KSDP,AA,AAA,AAAA
	DOUBLE PRECISION INVM,YM,YSDP,YSD,RTPM,RTPVAR,CAM,INVC1,INVC2
	DOUBLE PRECISION SRM,SRSD,YSRC,SRC1,SEM,SESD,YSEC,SEC1
	DOUBLE PRECISION INVSD,INVSDP,DIFKP,DIFBP,SAVM,SAVSD,SAVINVC
	DOUBLE PRECISION SAVSDP,SAVC1
	DOUBLE PRECISION VCM,VCSD,VCSDP,MUM,MUSD,MUSDP
	DOUBLE PRECISION YVCC,YMUC,VCC1,MUC1
	DOUBLE PRECISION WKM, WKSD,WKSDP,YWKC,YWKDGOC,WKC1,WKDGOC1
	DOUBLE PRECISION WKDGOM,WKDGOSD,WKDGOSDP
C
      DOUBLE PRECISION KP(NK,NB,NSS),BP(NK,NB,NSS),RULES(NK,NB,NSS)
C
      DOUBLE PRECISION GKGAP,STSTK,GBGAP,STSTB
	DOUBLE PRECISION WEL1,RATE,RATE2
	DOUBLE PRECISION KAPPAB,KAPPANB,MRSM,TEMPVC
      DOUBLE PRECISION TEMPC,TEMPTAX,TEMPET,TEMPR,TEMPP,TEMPMRS,TEMPMU
      DOUBLE PRECISION TEMPA,TEMPB,TEMPL,TEMPQ,TEMPDIV,TEMPY,TEMPQF
      DOUBLE PRECISION AH,OMEGA,RBAR,TAXBAR,EBAR,PSI,TEMPST,TEMPE
      DOUBLE PRECISION THETTA,CORET
      DOUBLE PRECISION AN,YBAR,AC,ACC,TEMPAA,TEMPBB,WAGE,YAA,ACCC       
C
      INTEGER IS,ISS,TOLIT,IPSSAA
      INTEGER CON,CON2,CON3,COORD,CON5,CON6,CON9,CON7,CZ,CZF,CON8,CON15
      INTEGER T,MAXIT,MAXITT,MAXITTT,IPSSK,IPSSB,MAXF
	INTEGER KK(NK,NB,NSS),BB(NK,NB,NSS),BCNB(NK,NB,NSS)
c
	INTEGER LK,LB,HK,HB,KF,BF,SOLBOX(1),CBOX,CON4,SOL1,SOL2,MAXITP
	INTEGER UPOFILE,CONTD
	DOUBLE PRECISION EVF(2),QIN(NSS),QNXT(NSS),QDIF,QAVGERR,DDD,PPP
	DOUBLE PRECISION QDIFZ1,QAVGERZ1,LOWESTB(NK,NSS),LOWESTK(NSS)
	DOUBLE PRECISION MINLOWESTB
	DOUBLE PRECISION UARGLL,UARGLH,UARGHL,UARGHH,TEST4,MAXBDS,MINBDS
	DOUBLE PRECISION C1,C2,C3,C4,C5,C6,A1,A2,A3,SQERV,SQERV2,UARG
	DOUBLE PRECISION TEMPKI,TEMPBI,TEMPKF,TEMPBF,TEST1,TEST2,TEST3
	DOUBLE PRECISION EVLL,EVLH,EVHL,EVHH,CONC,CSOL,BSOL,KSOL,UARGSOL
	DOUBLE PRECISION ISOL,TEMPINV,TEMPINV1,TEMPINVNK
c
      PARAMETER  (NX=2)     
      INTEGER    IPARAM(6), NOUT,CON10,CON11,CON13,CON14,JJJ,J,JJK,JJB
	DOUBLE PRECISION BETA,GAMMA,KAPPA
	DOUBLE PRECISION D1,D2,D3,TEMPYD,E1,E2
	DOUBLE PRECISION TCOEF1,TCOEF2,TCOEF3,TCOEF4,TCOEF5,TCOEF6
	DOUBLE PRECISION TCOEF7,TCOEF8,TCOEF9
	DOUBLE PRECISION TCOEF1R,TCOEF2R,TCOEF3R,TCOEF4R,TCOEF5R,TCOEF6R
	DOUBLE PRECISION TCOEF7R,TCOEF8R,TCOEF9R
	DOUBLE PRECISION OMOLAM(NK,NK,NSS),PH,KAPPAS,KAPPASB,KAPPASNB,AS,TEMPI,TEMPII,
     XTEMPIII,TEMPIV
	INTEGER BINDING,BINDINGWK,TAUC
	DOUBLE PRECISION YMAT(NSS,NVAR)
C
      OPEN(UNIT=6,FILE='AEROUTNB.TXT')       
	OPEN(UNIT=12,FILE='C:\Data\ProjectsVF6\Tobinq\AERresub\actTFPcorRuribe2\nonbinding\AERDATANB.TXT',STATUS='OLD')
C
      OPEN(UNIT=8,FILE='AERDATANB.TXT')
c	OPEN(UNIT=5,FILE='C:\Data\FortranCode\Tauchen\fortran\tfpwithut\general\TAUCHENtfput.TXT',STATUS='OLD')  !TAUCHEN2x2id52x64nb.TXT' 3x3ID
c      OPEN(UNIT=13,FILE='BGRID.TXT',STATUS='OLD') !If using new grid open this line
	OPEN(UNIT=48,FILE='PKNB.TXT')
	OPEN(UNIT=49,FILE='PBNB.TXT')
	OPEN(UNIT=50,FILE='PRKANB.TXT')
	CALL CPU_TIME ( time_begin )
C
C*****************************************************************
C
C             INITIAL VALUES FOR PARAMETERS   
C 
C*****************************************************************
C
	NEWGRID=0 !0 If not using the new grid from input file 
	TAUC=0 !0      !Binary to control to read the tauchen's output     
	SPCORR=1 !1    !Binary to control if simp pers rule uses correlated R and TFP shocks
	MAXIT=2000 !200 !500 !75 20  !max VF iterations with first price guess
	FULL=2 !26 !VF ITERATIONS MAXIMIZING OVER K,B GRIDS OUT OF A TOTAL OF VF ITERATIONS DEFINED IN "ALL" 
	ALL=26 !"ALL-FULL" VF ITERATIONS DO NOT MAXIMIZE, JUST ITERATE USING VF & DEC RULES OF PREVIOUS ITERATION
	switch=0.00000005 !0.0000005 !0.005 !sets value of "VFDIF" at which VF ITERATIONS SWITCH TO MAXIMIZATION AT ALL TIMES
	MAXF=75 !max VF iterations after first equity price
	MAXITP=250 !180 !250 !150 !30 !5 !max iterations on equity price
	CONTD=1 !1 !CONTD=0 applies when loading data to continue price iterations, =1 is applies when starting price iterations
	REGIME=0  !SELECT REGIME SWITCHING (1) OR SIMPLE PERSISTENCE (0) MARKOVIAN CHAINS
	IPH=1 !binary to control if model has working capital 0=no
	IBFIXED=1 !1 !binary to control if debt constraint is a fixed constant or endogenous on qK' (0=fixed constant)
	MAXITT=2000
      MAXITTT=60
	TOLB=0.0 !0.00001 !TOLERANCE FOR TIGHTNESS OF BORROWING CONSTRAINT
	TOLKT=0.05 !TOLERANCE FOR K.T. 
c
C	Mexican Calibration values      
	GAMMA= 2 !1.1  ! CRRA coefficient
C
	PH=0.2579 !0.0001 !fraction of inputs of V and m financed by working capital from firm-level data
	IF(IPH.eq.0) PH=0.0
      RBAR=0.08571 !1.08571-1. !(1.08571)**.25 - 1. !0.065 !(1+0.065)**.25 - 1.  !world real interest rate
	OMEGA=1.8461 !3.0 for baseline !5     ! labor exponent in g(l)
	ETA=0.102229 !1.-ALPHA-BET
	ALPHA=0.5924043 !0.66*(1-ETA) !0.63878076 !exponent of labor in production function 
	BET=1.-ALPHA-ETA !0.3053667 !1.-ALPHA !exponent of mK in production function
	PHI=2.75 !3.0 !3.5 for sd(i)/sd(y) !4.3 last used for Ruribe to match SD(I) !1.25last used for actual TFP & Ru.s.  !Capital adjustment cost coefficient
      AN=6.982 !productivity coefficient
	DELTAS=0.08800443 !Depreciation Rate
      KAPPAB=1.+(-0.20) !(-0.2656484-0.0*0.08316769) !+(-0.2534065-0.75*0.07642265) ! ! !-0.6042346394026 !(-0.28351-2.0*0.091) for no corr R&TFP !-0.63383173418929 ! !in s.d.'s from average of NB case 
	KAPPANB=1.-1000.0 !0.0008 
C      PSI=0.563003861009 !0.4 !(1.-kappa)/kappa  !0.56308 ! !-0.01689
      kappa=KAPPANB
	binding=0 !(0 for nonbinding case) binary to control binding and nonbinding household margin constraint cases
      Z=1.  !binary for controlling if working capital enters in borrowing constraint 1=YES
	IF(IBFIXED.EQ.0) THEN
	KFIXED=1.0 !750.495026012111.0 !664.18957519531250-2.0*3.0 for K(1) !for K(20) 721.18957519531250  ! !1.0 !672.67 !690.669
	QFIXED=1.0 !1.0001 !0.930937
	KAPPA=1.0-149.5701605 !-170.7719684 !-265.40003465261 !kappab ! FOR POS PROB OPT PLANS !1.0-376.93359286601634 FOR ALL OPT PLANS !1-min of (qb'-wk)!kappab !1.0-191.188 !KAPPA !setting this to a number allows setting ad-hoc borrowing constraint
	ENDIF
C
      EBAR= 1.0 !1+0.0129!steady-state productivity shock on Y
      TAXBAR=0.16861538 !0.15838235 !steady state Tax
      PRBAR=1.02784034 !1.05331595 !steady state price
c
	KBAR=799.59186581 !for baseline !143.36495859  !77.37135159
	VCBAR=45.24087965 !for baseline !7.93939713  !4.28474219
	LBAR=19.05035797  !for baseline !3.43340994!1.85294629
	TBOY=0.06808434 !Trade Balance/GDP ratio
	BBAR=-352.19059155 !for baseline !-47.43811622 !-25.70779046
	CTBAR=265.43703344 !for baseline !47.76037437 !25.76818558
	BETA=0.01660445  !for baseline !0.02308 !0.02645 
c	
	INVBAR=KBAR*DELTAS
	YBAR=EBAR*AN*(KBAR**BET)*(LBAR**ALPHA)*(VCBAR**ETA)
	QBAR =1. !steady-state q
      WEL=CTBAR-((LBAR**OMEGA)/OMEGA) !-0.546081149232E+02 !STEADY STATE LIFETIME UTILITY
      RATE=exp(BETA*log(1.+WEL))
	RATE2 = (1+ WEL)**(BETA)
	WEL1=(WEL**(1-GAMMA))/(1-GAMMA)
	WEL=WEL1*(1/(1-(1/RATE)))
	CTYBAR=CTBAR/(YBAR-prbar*VCBAR)
	INVYBAR=INVBAR/(YBAR-prbar*VCBAR)
C
      V=WEL  !initial guess of value function
      COORD=0
C
C     PRINT PARAMETERS
C
      WRITE(6,5) OMEGA,GAMMA,DELTAS,BETA,PHI,BET,ALPHA,ETA,KBAR,RBAR,PH,AN,
     X 1.-KAPPA,TAXBAR,LBAR,QBAR,PRBAR,  !DIV,WAGE,
     X CTBAR,BBAR,YBAR,VCBAR,WEL,EBAR,BINDING,TAUC
    5 FORMAT(' ','OMEGA=',F19.14,/,'GAMMA=',F19.14,/,'DELTASS=',
     X F19.14,/,'BETA=',F19.14,/,'PHI=',F19.14,/,
     x	'BET=',F19.14,/,'ALPHA=',F19.14,/,'ETA=',F19.14,/,
     X	'KBAR=',F19.14,
     X   /,'RBAR=',F19.14,/,'PH=',F19.14,/,'AN=',F19.10,/,
     X 'HHKAPPA= ',F19.14,/,'TAXBAR=',F19.14,
     X 'LBAR=',F19.14,/,'QBAR= ',F19.14,/,'PRBAR= ',F19.14,/,   !'DIV=',F19.14,/,
     X  'CBAR=',F19.14,/,'BBAR=',F19.14  !'WAGE=',F19.14,/,
     X  ,/,'GROSSYBAR=',F19.14,
     X /,'VCBAR=',F19.14,/,'WEL=',F19.14
     X ,/,'EBAR=',F19.14,/,'BINDING=',I2,/,'TAUCHEN=',I2)
C**************************************************************
C  SPECIFICATION OF MARKOV PROCESS OF EXOGENOUS SHOCKS
C  (THREE ALTERNATIVES)
C*************************************************************
C
	IF(TAUC.EQ.1) GOTO 890
C  STATE VECTOR OF SHOCKS FOR THE FIRST TWO ALTERNATIVES
C  THAT USE TWO-POINT MARKOV CHAINS
C  (SIZE OF SHOCKS IS SAME AS STANDARD DEVIATION OF EACH)
	TAX(1)=0
      R(1)=log(1.-0.019582) !for Ruribe !-0.01121) for R u.s. !-0.018523)
	R(2)=log(1.+0.019582) !for Ruribe !+0.01121) for R u.s. !+0.018523)
	PR(1)=log(1.-0.033454)
	PR(2)=log(1.+0.033454)
	E(1)=log(1.-0.013404) !for TFP no util  !-0.009) !-0.010334) 
      E(2)=log(1.+0.013404) !for TFP no util !+0.009) !+0.010334)
C	R=0
C	PR=0
C	E=0
C
C THIS FIRST VARIANT USES SIMPLE PERSISTENCE & SYMMETRY FOR THREE TWO-POINT INDEPENDENT MARKOV PROCESSES
C FOR R,P AND TFP
C
      IF(SPCORR.EQ.1) GOTO 7090
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
C    LIMITING PROBABILITIES 
	P=0.0
	PL=1./8.

      WRITE(6,61) THETAR,THETAP,THETAA,PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)  
   61 FORMAT(1X,'AUTORATE=',F7.5,1X,'AUTOPRICE=',F10.8,1X,
     X  'AUTOTFP=',F10.8,1X,'PL=',8F10.8,/)
C TRANSITION PROBABILITIES
	DO 6101 IS=1,2
	DO 6102 ISS=1,2
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PRATE(ISS,IS)=(1.-THETAR)*0.5 + THETAR*DD(ISS,IS)
	  PPRICE(ISS,IS)=(1.-THETAP)*0.5 + THETAP*DD(ISS,IS)
	  PTFP(ISS,IS)=(1.-THETAA)*0.5 + THETAA*DD(ISS,IS)
        WRITE(6,6103) IS,ISS,PRATE(ISS,IS),PPRICE(ISS,IS),PTFP(ISS,IS)
 6103 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'FOR RATE, PRICE, TFP=',3F19.14)
 6102 CONTINUE
 6101 CONTINUE
	IS=0
	DO 2101 IR=1,NIR
      DO 3101 IPP=1,NIPP
	DO 4101 IP=1,NIP
	IS=1+IS
	P(1,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(2,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(3,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(4,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(2,IP)
	P(5,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(6,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(7,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(8,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(2,IP)
      WRITE(6,5101) IS,P(1:8,IS)
 5101 FORMAT(1X,'TRANS PROB FROM',I3,'TO 8 STATES AT T+1= ',8F19.14)
 4101 CONTINUE
 3101 CONTINUE
 2101 CONTINUE
C
C     THIS SECOND ALTERNATIVE USES A VARIANT OF SIMP PERS RULE THAT ALLOWS FOR CORR(TFP,R) AND
C     TREATS P AS AN INDPENDENT SIMP PERS PROCESS
C
7090	IF(SPCORR.EQ.0) goto 7091
C  A)  process for PRICE shock
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	PPRICE=0.0
	PLPRICE=0.5
      PPRICE(1,1)=(1.-THETAP)*0.5 + THETAP
	PPRICE(2,1)=1.-PPRICE(1,1)
	PPRICE(2,2)=(1.-THETAP)*0.5 + THETAP
	PPRICE(1,2)=1.-PPRICE(2,2)
	WRITE(6,6881) PLPRICE(1),PLPRICE(2)
 6881 FORMAT(/,'LIMITING PROBS OF PRICE PROCESS ',/,'PLTAX1=',F10.8,1X,
     X      'PLTAX2=',F10.8,/)
	DO 2881 IS=1,NIP
        DO 3881 ISS=1,NIP
        WRITE(6,4881) IS,ISS,PPRICE(ISS,IS)
 4881 FORMAT(1X,'TRANS PROB FROM P',I3,'TO',I3,1X,'=',E19.14)
 3881 CONTINUE
 2881 CONTINUE
c
C B) Joint Markov Process for TFP and R shocks (SIMPLE PERSISTENCE & SYMMETRY)
c
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
      THETA=(THETAR+THETAA)/2.    !COMMON SIMPLE PERSISTENCE AUTOCORRELATION COEFFICIENT
      CORET=-0.669  !CORRELATION ACROSS TFPnoutil AND RURIBE
C    LIMITING PROBABILITIES FOR 2*2 CASE
	PIREAL=0.0
	PLREAL=0.0
        PLREAL(1)=(1.+CORET)/4.
        PLREAL(2)=0.5-PLREAL(1)
        PLREAL(3)=PLREAL(2)
        PLREAL(4)=PLREAL(1)
      WRITE(6,601) THETA,PLREAL(1),PLREAL(2),PLREAL(3),PLREAL(4),CORET
  601 FORMAT(/,'THETA=',F7.5,1X,'PLREAL1=',F10.8,1X,'PLREAL2=',
     X F10.8,/,'PLREAL3=',F10.8,1X,'PLREAL4=',F10.8,1X,'CORER=',F10.8,/)
C TRANSITION PROBABILITIES
	DO 2001 IS=1,NREAL
        DO 3001 ISS=1,NREAL
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PIREAL(ISS,IS)=(1.-THETA)*PLREAL(ISS) + THETA*DD(ISS,IS)
        WRITE(6,4001) IS,ISS,PIREAL(ISS,IS)
 4001 FORMAT(1X,'TRANS PROB FROM REAL STATE',I3,'TO',I3,1X,'=',E19.14)
 3001 CONTINUE
 2001 CONTINUE
C
C C) JOINT TRANSITION PROBABILITY MATRIX OF TFP, R AND P SHOCKS
C	(this can be programmed in simple do loop or vecto notation but it was done
c      line by line to preserve ordering of shocks we had in the rest of the code, which 
c	goes (R,P,TFP), since there is an independent process for P and a joint for R,TFP, but P was
c     ordered second, the three-shock joint trans probs had to be written line by line)
c 
	P(1,1)=PPRICE(1,1)*PIREAL(1,1)
	P(2,1)=PPRICE(1,1)*PIREAL(2,1)
	P(3,1)=PPRICE(2,1)*PIREAL(1,1)
	P(4,1)=PPRICE(2,1)*PIREAL(2,1)
	P(5,1)=PPRICE(1,1)*PIREAL(3,1)
	P(6,1)=PPRICE(1,1)*PIREAL(4,1)
	P(7,1)=PPRICE(2,1)*PIREAL(3,1)
	P(8,1)=PPRICE(2,1)*PIREAL(4,1)
	P(1,2)=PPRICE(1,1)*PIREAL(1,2)
	P(2,2)=PPRICE(1,1)*PIREAL(2,2)
	P(3,2)=PPRICE(2,1)*PIREAL(1,2)
	P(4,2)=PPRICE(2,1)*PIREAL(2,2)
	P(5,2)=PPRICE(1,1)*PIREAL(3,2)
	P(6,2)=PPRICE(1,1)*PIREAL(4,2)
	P(7,2)=PPRICE(2,1)*PIREAL(3,2)
	P(8,2)=PPRICE(2,1)*PIREAL(4,2)
	P(1,3)=PPRICE(1,2)*PIREAL(1,1)
	P(2,3)=PPRICE(1,2)*PIREAL(2,1)
	P(3,3)=PPRICE(2,2)*PIREAL(1,1)
	P(4,3)=PPRICE(2,2)*PIREAL(2,1)
	P(5,3)=PPRICE(1,2)*PIREAL(3,1)
	P(6,3)=PPRICE(1,2)*PIREAL(4,1)
	P(7,3)=PPRICE(2,2)*PIREAL(3,1)
	P(8,3)=PPRICE(2,2)*PIREAL(4,1)
	P(1,4)=PPRICE(1,2)*PIREAL(1,2)
	P(2,4)=PPRICE(1,2)*PIREAL(2,2)
	P(3,4)=PPRICE(2,2)*PIREAL(1,2)
	P(4,4)=PPRICE(2,2)*PIREAL(2,2)
	P(5,4)=PPRICE(1,2)*PIREAL(3,2)
	P(6,4)=PPRICE(1,2)*PIREAL(4,2)
	P(7,4)=PPRICE(2,2)*PIREAL(3,2)
	P(8,4)=PPRICE(2,2)*PIREAL(4,2)
C
	P(1,5)=PPRICE(1,1)*PIREAL(1,3)
	P(2,5)=PPRICE(1,1)*PIREAL(2,3)
	P(3,5)=PPRICE(2,1)*PIREAL(1,3)
	P(4,5)=PPRICE(2,1)*PIREAL(2,3)
	P(5,5)=PPRICE(1,1)*PIREAL(3,3)
	P(6,5)=PPRICE(1,1)*PIREAL(4,3)
	P(7,5)=PPRICE(2,1)*PIREAL(3,3)
	P(8,5)=PPRICE(2,1)*PIREAL(4,3)
	P(1,6)=PPRICE(1,1)*PIREAL(1,4)
	P(2,6)=PPRICE(1,1)*PIREAL(2,4)
	P(3,6)=PPRICE(2,1)*PIREAL(1,4)
	P(4,6)=PPRICE(2,1)*PIREAL(2,4)
	P(5,6)=PPRICE(1,1)*PIREAL(3,4)
	P(6,6)=PPRICE(1,1)*PIREAL(4,4)
	P(7,6)=PPRICE(2,1)*PIREAL(3,4)
	P(8,6)=PPRICE(2,1)*PIREAL(4,4)
	P(1,7)=PPRICE(1,2)*PIREAL(1,3)
	P(2,7)=PPRICE(1,2)*PIREAL(2,3)
	P(3,7)=PPRICE(2,2)*PIREAL(1,3)
	P(4,7)=PPRICE(2,2)*PIREAL(2,3)
	P(5,7)=PPRICE(1,2)*PIREAL(3,3)
	P(6,7)=PPRICE(1,2)*PIREAL(4,3)
	P(7,7)=PPRICE(2,2)*PIREAL(3,3)
	P(8,7)=PPRICE(2,2)*PIREAL(4,3)
	P(1,8)=PPRICE(1,2)*PIREAL(1,4)
	P(2,8)=PPRICE(1,2)*PIREAL(2,4)
	P(3,8)=PPRICE(2,2)*PIREAL(1,4)
	P(4,8)=PPRICE(2,2)*PIREAL(2,4)
	P(5,8)=PPRICE(1,2)*PIREAL(3,4)
	P(6,8)=PPRICE(1,2)*PIREAL(4,4)
	P(7,8)=PPRICE(2,2)*PIREAL(3,4)
	P(8,8)=PPRICE(2,2)*PIREAL(4,4)

C
	DO 2015 IS=1,NSS
	WRITE(6,2016) IS,P(1,IS),P(2,IS),P(3,IS),P(4,IS),P(5,IS),P(6,IS),
     X P(7,IS),P(8,IS)
 2016 FORMAT('TRANS PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
 2015 CONTINUE
C
C D) JOINT LIMITING DISTRIBUTION OF R,P,TFP SHOCKS
C
	PP1=P
	DO 2017 I=1,300
	PP=MATMUL(PP1,P)
	PP1=PP
 2017	CONTINUE
 	PRINT *,'TRANSITION MATRIX POWERED 300 TIMES'
	DO 2018 IS=1,NSS
	WRITE(6,2019) IS,PP(1,IS),PP(2,IS),PP(3,IS),PP(4,IS),PP(5,IS),
     X PP(6,IS),PP(7,IS),PP(8,IS)
 2019 FORMAT('LIM PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
 2018 CONTINUE
	PL=PP(1:8,1)
	PRINT *,'JOINT LIMITING PROBABILITY OF SHOCKS'
      WRITE(6,2119) PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)
 2119 FORMAT(/,8F12.8,/)
C	
C**********************
C
7091  IS=0
      DO 709 IT=1,NIT
      DO 710 IR=1,NIR
      DO 711 IPP=1,NIPP
      DO 712 IP=1,NIP
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(E(IP))*EBAR
      SR(IS)=EXP(R(IR))*(1.+RBAR)
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(PR(IPP))*PRBAR !Price shock
      WRITE(6,4012) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
 4012 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      
  712 CONTINUE
  711 CONTINUE
  710 CONTINUE 
  709 CONTINUE
	GOTO 955
C************************************************************
C	THIS THIRD ALTERNATIVE ALLOWS THE THREE SHOCKS TO FOLLOW
C     A VAR SPECIFICATION WITH ANY AUTOCORR MATRIX AND ANY COVA 
C     MATRIX OF ERROR TERMS (IT READS THE CORRESPONDING TRASITION MATRIX 
C     AND REALIZATIONS VECTOR FROM THE
C	OUTPUT OF TAUCHEN'S QUADRATURE ALGORITHM)
C************************************************************
  890	DO 931 ISS=1,NVAR
	DO 940  IS=1,NSS
	READ(5,950) YMAT(IS,ISS)
  950	FORMAT(F19.10) !'VALUES OF REALIZATIONS=',E19.14)
  940 CONTINUE
  931 CONTINUE
 
  	DO 900 IS=1,NSS
	DO 910 ISS=1,NSS
	READ(5,920) P(ISS,IS)
  920	FORMAT(F19.10) !'TRANS PROB=',E19.14)
	WRITE(6,925) IS,ISS,P(ISS,IS)
  925 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'=',f19.14)
  910 CONTINUE
  900 CONTINUE

c	E(1)=log(YMAT(1,1)) !0.01 .0075 0.0025 0.001 0.0005 !log(1.0-0.0135) !-0.01
	TAX(1)=0 !.01
c	YMAT=0.0
c      R(1)=0.0
c      E(2)=log(YMAT(2,1))         !log(1.0+0.0135) !-E(1)
C      TAX(2)= -TAX(1)
C      R(2)=-R(1)
c	PR(1)=0.0
c	PR(2)=0.0
      IS=0
      DO 809 IT=1,NIT
      DO 810 IP=1,NIP
      DO 811 IR=1,NIR
      DO 812 IPP=1,NIPP     !WARNING: ORDERING TO READ YMAT DEPENDS ON ORDERING IN MARKOV CODE & "PARMS*.TXT" file
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(YMAT(IS,3))*EBAR		!EXP(E(IP))
      SR(IS)=EXP(YMAT(IS,1))*(1.+RBAR)		!EXP(R(IR))
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(YMAT(IS,2))*PRBAR !PRBAR Price shock EXP(PR(IPP))
        WRITE(6,815) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
  815 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      

  812 CONTINUE
  811 CONTINUE
  810 CONTINUE 
  809 CONTINUE

	DO 111 IS=1,NSS
	read(5,121) PL(IS)
  121	FORMAT(F19.10) 
      WRITE(6,117) IS,PL(IS)
  117 FORMAT('PL FOR STATE ',I4,' = ',1x,F10.8)
  111 CONTINUE
	CLOSE(UNIT=5)	

C***READING EXOGENOUS DATA FILE WITHE GUESSQ,V,K,B
c 955 GOTO 333
  955 DO 3201 IS=1,NSS !H=1,NB    
	DO 3202 H=1,NB
      DO 3203 I=1,NK  !IS=1,NSS
	ISS=IS
      READ(12,1775,ERR=3203) BCNB(I,H,IS),ISS,K(I),KP(I,H,IS),B(H), !K(I),B(H),ISS,GUESSQ(I,H,IS),V(I,H,IS)
     X	BP(I,H,IS),V(I,H,IS),GUESSQ(I,H,IS),
     X    BB(I,H,IS),KK(I,H,IS),VCOPT(I,H,IS),
     X	PKA(I,H,IS),LOPT(I,H,IS)                       
 1775 FORMAT('BCNB= ',I2,1X,'STATE= ',I4,1X,'K=',F19.14,1X,'K+1=', ! (2X'K=',F19.14,2X,'B=',F19.14,2X,'STATE=',I4,2X,
     X F19.14,1X,'B=',F19.14,1X,'B+1=',F19.14,1X,'V=',D25.16,1X,   !'q=',F19.14,2X,'V=',F19.14,2X)                                             
     X'Q=',F25.16,1X,'BB=',I3,1X,'KK=',I3,1X,'VC=',D25.16,1X,
     X 'PKA=',D25.16,1X,'L=',D25.16)
C	V(I,H,IS+4)=V(I,H,IS)
 3203 CONTINUE
 3202 CONTINUE
 3201 CONTINUE
 	CLOSE(UNIT=12)
	GUESSQ=0.0
	VCOPT=0.0
	LOPT=0.0
	BCNB=1

c      WRITE(6,125) (I,K(I),I=1,NK)
c  125 FORMAT('K= ',I14,3X,F19.14)
c      WRITE(6,126) (H,B(H),H=1,NB)
c  126 FORMAT('B= ',I14,3X,F19.14)
c      GOTO 334

C
C****************************************************************
C    CREAT GRIDS 
C****************************************************************

C   *******DOMESTIC CAPITAL**********
333   STSTK=752.22641621382 !for baseline  !140.03232552497 !75.589127406633  !755.85880371448 for uncorr Rur & TFP !733.42317720681 for kapazero !  !KBAR
	IPSSK=(NK/2)+1 !for baseline +5 !1 !28 !36 !(NK/2)  
	GKGAP=3.2 !for baseline !3.2/5. !3.2/10  ! !(807.67-ststk)/(NK-1)  !2.5 !2.5 2.35 2.25 2. 1.8 1.75 1.5 1.25 !(760.-STSTK)/(NK-1) !0.35 ! !0.17 !0.175  !0.18    !0.097600  !(51.49-44.24)/(NK-1) !(2.06-2)/(NK-1)   	
      KG= NK*GKGAP
      KY= STSTK-(IPSSK)*(KG/NK) !3.29237369108562-GKGAP!3.30540604734831-GKGAP !
C
c      GKGAP=(51.30866814938300-45.51366814938300)/(NK-1)
c	BK=45.51366814938300

      DO 10 J=1,NK
         K(J)=(KG*J)/(NK*1.0) + KY
c      K(J)=BK+GKGAP*(J-1)
10    CONTINUE
c	K=KBAR	
C   *******FOREIGN BONDS**********
	STSTB=-128.05921237816 !for baseline !-29.155887694731 !-15.853613783763 !-116.3743933608 !-141.32899031735 for uncorr Rur & TFP !127.11387237702 for kapazero ! !last for Ruribe !-204.26573842490 last for R U.S.    !BBAR !-107.188 !-335.188 !-104.717 !-159.935 !-300.0    !corresponding lowestb -10.5572058319 !BSS(NK)-1 !BSS((NK/2)-1) !((1+NK/2))
      GBGAP=2.*GKGAP !for baseline !1.5*GKGAP  !6.0 !(90.812-STSTB)/(NB-1) !5.0 !4.6 !4.4 !(0.0-STSTB)/(NB-1) !0.75 !0.56 !0.52 !0.51 !0.49792 ! !0.471161  !(18.78128929255290-STSTB)/(NB-1) !.95 !.9 !5.4*GKGAP !0.627 !5.3*GKGAP !0.760000 !7.5 7 6.5 6 5.75 5.5 5 6 5 4.5 4 3.5 3.2 3 !(3.28+0.08)/(NB-1)!0.025  !0.015967      !GKGAP*QBAR*KBAR !((BSS(1)+1.0)-STSTB)/(NB-1) !0.005*QBAR*KBAR !   !QBAR
      IPSSB=(NB/2) !-35 !50 !54 !1 !-2 !36-9 !-7 -3 +0
      BG=NB*GBGAP
      BY= STSTB-(IPSSB)*(BG/NB)			!-1.25803625218311-GBGAP !  						!

C	GBGAP=(10.84107968607801-(-16.11992031392200))/(NB-1)
C	BG=-16.11992031392200

      DO 100 J=1,NB
	B(J)= (BG*J)/(NB*1.0) + BY
C	B(J)=BG+GBGAP*(J-1)
100   CONTINUE
c	B=BBAR
	IF(NEWGRID.EQ.1) THEN !If you don't want to use new grid set NEWGRID to 0 at the top where, value is defined
	READ(13,110) (B(H),H=1,NB)
  110 FORMAT('B= ',F19.14)
	CLOSE(UNIT=12)
	ENDIF
c	B(1)=0
C
      WRITE(6,1240) GKGAP,NK,STSTK,IPSSK
 1240 FORMAT(2X,'SPACING K= ',F8.6,2X,'POINTS K= ',I4,2X,
     X      'STSTATE OF K= ',F19.14,2X,'POSITION= ',I6,2X)
      WRITE(6,1255) (I,K(I),I=1,NK)
 1255 FORMAT('K= ',I14,3X,F19.14)
      WRITE(6,1241) GBGAP,NB,STSTB,IPSSB
 1241 FORMAT(2X,'SPACING B= ',F10.8,2X,'POINTS B= ',I4,2X,
     X      'STSTATE OF B= ',F19.14,2X,'POSITION= ',I6,2X)
      WRITE(6,1256) (H,B(H),H=1,NB)
 1256 FORMAT('B= ',I14,3X,F22.14)

C
C**************************************************************
C
C    CALCULATE THE VALUE OF CHOOSING CAPITAL K'(M) AND ASSET
C    HOLDINGS B'(N) WHEN THE INITIAL STATE IS GIVEN BY (J,H,I)
C
C*************************************************************
C
      JJJ=0
  	CON=0
	CON5=0
	SKIP=0
	TEST2=switch
	JJJ=0 
  	P1N=-999999999.0
	VA=-999999999.0
c
  175 CON=CON+1   !vf ITERATIONS RETURN TO THIS POINT
	CON5=CON5+1 !COUNTER THAT KEEPS TRACK OF EACH PASS OF "ALL" VF ITERATIONS
	CON4=0
      JJJ=0
	IF(TEST2.LT.switch) SKIP=1  !switches to conventional maximization step when VFDIF < "switch"
c
      DO 411 IS=1,NSS
      DO 511 H=1,NB
      DO 621 I=1,NK
cLABOR, INT. INPUTS ALLOCATIONS FOR GIVEN K(I),S(IS) assuming CREDIT constraint does not bind
c    note that they are independent of K' and B' 
	TEMPTAX=STAX(IS)
      TEMPE=SE(IS)
	TEMPR=SR(IS)-1.
	TEMPQB=QB(IS)
	TEMPP=SP(IS)
	TEMPKI=K(I)
	TEMPL=(((TEMPP/ETA)**ETA)*((ALPHA/(1.+TEMPTAX))**(ETA-1.))*((1.+PH*TEMPR)/(TEMPE*AN*(TEMPKI**BET))))
     x **(1./(OMEGA*(ETA-1.)+ALPHA))
      TEMPVC=(((TEMPP/ETA)**(1.-(ALPHA/OMEGA)))*(((ALPHA/(1.+TEMPTAX)))**(-(ALPHA/OMEGA)))*((1.+PH*TEMPR)/(TEMPE*AN*(TEMPKI**BET))))
     X **(OMEGA/(OMEGA*(ETA-1)+ALPHA))   !(ETA/ALPHA)*((1.+TEMPTAX)/TEMPP)*(TEMPL**OMEGA)
	TEMPYG =TEMPE*AN*(TEMPKI**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)
      TEMPI=( ALPHA*TEMPE*AN*(TEMPKI**BET)*(TEMPVC**ETA)*(TEMPL**(ALPHA-1.)) )/(1.+TEMPTAX)
     x- (TEMPL**(OMEGA-1.))*(1.+PH*TEMPR)
	TEMPII=( ETA*TEMPE*AN*(TEMPKI**BET)*(TEMPVC**ETA)*(TEMPL**(ALPHA)) ) 
     X    - ((TEMPP*TEMPVC)*(1.+PH*TEMPR))
	if(abs(TEMPI)+ABS(TEMPII).ge.0.0000001) THEN
      WRITE(6,930)TEMPI,TEMPII,TEMPVC,TEMPL
  930 FORMAT('TEMPI= ',F16.12,1X,'TEMPII= ',F16.12,'VC= ',F16.12,1X,'L= ',F16.12,/)
	ENDIF
C
	IF(SKIP.EQ.1) GOTO 2222
	IF(CON5.GT.FULL) GOTO 2221
C
C     CONVENTIONAL MAXIMIZATION STEP OF THE BELLMAN EQUATION
c     (done each "FULL" of "ALL" VF iterations)
C

2222	P1N=-999999999.0
        KKN(I,H,IS)=1
        BBN(I,H,IS)=1 
	  VA(I,H,IS)=-999999999.0  !P1N(1,BBN(I,H,IS))
      DO 721 N=1,NB
      DO 821 M=1,NK
	TEMPQ=(K(M)-K(I))/K(I)
C  check first if at candidate kkn and bbn the constraint binds, if it does, recalculate L, VC and Y for binding case
	IF(BINDING.EQ.0) GOTO 3222
	TEMPCOLAT=(-(1.-KAPPA)*(1. + PHI*TEMPQ)*K(M))  !THIS USES THE PLANNER'S REPRESENTATION OF Q
	IF(IBFIXED.EQ.0) TEMPCOLAT=-(1.-KAPPA)*(QFIXED*KFIXED)
	IF(((TEMPQB*B(N))-Z*PH*(1.+TEMPR)*(TEMPP*TEMPVC+((1.+TEMPTAX)*(TEMPL**OMEGA)))).GT.TEMPCOLAT) 
     X   GOTO 3222
C	IF(BINDING.EQ.1) THEN
C	IF(IBFIXED.EQ.0) TEMPBF=-(1.-KAPPA)*(QFIXED*KFIXED)
C	TEMPDEBT=(TEMPQB*B(N))-Z*PH*(1.+TEMPR)*(TEMPP*TEMPVC+((1.+TEMPTAX)*(TEMPL**OMEGA))) 
C	IF(TEMPDEBT.GT.TEMPBF) GOTO 3222
	TEMPLB=(((TEMPQB*B(N))-TEMPCOLAT)/(Z*PH*(1.+TEMPR)*(1.+TEMPTAX)*(1.+(ETA/ALPHA))))**(1./OMEGA)
      TEMPVCB=((TEMPQB*B(N))-TEMPCOLAT) / (Z*PH*(1.+TEMPR)*TEMPP*(1.+(ALPHA/ETA)))
	IF(TEMPLB.LE.0.OR.TEMPVCB.LE.0) GOTO 821
	TEMPYGB=TEMPE*AN*(TEMPKI**BET)*(TEMPLB**ALPHA)*(TEMPVCB**ETA)
      P1NVAL=( TEMPYGB - SP(IS)*TEMPVCB - (K(M)-K(I))*(1.+(PHI/2.)*(TEMPQ))
     X	- PH*(SR(IS)-1.)*((SP(IS)*TEMPVCB)+((1.+STAX(IS))*(TEMPLB**OMEGA)))   
     X    - K(I)*DELTAS
     X      + B(H)- (TEMPQB*B(N)) )/(1.+STAX(IS))
     X     - (TEMPLB**OMEGA)/OMEGA
	GOTO 3223
C	ENDIF
C
3222  P1NVAL=( TEMPYG - SP(IS)*TEMPVC - (K(M)-K(I))*(1.+(PHI/2.)*(TEMPQ))
     X	- PH*(SR(IS)-1.)*((SP(IS)*TEMPVC)+((1.+STAX(IS))*(TEMPL**OMEGA)))   
     X    - K(I)*DELTAS
     X      + B(H)- (TEMPQB*B(N)) )/(1.+STAX(IS))
     X     - (TEMPL**OMEGA)/OMEGA

3223	IF(P1NVAL.GT.0.0) THEN !GOTO 8222 
	expv=0.0
	do 822 ISS=1,NSS
      IF(V(M,N,ISS).LE.-999999999.0) GOTO 821  !rules out paths where dec rules point to states with -inf value
	EXPV=P(ISS,IS)*V(M,N,ISS)+EXPV
  822 CONTINUE
      P1N(M,N)=(1./(1.-GAMMA))*(P1NVAL**(1.-GAMMA)) + ((1.+P1NVAL)**(-BETA))*EXPV       !+ (1./(1.+RBAR))*EXPV
	ENDIF
      IF(P1N(M,N).LE.VA(I,H,IS)) GOTO 821  !THIS IS THE MAXIMIZATION STEP
	  KKN(I,H,IS)=M
        BBN(I,H,IS)=N
        VA(I,H,IS)=P1N(M,N) 
  821 CONTINUE
  721 CONTINUE
	JJJ=COUNT(VA.LE.-999999999.0)

c
	CON4=NB*NK
	IF(SKIP.EQ.1) GOTO 621
	IF(CON5.LE.FULL) GOTO 621
C
C  VF ITERATIONS USING PREVIOUS ITERATION'S VALUE FUNCTION & DECISION RULES
c  (for the next "ALL-FULL" of each "ALL" VF iterations)
C
 2221	KKN(I,H,IS)=KZT(I,H,IS) 
      BBN(I,H,IS)=BZT(I,H,IS) ! !1
	M=KKN(I,H,IS)
	N=BBN(I,H,IS)
C  check first if at candidate kkn and bbn the constraint binds, if it does, recalculate L, VC and Y for binding case
c	IF(BINDING.EQ.0) GOTO 3221
c	TEMPBF=-(1.-KAPPA)*(1. + PHI*((K(M)/K(I))-1.))*K(M)  !THIS USES THE PLANNER'S REPRESENTATION OF Q
c	IF(IBFIXED.EQ.0) TEMPBF=-(1.-KAPPA)*(QFIXED*KFIXED) 
c	IF((B(N)/SR(IS))-Z*PH*(SR(IS))*(SP(IS)*TEMPVC+((1.+STAX(IS))*(TEMPL**OMEGA))).LE.TEMPBF) THEN
c	TEMPL=(((B(N)/SR(IS))-TEMPBF)/(Z*PH*SR(IS)*(1.+STAX(IS))*(1.+(ETA/ALPHA))))**(1./OMEGA)
c     TEMPVC= ((B(N)/SR(IS))-TEMPBF) / (Z*PH*SR(IS)*TEMPP*(1.+(ALPHA/ETA)))
c	TEMPYG=TEMPE*AN*(TEMPKI**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)
c	ENDIF
C
3221  VA(I,H,IS)=( TEMPYG - SP(IS)*TEMPVC - (K(M)-K(I))*(1.+(PHI/2.)*((K(M)-K(I))/K(I)))
     X	- PH*(SR(IS)-1.)*((SP(IS)*TEMPVC)+((1.+STAX(IS))*(TEMPL**OMEGA)))   
     X    - K(I)*DELTAS
     X      + B(H)- (B(N)/SR(IS)) )/(1.+STAX(IS))
     X     - (TEMPL**OMEGA)/OMEGA
	IF(VA(I,H,IS).LE.0) then
	VA(I,H,IS)=-999999999.0
	GOTO 621
	endif
	expv=0.0
	do 823 ISS=1,NSS
	IF(V(M,N,ISS).LE.-999999999.0) then
	VA(I,H,IS)=-999999999.0
	GOTO 621  !rules out paths where dec rules point to states with -inf value
	endif
	EXPV=P(ISS,IS)*V(M,N,ISS)+EXPV
  823 CONTINUE
	VA(I,H,IS)=(1./(1.-GAMMA))*(VA(I,H,IS)**(1.-GAMMA))
     X          + ((1.+VA(I,H,IS))**(-BETA))*EXPV       !+ (1./(1.+RBAR))*EXPV  
  621 CONTINUE
  511 CONTINUE            
  411 CONTINUE

      IF(CON.EQ.1) WRITE(6,85) JJJ
   85 FORMAT(' ARGU IS NEGATIVE ',I12,' TIMES ')
C
C      TESTING CONVERGENCE OF DECISION RULES
C     
c      IF(CON.LT.100) GO TO 161
      JJJ=0
	JJK=COUNT((ABS(KKN-KZT)+ABS(KKN-KZ2)).NE.0)
      JJB=COUNT((ABS(BBN-BZT)+ABS(BBN-BZ2)).NE.0)
	KZ2=KZT
	KZT=KKN
	BZ2=BZT
	BZT=BBN

	TEST2=0.0
	RULES=ABS(V-VA)
	TEST2=MAXVAL(RULES,MASK=RULES.LT.800000.0)
      WRITE(6,157) TEST2,JJK,JJB,CON4
  157 FORMAT(2X,'VFDIF= ',F19.14,2X,' JJK= ',I6,' JJB= ',I6
     X,2X,' CON4= ',I6)
c	IF(TEST2.LT.switch) SKIP=1  !switches to conventional maximization step when VFDIF < "switch"
      IF((JJK+JJB).GE.1.OR.SKIP.EQ.0) GO TO 161 !(TEST2.GE.0.00002) GO TO 161  
C      IF(CON.LE.22) GO TO 161
C       CONVERGENCE HAS  BEEN ATTAINED IF JJJ<1
      IF(JJB+JJK.EQ.0.AND.SKIP.EQ.1) GO TO 1005 !CON4.EQ.NK*NB
C                 
C     PREPARE FOR NEXT VF ITERATION
C
  161 IF(CON.EQ.MAXIT) GO TO 1005
C      IF(CON.EQ.1) GO TO 175
      V=VA
      VA=0.0
	JJK=NK*NB*NSS
	JJB=JJK
 8920	IF(CON5.EQ.ALL) CON5=0		
      GO TO 175
C
 1005 WRITE(6,1010) CON
 1010 FORMAT(2X,' NUMBER OF ITERATIONS= ',I6)
C
C***********PRINT DECISIONS **********************
C
C      DO 1012 H=1,NB        
C      DO 1013 I=1,NK
C	WRITE(6,1004) I,H,KKN(I,H,1:NSS),BBN(I,H,1:NSS)
C 1004 FORMAT(' K= ',I4,1X,' B= ',I4,1X,8I5,2X,8I5)   !WARNING: UPDATE FORMATTING IF NSS CHANGES!
C 1013 CONTINUE
C 1012 CONTINUE

C*****************************************************************
C
C     COMPUTE THE JOINT STATIONARY DISTRIBUTION FOR CAPITAL,
C     FOREIGN ASSETS AND THE SHOCK.
C
C******************************************************************
C
c        PKA1=0.0
c        PKA2=1./(NSS*NK*NB)
  	JJJ=0
      PKA1=0.
	PKA2=0.0 !1./(NSS*NB)  !Initial Guess Vector of Ergodic Probabilities
	jjj=(NSS*NB*NK)-count(v.le.-999999999.0) 
	print *, 'relevant states', jjj
      DO 9300 IS=1,NSS         
      DO 9305 H=1,NB
	DO 9310 J=1,NK
	pka2(j,h,is)=0.0
      if(v(j,h,is).le.-99999999.0) goto 9310 
	pka2(j,h,is)=1./jjj
 9310 CONTINUE
 9305 CONTINUE
 9300 CONTINUE

      DO 290 MM=1,2001
      SSS=0.0
      CZ=CZ+1
      DO 295 ISS=1,NSS
      DO 300 IS=1,NSS         
      DO 305 H=1,NB
      DO 310 I=1,NK
        PKA1(KKN(I,H,IS),BBN(I,H,IS),ISS)=PKA1(KKN(I,H,IS),BBN(I,H,IS),
     X	  ISS)+P(ISS,IS)*PKA2(I,H,IS)
  310 CONTINUE
  305 CONTINUE
  300 CONTINUE
  295 CONTINUE
C
	SSS=SUM(ABS(PKA2-PKA1))
C      WRITE(6,336) SSS
C  336 FORMAT(2X,' SSS= ',E19.14)
      IF(SSS.LE.0.00000005) GO TO 340
C
      PKA2=PKA1
      PKA1=0.0
      IF(MM.LE.5000) GO TO 290
      PRINT *,'LIMITING DISTRIBUTION DOES NOT CONVERGE'
  290 CONTINUE
C
  340 PKA=PKA1
      IF(MM.GT.2000) PKA=PKA2
C
      WRITE(6,376) SSS,CZ
  376 FORMAT(/,' FINAL SSS= ',E19.14,2X,'ITERATIONS= ',I5)

C***************************************************************
C
C      PRINT THE CONDITIONAL PROBABILITY DENSITIES, THE UNCONDI-
C      TIONAL PROBABILITY DENSITY , THE UNCONDITIONAL PROBABI-
C      LITY DISTRIBUTION AND THE LIMITING DISTRIBUTIONS FOR
C      CAPITAL AND ASSETS.
C****************************************************************
C
	AAAA=0.0
	PRKA=0.0
	PRKA=SUM(PKA,DIM=3)
	PRKA2=TRANSPOSE(PRKA)
      DO 380 H=1,NB
      DO 385 I=1,NK
      AAAA=AAAA+PRKA(I,H)
      WRITE(6,390) I,H,100*PRKA(I,H),100*AAAA !,PKA(I,H,1:NSS)*100  
  390 FORMAT(2X,' K= ',I4,2X,' B= ',I4,3X,F8.3,2X,F8.3) !,2X,8F8.4)  !WARNING: UPDATE FORMATTING IF NSS CHANGES!             
  385 CONTINUE
  380 CONTINUE
      WRITE(6,391) CZ
  391 FORMAT(2X,'ITERATIONS ON PROB. MATRIX.= ',I5)
C
        PB=0.0
	  PB=SUM(PRKA,DIM=1)
	  PK=0.0
	  PK=SUM(PRKA2,DIM=1)

      DO 392 IS=1,NSS
      DO 393 H=1,NB
	DO 394 I=1,NK
	   BM=PKA(I,H,IS)*B(H) + BM
         KM=PKA(I,H,IS)*K(I) + KM
  394 CONTINUE
  393 CONTINUE
  392 CONTINUE

      WRITE(48,395) PK(1:NK)
  395 FORMAT(F19.14)
	WRITE(49,396) PB(1:NB)
  396 FORMAT(F19.14)

      DO 3941 I=1,NK
      WRITE(6,3942) I,K(I),PK(I)
 3942 FORMAT(2X,' K=  ',I4,2X,F19.14,2X,' PK= ',E19.14)
 3941 CONTINUE 

      DO 3943 H=1,NB
      WRITE(6,3944) H,B(H),PB(H)
 3944 FORMAT(2X,' B=  ',I4,2X,F22.14,2X,' PB= ',E19.14)
 3943 CONTINUE   

	DO 400 H=1,NB
	WRITE(50,397) PRKA(1:NK,H)
  397 FORMAT(60F19.14)
  400 CONTINUE

	TPRBINDING=0.0
      DO 921 I=1,NSS
      DO 922 H=1,NB
      DO 923 J=1,NK
	TEMPTAX=STAX(I)
      TEMPE=SE(I)
	TEMPR=SR(I)-1.
	TEMPP=SP(I)
	TEMPKI=K(J)
	TEMPL=(((TEMPP/ETA)**ETA)*((ALPHA/(1.+TEMPTAX))**(ETA-1.))*((1.+PH*TEMPR)/(TEMPE*AN*(TEMPKI**BET))))
     x **(1./(OMEGA*(ETA-1.)+ALPHA))
      TEMPVC=(((TEMPP/ETA)**(1.-(ALPHA/OMEGA)))*(((ALPHA/(1.+TEMPTAX)))**(-(ALPHA/OMEGA)))*((1.+PH*TEMPR)/(TEMPE*AN*(TEMPKI**BET))))
     X **(OMEGA/(OMEGA*(ETA-1)+ALPHA))   !(ETA/ALPHA)*((1.+TEMPTAX)/TEMPP)*(TEMPL**OMEGA)
	TEMPYG =TEMPE*AN*(TEMPKI**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)

        BSD= PKA(J,H,I)*((B(H)-BM)**2.) + BSD
        KSD= PKA(J,H,I)*((K(J)-KM)**2.) + KSD
        SB= PKA(J,H,I)*((B(H)-BM)**3.) + SB
        SK= PKA(J,H,I)*((K(J)-KM)**3.) + SK
	  DB=BBN(J,H,I)
        DK=KKN(J,H,I)
	  INV(J,H,I)=K(DK)-(K(J)*(1.-DELTAS))
	  GUESSQ(J,H,I)= 1. + PHI*((K(DK)/K(J))-1.)
      BCNB(J,H,I)=1
      TEMPBF=-(1.-KAPPA)*(1. + PHI*((K(DK)/K(J))-1.))*K(DK)  !THIS USES THE PLANNER'S REPRESENTATION OF Q
	IF(IBFIXED.EQ.0) TEMPBF=-(1.-KAPPA)*(QFIXED*KFIXED)
	BCAN(J,H,I)=(B(DB)/SR(I))-Z*PH*SR(I)*(SP(I)*TEMPVC+((1.+STAX(I))*(TEMPL**OMEGA)))-TEMPBF  !THIS SHOULD ALWAYS BE POSITIVE FOR NONBINDING
	IF(BINDING.EQ.0) GOTO 9231
	IF((B(DB)/SR(I))-Z*PH*SR(I)*(SP(I)*TEMPVC+((1.+STAX(I))*(TEMPL**OMEGA))).LE.TEMPBF) THEN
	TEMPL=(((B(DB)/SR(I))-TEMPBF)/(Z*PH*SR(I)*(1.+STAX(I))*(1.+(ETA/ALPHA))))**(1./OMEGA)
      TEMPVC=((B(DB)/SR(I))-TEMPBF)/(Z*PH*SR(I)*TEMPP*(1.+(ALPHA/ETA)))
	TEMPYG=TEMPE*AN*(TEMPKI**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)
      BCNB(J,H,I)=0
      BCAN(J,H,I)=(B(DB)/SR(I))-Z*PH*SR(I)*(SP(I)*TEMPVC+((1.+STAX(I))*(TEMPL**OMEGA)))-TEMPBF  !THIS SHOULD ALWAYS BE ZERO FOR BINDING
	TPRBINDING=PKA(J,H,I)+TPRBINDING
	ENDIF
9231	VCOPT(J,H,I)=TEMPVC
	LOPT(J,H,I)=TEMPL
	YG(J,H,I)=TEMPYG
	IF(TEMPVC.lt.0.or.TEMPL.LT.0) THEN 
	VCOPT(J,H,I)=0.0
	LOPT(J,H,I)=0.0
	YG(J,H,I)=0.0
	ENDIF
	WRITE (8,4085) BCNB(J,H,I),I,K(J),K(DK),B(H),
     X	B(DB),V(J,H,I),GUESSQ(J,H,I),DB,DK,VCOPT(J,H,I),
     X	PKA(J,H,I),LOPT(J,H,I)
 4085 FORMAT('BCNB= ',I2,1X,'STATE= ',I4,1X,'K=',F19.14,1X,'K+1=',
     X  F19.14,1X,'B=',F19.14,1X,'B+1=',F19.14,1X,'V=',D25.16,1X,
     X 'Q=',F25.16,1X,'BB=',I3,1X,'KK=',I3,1X,'VC=',D25.16,1X,
     X 'PKA=',D25.16,1X,'L=',D25.16)
	IF(BCNB(J,H,I).EQ.1) GO TO 923 
	CON2=CON2+1
  923 CONTINUE
  922 CONTINUE
  921 CONTINUE

	WRITE(6,9101) CON2,TPRBINDING
 9101 FORMAT(' TIMES CONSTRAINED B IS CHOSEN= ',I10,2X,' LR PROB OF BINDING= ',D25.16)

      BSDP= (BSD**0.5)/BM   
      KSDP= (KSD**0.5)/KM   
      SB= SB/((BSD**0.5)**3.)   
      SK= SK/((KSD**0.5)**3.) 

C
      WRITE(6,580) KM, KSDP, KSD, SK
  580 FORMAT('0',2X,' MEAN K= ',E22.14,3X,' %SD OF K= ',E22.14,
     X       2X,' VARK= ',E22.14,2X,' SKW K= ',E22.14)            
      WRITE(6,595) BM, BSDP, BSD, SB
  595 FORMAT('0',' MEAN OF B= ',E22.14,3X,' %SD OF B= ',E22.14,
     X       2X,' VARB= ',E22.14,2X,' SKW B= ',E22.14)
C
C*****************************************************************
C 
C          COMPUTE THE AGGREGATES FOR THE ECONOMY
C
C*****************************************************************
C                      
c	V=0.0
      VA = 0.0
	BCAN=0.0 
	WKDGO=0.0  
      DO 9395 I=1,NSS
      DO 9400 H=1,NB
      DO 9405 J=1,NK
	IF(PKA(J,H,I).LE.0.0) GOTO 9405
      TEMPTAX=STAX(I)
      TEMPE=SE(I)
      TEMPR=SR(I)-1
	TEMPP=SP(I)
      TEMPL=LOPT(J,H,I)
	TEMPVC=VCOPT(J,H,I)
	TEMPKI=K(J)    
	TEMPBI=B(H) 
      DB=BBN(J,H,I)
      DK=KKN(J,H,I)
      DELTA=DELTAS
        Y(J,H,I)=YG(J,H,I)-(TEMPP*TEMPVC)   !GDP equals gross output minus nonfinancial cost of intermediate inputs
        SOLWR(J,H,I)=Y(J,H,I)/(AN*(TEMPKI**(BET/(1.-ETA)))*(TEMPL**(ALPHA/(1.-ETA)))) !"standard" SOLOW RESIDUAL
	  WK(J,H,I)=PH*((1.+temptax)*(TEMPL**OMEGA)+(TEMPP*TEMPVC)) !working capital financing by firms (foreign liability)
	  WKDGO(J,H,I)=((1.+TEMPR)*WK(J,H,I)) !ratio of WK DEBT PLUS INTEREST to q at t times CAPITAL t+1
     X	  / (GUESSQ(J,H,I)*K(DK))	!
	  RR(J,H,I)=GUESSQ(J,H,I) 
        YL(J,H,I)=Y(J,H,I)/TEMPL
	  SAV(J,H,I)=(B(DB)-B(H))+INV(J,H,I) !Savings
	  BCAN(J,H,I)= ((B(DB)/(1.+TEMPR))-Z*(1.+TEMPR)*WK(J,H,I))/(GUESSQ(J,H,I)*K(DK)) !ALL debt TO capital t+1 ratio
        CA(J,H,I)=(B(DB)-B(H))
        PKA1(J,H,I)=CA(J,H,I)/Y(J,H,I)
        TB(J,H,I)= (B(DB)/(1.+TEMPR)) -B(H) + TEMPR*WK(J,H,I) !TB is the CA minus debt service in all foreign liabilities (B & WK)
        PKA2(J,H,I)=TB(J,H,I)/Y(J,H,I)   !TB/GDP ratio
        C(J,H,I)=( Y(J,H,I)-DELTA*K(J)- (B(DB)/(1.+TEMPR)) +B(H)
     X           - (K(DK)-K(J))*(1.+(PHI/2.)*((K(DK)/K(J))-1.)) 
     X  - TEMPR*WK(J,H,I) ) / (1.+TEMPTAX)
c        VA(J,H,I)= C(J,H,I) - ((L(J,I)**OMEGA)/OMEGA)
        VA(J,H,I)=B(DB)/Y(J,H,I) !EXP(-BETA*LOG(1.+VA(J,H,I)))
        KLL(J,H,I)=(TB(J,H,I)-TEMPR*WK(J,H,I)) !LOG(L(J,H,I)/K(J)) !HOUSEHOLDS TRADE BALANCE
        YLL(J,H,I)=KLL(J,H,I)/Y(J,H,I) !LOG(Y(J,H,I)/K(J))  !HOUSEHOLDS TB/Y RATIO
 9405 CONTINUE
 9400 CONTINUE
 9395 CONTINUE
C
C****************************************************************
C
C        CALCULATE MEANS
C                                              
C*****************************************************************
C
      DO 410 I=1,NSS
      DO 415 H=1,NB
      DO 420 J=1,NK
 	IF(PKA(J,H,I).LE.0.0) GOTO 420
	  YM=PKA(J,H,I)*Y(J,H,I) + YM
	  SOLWRM=PKA(J,H,I)*SOLWR(J,H,I) + SOLWRM
	  YGM=PKA(J,H,I)*YG(J,H,I) + YGM !MEAN OF GROSS OUTPUT
        VCM=PKA(J,H,I)*VCOPT(J,H,I) + VCM !Mean of Intermediate Input
	  WKM=PKA(J,H,I)*WK(J,H,I) + WKM !Mean of WK
	  WKDGOM=PKA(J,H,I)*WKDGO(J,H,I) + WKDGOM !Mean of WKDGO
	  SRM=PKA(J,H,I)*(SR(I)) + SRM  !MEAN OF INTEREST RATE SHOCK
	  SEM=PKA(J,H,I)*(SE(I)) + SEM  !MEAN OF PRODUCTIVITY SHOCK
	  SPM=PKA(J,H,I)*(SP(I)) + SPM
	  RTPM= PKA(J,H,I)*VA(J,H,I) +RTPM
        BCANM= PKA(J,H,I)*BCAN(J,H,I) +BCANM
	  SAVM= PKA(J,H,I)*SAV(J,H,I) +SAVM
	  YLM=PKA(J,H,I)*YL(J,H,I) + YLM
        CAM=PKA(J,H,I)*CA(J,H,I) + CAM
        CAYRM=PKA(J,H,I)*PKA1(J,H,I) + CAYRM
        TBM=PKA(J,H,I)*TB(J,H,I) + TBM
        TBYRM=PKA(J,H,I)*PKA2(J,H,I) + TBYRM
        CM=PKA(J,H,I)*C(J,H,I) + CM
        INVM=PKA(J,H,I)*INV(J,H,I) + INVM
        LM=PKA(J,H,I)*LOPT(J,H,I) + LM
        KLLM=PKA(J,H,I)*KLL(J,H,I) + KLLM  !MEAN OF HHDS TB
        YLLM=PKA(J,H,I)*YLL(J,H,I) + YLLM  !MEAN OF HHDS TB/Y
        GNPM=PKA(J,H,I)*RR(J,H,I) + GNPM
  420 CONTINUE
  415 CONTINUE
  410 CONTINUE
C
C************************************************************
C
C         COMPUTE %SDs, OUTPUT CORRELATIONS & SKEWNESS
C
C***********************************************************
C
      DO 425 I=1,NSS
      DO 430 H=1,NB
      DO 435 J=1,NK
	  IF(PKA(J,H,I).LE.0.0) GOTO 435
	  YSD= PKA(J,H,I)*((Y(J,H,I)-YM)**2.) + YSD
	  SOLWRSD= PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)**2.) + SOLWRSD
	  YGSD= PKA(J,H,I)*((YG(J,H,I)-YGM)**2.) + YGSD
	  VCSD= PKA(J,H,I)*((VCOPT(J,H,I)-VCM)**2.) + VCSD	
        SRSD=PKA(J,H,I)*((SR(I)-SRM)**2.)+SRSD
	  SESD=PKA(J,H,I)*((SE(I)-SEM)**2.)+SESD
	  SPSD=PKA(J,H,I)*((SP(I)-SPM)**2.)+SPSD
	  WKSD= PKA(J,H,I)*((WK(J,H,I)-WKM)**2.) + WKSD
	  WKDGOSD= PKA(J,H,I)*((WKDGO(J,H,I)-WKDGOM)**2.) + WKDGOSD !WKDGO(J,I)**2.-WKDGOM**2.
	  RTPVAR= PKA(J,H,I)*((VA(J,H,I)-RTPM)**2.) + RTPVAR
        BCANSD= PKA(J,H,I)*((BCAN(J,H,I)-BCANM)**2.) + BCANSD
	  SAVSD= PKA(J,H,I)*((SAV(J,H,I)-SAVM)**2.) + SAVSD
        GNPSD= PKA(J,H,I)*((RR(J,H,I)-GNPM)**2.) +GNPSD
        CASD2= PKA(J,H,I)*((CA(J,H,I)-CAM)**2.) + CASD2
        CAYRSD2= PKA(J,H,I)*((PKA1(J,H,I)-CAYRM)**2.) + CAYRSD2
        TBSD2= PKA(J,H,I)*((TB(J,H,I)-TBM)**2.) + TBSD2        
        TBYRSD2= PKA(J,H,I)*((PKA2(J,H,I)-TBYRM)**2.) + TBYRSD2
        LSD= PKA(J,H,I)*((LOPT(J,H,I)-LM)**2.) + LSD
        YLSD= PKA(J,H,I)*((YL(J,H,I)-YLM)**2.) + YLSD
        CSD= PKA(J,H,I)*((C(J,H,I)-CM)**2.) + CSD
        INVSD= PKA(J,H,I)*((INV(J,H,I)-INVM)**2.) + INVSD
        SAVINVC=PKA(J,H,I)*((SAV(J,H,I)-SAVM)*(INV(J,H,I)-INVM)) + SAVINVC !SAVINGS INVESTMENT CORRELATIONS
        YYGC= PKA(J,H,I)*((YG(J,H,I)-YGM)*(Y(J,H,I)-YM)) + YYGC
	  YSOLWRC=PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)*(Y(J,H,I)-YM)) + YSOLWRC
	  YCC= PKA(J,H,I)*((Y(J,H,I)-YM)*(C(J,H,I)-CM)) + YCC
	  YVCC=PKA(J,H,I)*((Y(J,H,I)-YM)*(VCOPT(J,H,I)-VCM)) + YVCC  !Output Intermediate Input Correlation
        YWKC=PKA(J,H,I)*((Y(J,H,I)-YM)*(WK(J,H,I)-WKM)) + YWKC   
	  YWKDGOC=PKA(J,H,I)*((Y(J,H,I)-YM)*(WKDGO(J,H,I)-WKDGOM)) + YWKDGOC   
	  YINVC= PKA(J,H,I)*((Y(J,H,I)-YM)*(INV(J,H,I)-INVM)) + YINVC
        YLC= PKA(J,H,I)*((Y(J,H,I)-YM)*(LOPT(J,H,I)-LM)) + YLC
        YSRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SR(I)-SRM))+YSRC
	  YSEC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SE(I)-SEM))+YSEC
	  SOLWRSEC= PKA(J,H,I)*((SR(I)-SRM)*(SE(I)-SEM))+SOLWRSEC
	  YSPC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SP(I)-SPM))+YSPC
	  YEPC= PKA(J,H,I)*((SE(I)-SEM)*(SP(I)-SPM))+YEPC
	  YAC= PKA(J,H,I)*((Y(J,H,I)-YM)*(B(H)-BM)) + YAC
	  YAFC= PKA(J,H,I)*((Y(J,H,I)-YM)*(B(BBN(J,H,I))-BM)) + YAFC
        YCAC= PKA(J,H,I)*((Y(J,H,I)-YM)*(CA(J,H,I)-CAM)) + YCAC
        YCAYRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(PKA1(J,H,I)-CAYRM)) + YCAYRC
        YTBC= PKA(J,H,I)*((Y(J,H,I)-YM)*(TB(J,H,I)-TBM)) + YTBC        
        YTBYRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(PKA2(J,H,I)-TBYRM)) + YTBYRC
        YYLC= PKA(J,H,I)*((Y(J,H,I)-YM)*(YL(J,H,I)-YLM)) + YYLC
        YKC= PKA(J,H,I)*((Y(J,H,I)-YM)*(K(J)-KM)) + YKC
        KLLSD= PKA(J,H,I)*((KLL(J,H,I)-KLLM)**2.) + KLLSD 
	  YLLSD= PKA(J,H,I)*((YLL(J,H,I)-YLLM)**2.) + YLLSD 
        YKLLC= PKA(J,H,I)*((KLL(J,H,I)-KLLM)*(Y(J,H,I)-YM)) + YKLLC
        YYLLC= PKA(J,H,I)*((YLL(J,H,I)-YLLM)*(Y(J,H,I)-YM)) + YYLLC
        YGNPC= PKA(J,H,I)*((Y(J,H,I)-YM)*(RR(J,H,I)-GNPM)) + YGNPC

	  SY= PKA(J,H,I)*((Y(J,H,I)-YM)**3.) + SY
	  SSOLWR= PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)**3.) + SSOLWR
	  SYG= PKA(J,H,I)*((YG(J,H,I)-YGM)**3.) + SYG
	  SVC= PKA(J,H,I)*((VCOPT(J,H,I)-VCM)**3.) + SVC	
        SSR=PKA(J,H,I)*((SR(I)-SRM)**3.)+SSR
	  SSE=PKA(J,H,I)*((SE(I)-SEM)**3.)+SSE
	  SSP=PKA(J,H,I)*((SP(I)-SPM)**3.)+SSP
	  SWK= PKA(J,H,I)*((WK(J,H,I)-WKM)**3.) + SWK
	  SWKDGO= PKA(J,H,I)*((WKDGO(J,H,I)-WKDGOM)**3.) + SWKDGO
	  SRTP= PKA(J,H,I)*((VA(J,H,I)-RTPM)**3.) + SRTP
        SBCAN= PKA(J,H,I)*((BCAN(J,H,I)-BCANM)**3.) + SBCAN
	  SSAV= PKA(J,H,I)*((SAV(J,H,I)-SAVM)**3.) + SSAV
        SGNP= PKA(J,H,I)*((RR(J,H,I)-GNPM)**3.) + SGNP
        SCA= PKA(J,H,I)*((CA(J,H,I)-CAM)**3.) + SCA
        SCAYR= PKA(J,H,I)*((PKA1(J,H,I)-CAYRM)**3.) + SCAYR
        STB= PKA(J,H,I)*((TB(J,H,I)-TBM)**3.) + STB        
        STBYR= PKA(J,H,I)*((PKA2(J,H,I)-TBYRM)**3.) + STBYR
        SL= PKA(J,H,I)*((LOPT(J,H,I)-LM)**3.) + SL
        SYL= PKA(J,H,I)*((YL(J,H,I)-YLM)**3.) + SYL
        SC= PKA(J,H,I)*((C(J,H,I)-CM)**3.) + SC
        SINV= PKA(J,H,I)*((INV(J,H,I)-INVM)**3.) + SINV

  435 CONTINUE
  430 CONTINUE
  425 CONTINUE
      YSDP= (YSD**0.5)/YM
	SOLWRSDP=(SOLWRSD**0.5)/SOLWRM
	VCSDP=(VCSD**0.5)/VCM  
	WKSDP=(WKSD**0.5)/WKM
	WKDGOSDP=(WKDGOSD**0.5)/WKDGOM
	BCANSD=BCANSD**0.5                              
      GNPSDP= (GNPSD**0.5)/GNPM	
      CASD= (CASD2**0.5)
      CAYRSD= (CAYRSD2**0.5)
      TBSD= (TBSD2**0.5)
      TBYRSD= (TBYRSD2**0.5)
      LSDP= (LSD**0.5)/LM
      YLSDP= (YLSD**0.5)/YLM
      CSDP= (CSD**0.5)/CM
      INVSDP= (INVSD**0.5)/INVM
	SAVSDP= (SAVSD**0.5)/SAVM
	SRSDP = (SRSD**0.5)/SRM
	SESDP= (SESD**0.5)/SEM
	SPSDP= (SPSD**0.5)/SPM
	KLLSD=KLLSD**0.5
	YLLSD=YLLSD**0.5
      YGNPC= YGNPC/((GNPSD**.5)*(YSD**.5))
      YCC= YCC/((YSD**.5)*(CSD**.5))
	YSOLWRC= YSOLWRC/((YSD**.5)*(SOLWRSD**.5))
	YVCC= YVCC/((YSD**.5)*(VCSD**.5))
	YWKC=YWKC/((YSD**.5)*(WKSD**.5))
	YWKDGOC=YWKDGOC/((YSD**.5)*(WKDGOSD**.5))
      SAVINVC=SAVINVC/((SAVSD**.5)*(INVSD**.5))
	YINVC= YINVC/((YSD**.5)*(INVSD**.5))
      YCAC= YCAC/((YSD**.5)*(CASD2**.5))
      YCAYRC= YCAYRC/((YSD**.5)*(CAYRSD2**.5)) 
      YTBC= YTBC/((YSD**.5)*(TBSD2**.5))      
      YTBYRC= YTBYRC/((YSD**.5)*(TBYRSD2**.5))
      YLC= YLC/((YSD**.5)*(LSD**.5))
      YYLC= YYLC/((YSD**.5)*(YLSD**.5))
      YKC= YKC/((YSD**.5)*(KSD**.5))
      YAC= YAC/((YSD**.5)*(BSD**.5))                  
      YAFC= YAFC/((YSD**.5)*(BSD**.5))                  
      YLKLLC=0.0 !YLKLLC/KLLSD
	YSRC=YSRC/((YSD**.5)*(SRSD**.5))
	YSEC=YSEC/((YSD**.5)*(SESD**.5))
	YSPC=YSPC/((YSD**.5)*(SPSD**.5))
	SOLWRSEC=SOLWRSEC/((SRSD**.5)*(SESD**.5))
	YEPC=YEPC/((SESD**.5)*(SPSD**.5))
      YKLLC=YKLLC/((YSD**.5)*(KLLSD)) 
      YYLLC=YYLLC/((YSD**.5)*(YLLSD)) 

	  SY= SY/((YSD**.5)**3.)
	  SSOLWR= SSOLWR/((SOLWRSD**.5)**3.)
	  SYG= SYG/((YGSD**0.5)**3.)
	  SVC= SVC/((VCSD**.5)**3.)	
        SSR=SSR/((SRSD**.5)**3.)
	  SSE=SSE/((SESD**.5)**3.)
	  SSP=SSP/((SPSD**.5)**3.)
	  SWK=SWK/((WKSD**.5)**3.)
	  SWKDGO=SWKDGO/((WKDGOSD**.5)**3.)
	  SRTP=SRTP/((RTPVAR**0.5)**3.)  !SKEWNESS OF DEBT OUTPUT RATIO
        SBCAN=SBCAN/((BCANSD**0.5)**3.) !SKEWNESS OF LEVERAGE RATIO
	  SSAV=SSAV/((SAVSD**.5)**3.)
        SGNP=SGNP/((GNPSD**.5)**3.)
        SCA=SCA/((CASD2**.5)**3.)
        SCAYR=SCAYR/((CAYRSD2**.5)**3.)
        STB=STB/((TBSD2**.5)**3.)        
        STBYR=STBYR/((TBYRSD2**.5)**3.)
        SL=SL/((LSD**.5)**3.)
        SYL=SYL/((YLSD**.5)**3.)
        SC=SC/((CSD**.5)**3.)
        SINV=SINV/((INVSD**.5)**3.)

C
C**********************************************************
C
C      FIRST ORDER CORRELATIONS
C
C**********************************************************
C
	CC1=0
	YC1=0
	VCC1=0
	WKC1=0
	WKDGOC1=0
	CAC1=0
	GNPC1=0
	CAYRC1=0
	TBC1=0
	TBYRC1=0
	LC1=0
	YLC1=0
	INVC1=0
	KC1=0
	AC1=0
	YLLYC=0
	YLFYC=0
      DO 440 II=1,NSS
      DO 445 I=1,NSS
      DO 450 H=1,NB
      DO 465 J=1,NK
	  IF(PKA(J,H,I).LE.0.0) GOTO 465
	  YC1= PKA(J,H,I)*Y(J,H,I)*P(II,I)*Y(KKN(J,H,I),BBN(J,H,I),II) + YC1
        SRC1=PKA(J,H,I)*SR(I)*P(II,I)*SR(II) + SRC1
	  SEC1=PKA(J,H,I)*SE(I)*P(II,I)*SE(II) + SEC1
	  SPC1=PKA(J,H,I)*SP(I)*P(II,I)*SP(II) + SPC1
	  SOLWRC1=PKA(J,H,I)*SOLWR(J,H,I)*P(II,I)*SOLWR(KKN(J,H,I),BBN(J,H,I),II) + SOLWRC1
	  VCC1= PKA(J,H,I)*VCOPT(J,H,I)*P(II,I)*VCOPT(KKN(J,H,I),BBN(J,H,I),II) + VCC1
	  WKC1= PKA(J,H,I)*WK(J,H,I)*P(II,I)*WK(KKN(J,H,I),BBN(J,H,I),II) + WKC1
	  WKDGOC1= PKA(J,H,I)*WKDGO(J,H,I)*P(II,I)*WKDGO(KKN(J,H,I),BBN(J,H,I),II) 
     X	  + WKDGOC1
	  GNPC1= PKA(J,H,I)*RR(J,H,I)*P(II,I)*RR(KKN(J,H,I),BBN(J,H,I),II)
     X         + GNPC1
        CC1= PKA(J,H,I)*C(J,H,I)*P(II,I)*C(KKN(J,H,I),BBN(J,H,I),II)+CC1
        CAC1= PKA(J,H,I)*CA(J,H,I)*P(II,I)
     X          *CA(KKN(J,H,I),BBN(J,H,I),II)  + CAC1
        CAYRC1= PKA(J,H,I)*PKA1(J,H,I)*P(II,I)
     X          *PKA1(KKN(J,H,I),BBN(J,H,I),II)  + CAYRC1                     
        TBC1= PKA(J,H,I)*TB(J,H,I)*P(II,I)*TB(KKN(J,H,I),BBN(J,H,I),II)
     X           + TBC1               
        TBYRC1= PKA(J,H,I)*PKA2(J,H,I)*P(II,I)
     X          *PKA2(KKN(J,H,I),BBN(J,H,I),II)  + TBYRC1      
        LC1= PKA(J,H,I)*LOPT(J,H,I)*P(II,I)*LOPT(KKN(J,H,I),BBN(J,H,I),II) + LC1
        YLC1= PKA(J,H,I)*YL(J,H,I)*P(II,I)*YL(KKN(J,H,I),BBN(J,H,I),II) + YLC1
        INVC1= PKA(J,H,I)*INV(J,H,I)*P(II,I)*INV(KKN(J,H,I),
     X	  BBN(J,H,I),II) + INVC1
        SAVC1= PKA(J,H,I)*SAV(J,H,I)*P(II,I)*SAV(KKN(J,H,I),
     X	  BBN(J,H,I),II) + SAVC1
	  KC1= PKA(J,H,I)*K(J)*P(II,I)*K(KKN(J,H,I)) + KC1
        AC1= PKA(J,H,I)*B(H)*P(II,I)*B(BBN(J,H,I)) + AC1
	  KLLC1= PKA(J,H,I)*KLL(J,H,I)*P(II,I)*KLL(KKN(J,H,I),BBN(J,H,I),II) + KLLC1
        YLLC1= PKA(J,H,I)*YLL(J,H,I)*P(II,I)*YLL(KKN(J,H,I),BBN(J,H,I),II) + YLLC1
        YLLYC= PKA(J,H,I)*YL(J,H,I)*P(II,I)*Y(KKN(J,H,I),BBN(J,H,I),II) + YLLYC
        YLFYC= PKA(J,H,I)*Y(J,H,I)*P(II,I)*YL(KKN(J,H,I),BBN(J,H,I),II) + YLFYC
  465 CONTINUE
  450 CONTINUE
  445 CONTINUE
  440 CONTINUE
      YC1= (YC1-YM**2.)/(YSD)
	SRC1=(SRC1-SRM**2.)/(SRSD)
	SEC1=(SEC1-SEM**2.)/(SESD)
      SPC1=(SPC1-SPM**2.)/(SPSD)
	SOLWRC1=(SOLWRC1-SOLWRM**2.)/(SOLWRSD)
	VCC1= (VCC1-VCM**2.)/(VCSD)
	WKC1= (WKC1-WKM**2.)/(WKSD)
	WKDGOC1= (WKDGOC1-WKDGOM**2.)/(WKDGOSD)
      GNPC1= (GNPC1-GNPM**2.)/(GNPSD)
      CC1= (CC1-CM**2.)/(CSD)
      AC1= (AC1-BM**2.)/(BSD)
      CAC1= (CAC1-CAM**2.)/(CASD2)   
      CAYRC1= (CAYRC1-CAYRM**2.)/(CAYRSD2)
      TBC1= (TBC1-TBM**2.)/(TBSD2)    
      TBYRC1= (TBYRC1-TBYRM**2.)/(TBYRSD2)
      LC1= (LC1-LM**2.)/(LSD)
      YLC1= (YLC1-YLM**2.)/(YLSD)
      INVC1= (INVC1-INVM**2.)/(INVSD)
	SAVC1= (SAVC1-SAVM**2.)/(SAVSD)
      KC1= (KC1-KM**2.)/(KSD)
	KLLC1=(KLLC1-KLLM**2.)/(KLLSD**2.)
      YLLC1=(YLLC1-YLLM**2.)/(YLLSD**2.)
      YLLYC= (YLLYC-YM*YLM)/((YSD**.5)*(YLSD**.5))
      YLFYC= (YLFYC-YM*YLM)/((YSD**.5)*(YLSD**.5))
C
C********************************************************************
C
C      PRINT THE AGGREGATES AND THEIR STATISTICS
C
C********************************************************************
C
C
      WRITE(6,560) YM, YSDP,SY,MINVAL(BCAN),BCANM,BCANSD,SBCAN
  560 FORMAT('0',2X,' MEAN Y= ',E22.14,3X,' %SD OF Y(2.723)= ',E22.14,3X,' SKW OF Y= ',E22.14,/,  !2x2VAR !2.965 3x3VAR
     X 2X,' LOWEST (Bf/qKf)= ',E22.14,2X,' MEAN (Bf/qKf)= ',E22.14,3X,
     X' SD (Bf/qKf)= ',E22.14,3X,' SKW OF (Bf/qKf)= ',E22.14)
      WRITE(6,5601) RTPM, RTPVAR,SRTP
 5601 FORMAT('0',2X,' MEAN (Bf/Y)= ',E22.14,3X, !DISC FACTOR
     X        ' VAR BoverY = ',E22.14,3X,' SKW BoverY = ',E22.14) !DISC FACTOR
      WRITE(6,5602) WKM, WKSDP, SWK
 5602 FORMAT('0',2X,' MEAN WK= ',E22.14,3X,' %SD WK= ',E22.14,3X,' SKW WK= ',E22.14)
	
	WRITE(6,5603) WKDGOM, WKDGOSDP,MAXVAL(WKDGO), SWKDGO
 5603 FORMAT('0',2X,' MEAN (WKD/qKf)= ',E22.14,3X,
     X' %SD (WKD/qKf)= ',E22.14,3X,' HIGHEST (WKD/qKf)= ',E22.14,3X,' SKW (WKD/qKf)= ',E22.14)
	
	WRITE(6,561) GNPM, GNPSDP, SGNP
  561 FORMAT('0',2X,' MEAN Q= ',E22.14,3X,' %SD Q= ',E22.14,3X,' SKW Q= ',E22.14)
      WRITE(6,562) VCM, VCSDP, SVC
  562 FORMAT('0',2X,' MEAN VC= ',E22.14,3X,' %SD VC= ',E22.14,3X,' SKW VC= ',E22.14)
      WRITE(6,565) CM, CSDP, SC
  565 FORMAT('0',2X,' MEAN C= ',E22.14,3X,' %SD OF C= ',E22.14,3X,' SKW OF C= ',E22.14)
      WRITE(6,570) INVM, INVSDP, invsdp/ysdp, SINV
  570 FORMAT('0',2X,' MEAN INV= ',E22.14,3X,' %SD OF 
     XINV(9.767)= ',E22.14,3X,'INV rel to GDP(3.586)= ',E22.14,3X,' SKW OF INV= ',E22.14)
	WRITE(6,572) SAVM, SAVSDP, SSAV
  572 FORMAT('0',2X,' MEAN SAV= ',E22.14,3X,' %SD OF SAV= ',E22.14,3X,' SKW OF SAV= ',E22.14)
      WRITE(6,575) CAM, CASD, SCA
  575 FORMAT('0',2X,' MEAN CA= ',E22.14,3X,' SD OF CA= ',E22.14,3X,' SKW OF CA= ',E22.14)
      WRITE(6,5751) CAYRM, CAYRSD, SCAYR
 5751 FORMAT('0',2X,' MEAN CAYR= ',E22.14,3X,' SD CAYR= ',E22.14,3X,' SKW OF CAYR= ',E22.14)   
      WRITE(6,576) TBM, TBSD,KLLM,KLLSD, STB
  576 FORMAT('0',2X,' MEAN TB= ',E22.14,3X,' SD OF TB= ',E22.14,/,
     X'0',2X,' MEAN HHTB= ',E22.14,3X,' SD OF HHTB= ',E22.14,3X,' SKW OF TB= ',E22.14) 
      WRITE(6,5761) TBYRM, TBYRSD,YLLM,YLLSD, STBYR
 5761 FORMAT('0',2X,' MEAN TBYR= ',E22.14,3X,' SD TBYR= ',E22.14,/,  
     X'0',2X,' MEAN HHTBYR= ',E22.14,3X,' SD OF HHTBYR= ',E22.14,3X,' SKW OF TBYR= ',E22.14) 
      WRITE(6,590) LM, LSDP, SL
  590 FORMAT('0',' MEAN OF L= ',E22.14,3X,' %SD OF L= ',E22.14,3X,' SKW OF L= ',E22.14)

      WRITE(6,591) SRM, SRSDP, SSR
  591 FORMAT('0',' MEAN OF SR= ',E22.14,3X,' %SD OF SR= ',E22.14,3X,' SKW OF SR= ',E22.14)
	WRITE(6,592) SEM, SESDP,SSE, SOLWRM,SOLWRSDP, SSOLWR
  592 FORMAT('0',' MEAN OF SE= ',E22.14,3X,' %SD OF SE= ',E22.14,3X,' SKW OF SE= ',E22.14/,
     X'0',' MEAN OF SOLWR= ',E22.14,3X,' %SD OF SOLWR= ',E22.14,3X,' SKW OF SOLWR= ',E22.14)
	WRITE(6,593) SPM, SPSDP, SSP
  593 FORMAT('0',' MEAN OF SP= ',E22.14,3X,' %SD OF SP= ',E22.14,3X,' SKW OF SP= ',E22.14)

      WRITE(6,600) YLM, YLSDP, SYL
  600 FORMAT('0',' MEAN OF (Y/L) ',E22.14,3X,' %SD OF (Y/L)= ',E22.14,3X,' SKW OF (Y/L)= ',E22.14)
      WRITE(6,605)
  605 FORMAT('0',' CORRELATIONS OF VARIABLES ')
      WRITE(6,610) YC1
  610 FORMAT('0',' 1ST ORD. CORR. Y(0.749)= ',E22.14) !2x2VAR !0.753 3x3VAR
      WRITE(6,611) GNPC1
  611 FORMAT('0',' 1ST ORD. CORR. Q= ',E22.14)
      WRITE(6,612) VCC1
  612 FORMAT('0',' 1ST ORD. CORR. VC= ',E22.14) 
	WRITE(6,615) CC1
  615 FORMAT('0',' 1ST ORD. CORR. C= ',E22.14)
      WRITE(6,616) WKC1
  616 FORMAT('0',' 1ST ORD. CORR. WK= ',E22.14) 
	WRITE(6,617) WKDGOC1
  617 FORMAT('0',' 1ST ORD. CORR. (WKD/qKf)= ',E22.14) 
	WRITE(6,620) INVC1
  620 FORMAT('0',' 1ST ORD. CORR. INV= ',E22.14)
	WRITE(6,622) SAVC1
  622 FORMAT('0',' 1ST ORD. CORR. SAV= ',E22.14)
      WRITE(6,625) LC1
  625 FORMAT('0',' 1ST ORD. CORR. L= ',E22.14)

      WRITE(6,626) SRC1
  626 FORMAT('0',' 1ST ORD. CORR. SR= ',E22.14)	
	WRITE(6,627) SEC1,SOLWRC1
  627 FORMAT('0',' 1ST ORD. CORR. SE= ',E22.14,/,'0',' 1ST ORD. CORR. SOLWR= ',E22.14)
	WRITE(6,628) SPC1
  628 FORMAT('0',' 1ST ORD. CORR. SP= ',E22.14)

      WRITE(6,630) KC1
  630 FORMAT('0',' 1ST ORD. CORR. K= ',E22.14)
      WRITE(6,635) AC1
  635 FORMAT('0',' 1ST ORD. CORR. A= ',E22.14)
      WRITE(6,640) CAC1
  640 FORMAT('0',' 1ST ORD. CORR. CA= ',E22.14)                          
      WRITE(6,6401) CAYRC1
 6401 FORMAT('0',' 1ST ORD. CORR. CAYR= ',E22.14)
      WRITE(6,641) TBC1,KLLC1
  641 FORMAT('0',' 1ST ORD. CORR. TB= ',E22.14,/,
     X'0',' 1ST ORD. CORR. HHTB= ',E22.14)                         
      WRITE(6,6411) TBYRC1,YLLC1
 6411 FORMAT('0',' 1ST ORD. CORR. TBYR= ',E22.14,/,
     X'0',' 1ST ORD. CORR. HHTBYR= ',E22.14)         
      WRITE(6,645) YLC1
  645 FORMAT('0',' 1ST ORD. CORR. (Y/L)= ',E22.14)
      WRITE(6,650)
  650 FORMAT('0',' CORRELATIONS WITH OUTPUT')
      WRITE(6,651) YGNPC
  651 FORMAT(2X,' Q & Y ',E22.14)
      WRITE(6,655) YCC
  655 FORMAT(2X,' C & Y ',E22.14)
	WRITE(6,657) YVCC
  657 FORMAT(2X,' VC & Y ',E22.14)
	WRITE(6,660) YINVC
  660 FORMAT(2X,' INV & Y ',E22.14)
      WRITE(6,661) YWKC
  661 FORMAT(2X,' WK & Y ',E22.14)      
	WRITE(6,662) YWKDGOC
  662 FORMAT(2X,' (WKD/qKf) & Y ',E22.14)      
	WRITE(6,665) YLC
  665 FORMAT(2X,' L & Y ',E22.14)
      WRITE(6,670) YKC
  670 FORMAT(2X,' K & Y ',E22.14)
      WRITE(6,675) YCAC
  675 FORMAT(2X,' CA & Y ',E22.14)       
      WRITE(6,6751) YCAYRC
 6751 FORMAT(2X,' CAYR & Y ',E22.14)       
      WRITE(6,676) YTBC,YKLLC
  676 FORMAT(2X,' TB & Y ',E22.14,/,
     X2X,' HHTB & Y ',E22.14)
      WRITE(6,6761) YTBYRC,YYLLC
 6761 FORMAT(2X,' TBYR & Y ',E22.14,/,              
     X2X,' HHTBYR & Y ',E22.14)
      WRITE(6,680) YAC,YAFC
  680 FORMAT(2X,' A & Y ',E22.14,2X,' AF & Y ',E22.14)
      WRITE(6,685) YYLC
  685 FORMAT(2X,' (Y/L) & Y ',E22.14)
	WRITE(6,687) SAVINVC
  687 FORMAT(2X,' SAV & INV ',E22.14)
      WRITE(6,690) YLLYC
  690 FORMAT(2X,' CORR OF PRODUCTIVITY WITH LAGGED OUTPUT= ',E22.14)
      WRITE(6,695) YLFYC
  695 FORMAT(2X,' CORR OF PRODUCTIVITY WITH FUTURE OUTPUT= ',E22.14)
C      WRITE(6,700) YLKLLC
C  700 FORMAT(2X,' ESTIMATED ELASTICITY OF L/K= ',E22.14)
	WRITE(6,705) YSRC
  705 FORMAT(2X,' CORRELATION BETWEEN INTEREST RATE SHOCK 
     XAND GDP(-0.560)= ',E22.14)
	WRITE(6,708) YSEC,YSOLWRC,SOLWRSEC
  708 FORMAT(2X,' CORRELATION BETWEEN PRODUCTIVITY SHOCK 
     XAND GDP(0.506)= ',E22.14,/,2X,' CORRELATION BETWEEN SOLWR 
     XAND GDP= ',E22.14,/,2X,' CORRELATION BETWEEN PROD SHOCK 
     XAND INT RATE SHOCK= ',E22.14)
	WRITE(6,719) YSPC
  719 FORMAT(2X,' CORRELATION BETWEEN PRICE SHOCK 
     XAND GDP(-0.377)= ',E22.14)
	WRITE(6,720) YEPC
  720 FORMAT(2X,' CORRELATION BETWEEN PRICE SHOCK 
     XAND PROD SHOCK(-0.269)= ',E22.14)
c*******************************************************************************      
 9999    CALL CPU_TIME ( time_end )
      TIME=(time_end-time_begin)/60
      WRITE (6,1999)  time_begin,time_end,TIME
 1999 FORMAT('CPU start ',f18.12,2x,'CPU end ',f18.12,2x,
     x      'CPU Time',f18.12,' minutes')
	STOP
      END




AERplots.for
C*****************************************************************
C
C  PROGRAM TO SOLVE FOR DECISION RULES ON EQUITY AND FOREIGN ASSETS
C  THAT SATISFY THE OPTIMALITY CONDITIONS OF A DYNAMIC PROGRAMMING PROBLEM
C  GIVEN A BI-LINEAR INTERPOLATION OF THE VALUE FUNCTION V(a,b,y) AND
C  A SET OF INTERPOLATION NODES ON a AND b
C
C*****************************************************************
C
      PROGRAM MATRIX
C
      IMPLICIT DOUBLE PRECISION (A-E,G,K-L,P-Z)
      IMPLICIT INTEGER (H,N,F,M,I)
C
      INTEGER NK,NKK,NB,LNGTH
      PARAMETER  (NK=60) !50) 
	PARAMETER  (NB=80) !72) 
      PARAMETER  (NIT=1)
      PARAMETER (NIP=2)  
      PARAMETER (NIR=2)
	PARAMETER (NIPP=2)
	PARAMETER (NREAL=NIP*NIR) !no. of price shocks
      PARAMETER  (NSS=NIT*NIP*NIR*NIPP)
	PARAMETER (NVAR=3) !(NIT-1)+(NIP-1)+(NIR-1)+(NIPP-1)) !How many of the shocks are random
	PARAMETER (NES=NK*NB)
	PARAMETER (LNGTH=350) !350) !40)
C
	DOUBLE PRECISION MV1(NK,NB),MV2(NK,NB),MKP1(NK,NB),MKP2(NK,NB)
	DOUBLE PRECISION MV3(NK,NB),MV4(NK,NB),MKP3(NK,NB),MKP4(NK,NB)
	DOUBLE PRECISION MBP1(NK,NB),MBP2(NK,NB),MQ1(NK,NB),MQ2(NK,NB)
	DOUBLE PRECISION MBP3(NK,NB),MBP4(NK,NB),MQ3(NK,NB),MQ4(NK,NB)
	DOUBLE PRECISION ISOL1(NK,NB),ISOL2(NK,NB)
	DOUBLE PRECISION ISOL3(NK,NB),ISOL4(NK,NB)
	DOUBLE PRECISION MQF1(NK,NB),MQF2(NK,NB),MSAV1(NK,NB),MSAV2(NK,NB)
	DOUBLE PRECISION MQF3(NK,NB),MQF4(NK,NB),MSAV3(NK,NB),MSAV4(NK,NB)
	INTEGER MBCNB1(NK,NB),MBCNB2(NK,NB)
	INTEGER MBCNB3(NK,NB),MBCNB4(NK,NB)
	DOUBLE PRECISION MBY1(NK,NB),MBY2(NK,NB),MSY1(NK,NB),MSY2(NK,NB)
	DOUBLE PRECISION MBY3(NK,NB),MBY4(NK,NB),MSY3(NK,NB),MSY4(NK,NB)
	DOUBLE PRECISION MNFAY1(NK,NB),MNFAY2(NK,NB),MCAY1(NK,NB),
     XMCAY2(NK,NB),MCONS1(NK,NB),MCONS2(NK,NB),MARGU1(NK,NB),
     XMARGU2(NK,NB),MEXD1(NK,NB),MEXD2(NK,NB),MEQP1(NK,NB),MEQP2(NK,NB),
     XMDIR1(NK,NB),MDIR2(NK,NB),MDIRP1(NK,NB),MDIRP2(NK,NB),
     XMMULT1(NK,NB),MMULT2(NK,NB),MCOVLRQ1(NK,NB),MCOVLRQ2(NK,NB),
     XMEXR1(NK,NB),MEXR2(NK,NB),MBCAN1(NK,NB),MBCAN2(NK,NB),KIBM(NK),BIBM(NB)

	DOUBLE PRECISION MNFAY3(NK,NB),MNFAY4(NK,NB),MCAY3(NK,NB),
     XMCAY4(NK,NB),MCONS3(NK,NB),MCONS4(NK,NB),MARGU3(NK,NB),
     XMARGU4(NK,NB),MEXD3(NK,NB),MEXD4(NK,NB),MEQP3(NK,NB),MEQP4(NK,NB),
     XMDIR3(NK,NB),MDIR4(NK,NB),MDIRP3(NK,NB),MDIRP4(NK,NB),
     XMMULT3(NK,NB),MMULT4(NK,NB),MCOVLRQ3(NK,NB),MCOVLRQ4(NK,NB),
     XMEXR3(NK,NB),MEXR4(NK,NB),MBCAN3(NK,NB),MBCAN4(NK,NB)

	DOUBLE PRECISION APIM(NK,NB),BYIM(NK,NB),SYIM(NK,NB),SIM(NK,NB),
     XNFAYIM(NK,NB),CAYIM(NK,NB),CONSIM(NK,NB),QIM(NK,NB),QFIM(NK,NB)
     X,ARGUIM(NK,NB),INVIM(NK,NB)
	DOUBLE PRECISION PKA1(NK,NB,NSS),PKA2(NK,NB,NSS),PKA(NK,NB,NSS),
     X SSS,KM,EVA,KSD,KSDP,PRKA(NK,NB),AAAA,AAA,PK(NK),PB(NB),
     X CPK(NK),CPB(NB),BPRKA(NK,NB),BAAAA,BBAA,BPKA(NK,NB,NSS),
     X WKPRKA(NK,NB),WKAAA,WKAA,WKPKA(NK,NB,NSS)
	INTEGER MM,IPERM1(NES),IPERM2(NES),IPERMS(NES+NES),INTERNALS
	INTEGER IPERM3(NES),IPERM4(NES)
C
	DOUBLE PRECISION EXPVF(NK,NB,NSS),EXPQ(NK,NB,NSS),
     X EXPRQ(NK,NB,NSS),CONS(NK,NB,NSS),ARGU(NK,NB,NSS),
     X LAM(NK,NB,NSS),EXPLAM(NK,NB,NSS),EXPEXR(NK,NB,NSS),
     X ECOVLRQ(NK,NB,NSS),ECOVLR(NK,NB,NSS),EQPREM(NK,NB,NSS),
     X DIRECT(NK,NB,NSS),DIRPREM(NK,NB,NSS),MULT(NK,NB,NSS),ER(NSS),
     X KPF(NK,NB,NSS),GQZ1(NK,NB,NSS),
     X S(NES+NES),PS(NES+NES),PSS(NES+NES),CPSS(NES+NES)
	DOUBLE PRECISION WEL,CN,YN,CBAR,LBAR,SAVSS,DIV,TEST,QFF(NK,NB,NSS)
	DOUBLE PRECISION ABAR,AG,BG,AY,BY,QBAR,BSS(NK),KBAR,HZERO
	DOUBLE PRECISION ADJV,ADJK,ADJB,ADJQF,ADJGQ,ADJS
	DOUBLE PRECISION ADJV2,ADJK2,ADJB2,ADJQF2,ADJGQ2,ADJS2
	DOUBLE PRECISION ADJV3,ADJK3,ADJB3,ADJQF3,ADJGQ3,ADJS3
	DOUBLE PRECISION ADJV4,ADJK4,ADJB4,ADJQF4,ADJGQ4,ADJS4
      DOUBLE PRECISION L(NK,NB,NSS),Y(NK,NB,NSS),K(NK),B(NB),AVAL(NK),BVAL(NB)
c      DOUBLE PRECISION P1(NK,NB,NK,NB,NSS),P1R(NK,NB,NK,NB,NSS)
c      DOUBLE PRECISION P1P(NK,NB,NK,NB,NSS),P1M(NK,NB,NK,NB,NSS)
C	DOUBLE PRECISION VBM(NK,NB,NSS),EXPVM

      DOUBLE PRECISION V(NK,NB,NSS) !,VA(NB,NK,NB,NSS),VAR(NB,NK,NB,NSS)
C      DOUBLE PRECISION VB(NK,NB,NSS),VBR(NK,NB,NSS)
      DOUBLE PRECISION GUESSQ(NK,NB,NSS),EXPDIV(NK,NB,NSS)   
C	DOUBLE PRECISION BMIN(NK,NB,NK,NB,NSS),BMINA(NK,NB,NK,NB,NSS)
      DOUBLE PRECISION E(NIP),TAX(NIT),R(NIR)
      DOUBLE PRECISION SE(NSS),STAX(NSS),SP(NSS),PR(NIPP),QB(NSS)
      DOUBLE PRECISION P(NSS,NSS),EXPV,DD(NSS,NSS),PL(NSS),
     XSR(NSS),SRN(NSS),PRATE(NIR,NIR),PPRICE(NIPP,NIPP),PTFP(NIP,NIP)
      DOUBLE PRECISION ARGLAB,MINLAB,TOLB,TOLP,TOLMC,TOLKT,TOLM
C	DOUBLE PRECISION TOLS(NK,NB,NSS),TOLF(NK,NB,NSS),TOLH,TOLHP 
	DOUBLE PRECISION PLPRICE(NIPP),PLREAL(NIP*NIR),PIREAL(NIP*NIR,NIP*NIR),PP1(NSS,NSS),PP(NSS,NSS)	     
c
      DOUBLE PRECISION KP(NK,NB,NSS),BP(NK,NB,NSS),RULES(NK,NB,NSS),
     X BCAN(NK,NB,NSS)

	DOUBLE PRECISION BCNBNB(NK,NB,NSS),KNB(NB),KPNB(NK,NB,NSS),BNB(NB),
     X	BPNB(NK,NB,NSS),VNB(NK,NB,NSS),GUESSQNB(NK,NB,NSS),VCNB(NK,NB,NSS),
     X	PKANB(NK,NB,NSS),LNB(NK,NB,NSS),BCANNB(NK,NB,NSS),WKNB(NK,NB,NSS),YNB(NK,NB,NSS),VANB(NK,NB,NSS),PKA2NB(NK,NB,NSS),
     X    CNB(NK,NB,NSS),INVNB(NK,NB,NSS),INVNBM
C*****************************
C	ARRAYS USED IN MOMENTS
C*******************************
	DOUBLE PRECISION C(NK,NB,NSS),VA(NK,NB,NSS),RR(NK,NB,NSS)
	DOUBLE PRECISION YL(NK,NB,NSS),CA(NK,NB,NSS),INV(NK,NB,NSS)
	DOUBLE PRECISION KLL(NK,NB,NSS),YLL(NK,NB,NSS),SAV(NK,NB,NSS),
     X VC(NK,NB,NSS),WK(NK,NB,NSS),WKDGO(NK,NB,NSS),SOLWR(NK,NB,NSS) !MU(NK,NB,NSS),
	INTEGER ZK1,ZB1,ZK2,ZB2,DB,DK,DBNB,DKNB,BBNB(NK,NB,NSS),KKNB(NK,NB,NSS)
	DOUBLE PRECISION INVSD,INVSDP,DIFKP,DIFBP,SAVM,SAVSD,SAVINVC
	DOUBLE PRECISION SAVSDP,SAVC1,INVM,INVC1
	DOUBLE PRECISION VCM,VCSD,VCSDP,MUM,MUSD,MUSDP
	DOUBLE PRECISION YVCC,YMUC,VCC1,MUC1
	DOUBLE PRECISION WKM, WKSD,WKSDP,YWKC,YWKDGOC,WKC1,WKDGOC1
	DOUBLE PRECISION WKDGOM,WKDGOSD,WKDGOSDP
C********************************
C	DOUBLE PRECISION RULESB(NK,NB,NSS),AZ1(NK,NB,NSS),BZ1(NK,NB,NSS)
C	DOUBLE PRECISION RULESV(NK,NB,NSS),VZ1(NK,NB,NSS)
C
      DOUBLE PRECISION GKGAP,STSTA,GBGAP,STSTB
	DOUBLE PRECISION WEL1,RATE,RATE2
	DOUBLE PRECISION KAPPAB,KAPPANB,MRSM,TEMPVC
      DOUBLE PRECISION TEMPC,TEMPTAX,TEMPET,TEMPR,TEMPP,TEMPMRS,TEMPMU
      DOUBLE PRECISION TEMPA,TEMPB,TEMPL,TEMPQ,TEMPDIV,TEMPY,TEMPQF
      DOUBLE PRECISION AH,OMEGA,RBAR,TAXBAR,EBAR,PSI,TEMPST
      DOUBLE PRECISION THETA,THETTA,CORET
      DOUBLE PRECISION AN,YBAR,AC,YA,ACC,TEMPAA,TEMPBB,WAGE,YAA,ACCC       
C
      INTEGER IS,ISS,TOLIT,IPSSAA
      INTEGER CON,CON2,CON3,COORD,CON5,CON6,CON9,CON7,CZ,CZF,CON8,CON15
      INTEGER T,MAXIT,MAXITT,MAXITTT,IPSSA,IPSSB,MAXF
	INTEGER KK(NK,NB,NSS),BB(NK,NB,NSS),BCNB(NK,NB,NSS),NN(1)
	INTEGER CON20,BBR(NK,NB,NSS)
C	INTEGER BBM(NK,NB,NSS),AAM(NB,NK,NB,NSS)
c
	INTEGER LK,LB,HK,HB,AF,BF,SOLBOX(2),CBOX,CON4,SOL1,SOL2,MAXITP
	INTEGER AAZ1(NK,NB,NSS),BBZ1(NK,NB,NSS),RULESP(NK,NB,NSS),CON21
	INTEGER CINT(NK,NB,NSS),CINTER,UPOFILE
	DOUBLE PRECISION EVF(2,2),QIN(NSS),QNXT(NSS),QDIF,QAVGERR
	DOUBLE PRECISION QDIFZ1,QAVGERZ1
	DOUBLE PRECISION EXD(NK,NB,NSS),EXDID,EXDZ1(NK,NB,NSS),AVGEXD
	DOUBLE PRECISION UARGLL,UARGLH,UARGHL,UARGHH,TEST4
	DOUBLE PRECISION C1,C2,C3,C4,C5,C6,A1,A2,A3,SQERV,SQERV2,UARG
	DOUBLE PRECISION TEMPKI,TEMPBI,TEMPAF,TEMPBF,TEST1,TEST2,TEST3
	DOUBLE PRECISION EVLL,EVLH,EVHL,EVHH,CONC,CSOL,BSOL,KSOL,UARGSOL
	DOUBLE PRECISION ISOL
C**********************
	DOUBLE PRECISION PH,KAPPAS,AS,LEVRAT(NK,NB,NSS),MINLEVRAT,MAXLEVRAT !OMOLAM(NK,NB,NSS),
	DOUBLE PRECISION PRBAR,VCBAR,MUBAR,LEVRATMEAN,MINCONS,MINQ,MINCONSW
	INTEGER SMINLEVRAT(3),SMAXLEVRAT(3),SLEVRATMEAN(3),MINB,SSSTATE(NK),KSSSTATE,
     XMINCONSK,MINCONSB,MINQK,MINQB,MINCONSKW,MINCONSBW,MINQKW,MINQBW
	DOUBLE PRECISION ETA,BET,KSI,ALPHA
	DOUBLE PRECISION MVC1(NK,NB),MVC2(NK,NB),MMU1(NK,NB),MMU2(NK,NB)
	DOUBLE PRECISION MVC3(NK,NB),MVC4(NK,NB),MMU3(NK,NB),MMU4(NK,NB)
	DOUBLE PRECISION SRM,SRSD,YSRC,SRC1,SEM,SESD,YSEC,SEC1
C*********************
cc
	INTEGER INITK,INITB,INITIS,FCZ
	DOUBLE PRECISION PKA1S(NK,NB,NSS),PKAS(NK,NB,NSS),
     XFKD(LNGTH,NSS+3),SCUMBPR(LNGTH,NSS),
     XFBD(LNGTH,NSS+3),FBDM,FKDM,FINV(LNGTH,NSS+3),FQ(LNGTH,NSS+3),
     XFINVM,FQM,DINV,FK(LNGTH,NSS+3),FB(LNGTH,NSS+3),FY(LNGTH,NSS+3),
     XFCAY(LNGTH,NSS+3),FC(LNGTH,NSS+3),FYM,FCAYM,FCM,FCM1,
     XFL(LNGTH,NSS+3),FLM,DY,FVC(LNGTH,NSS+3), !FMU(LNGTH,NSS+3),
     XFWKD(LNGTH,NSS+3),FTBY(LNGTH,NSS+3),FVCM,FWKDM,FTBYM !,FMUM,
c     XFMUK(LNGTH,NSS+3),FMUKM,MUKM
	INTEGER BINDING,TAUC
	DOUBLE PRECISION YMAT(NSS,NVAR)

C
c	OPEN(UNIT=5,FILE='C:\Data\FortranCode\Tauchen\fortran\tfpwithut\general\TAUCHENtfput.TXT',STATUS='OLD')
	OPEN(UNIT=6,FILE='MATRIX.TXT')
	OPEN(UNIT=601,FILE='DEVFROMNB.TXT')
      OPEN(UNIT=52,FILE='FORECAST.TXT')
	OPEN(UNIT=521,FILE='FCSTBPR.TXT')
	OPEN(UNIT=53,FILE='AERProb.TXT')	                 
	OPEN(UNIT=21,FILE='C:\Data\ProjectsVF6\Tobinq\AERresub\actTFPcorRuribe2\nonbinding\AERDATANB.TXT',   !  !kap15\AERDATAB.TXT',
     xSTATUS='OLD')
c	OPEN(UNIT=210,FILE='C:\Data\ProjectsVF6\Tobinq\AERresub\actTFPcorRuribe2\inelsL\NONBINDING\AERDATANB.TXT', !B3_4sd_fixed\AERDATAB.TXT',
c     xSTATUS='OLD')    !THIS ALWAYS READS NONBINDING RESULTS OR RESULTS AGAINST WHICH FILE IN UNIT 21 WILL BE COMPARED TO

C                           
c	OPEN(UNIT=20,FILE='MDATIN.TXT')
      OPEN(UNIT=7,FILE='MV2.TXT')
	OPEN(UNIT=8,FILE='MV7.TXT')
	OPEN(UNIT=71,FILE='MV1.TXT')
	OPEN(UNIT=81,FILE='MV8.TXT')
      OPEN(UNIT=9,FILE='MKP2.TXT')
      OPEN(UNIT=10,FILE='MKP7.TXT')
	OPEN(UNIT=91,FILE='MKP1.TXT')
      OPEN(UNIT=101,FILE='MKP8.TXT')
      OPEN(UNIT=11,FILE='MBP2.TXT')
      OPEN(UNIT=12,FILE='MBP7.TXT')
	OPEN(UNIT=111,FILE='MBP1.TXT')
      OPEN(UNIT=121,FILE='MBP8.TXT')
      OPEN(UNIT=13,FILE='MQ2.TXT')
      OPEN(UNIT=14,FILE='MQ7.TXT')
	OPEN(UNIT=131,FILE='MQ1.TXT')
      OPEN(UNIT=141,FILE='MQ8.TXT')
      OPEN(UNIT=15,FILE='MY2.TXT')
      OPEN(UNIT=16,FILE='MY7.TXT')
	OPEN(UNIT=151,FILE='MY1.TXT')
      OPEN(UNIT=161,FILE='MY8.TXT')
      OPEN(UNIT=17,FILE='MSAV2.TXT')
      OPEN(UNIT=18,FILE='MSAV7.TXT')
	OPEN(UNIT=171,FILE='MSAV1.TXT')
      OPEN(UNIT=181,FILE='MSAV8.TXT')
      OPEN(UNIT=19,FILE='MBCNB2.TXT')
      OPEN(UNIT=22,FILE='MBCNB7.TXT')
	OPEN(UNIT=191,FILE='MBCNB1.TXT')
      OPEN(UNIT=221,FILE='MBCNB8.TXT')
      OPEN(UNIT=23,FILE='Bdevm7.txt')         !APIM.TXT')
      OPEN(UNIT=24,FILE='LEVRATdevm7.txt')    !BYIM.TXT')
      OPEN(UNIT=25,FILE='Kdevm7.txt') !SYIM.TXT')
      OPEN(UNIT=26,FILE='BYRATdevm7.txt') !NFAYIM.TXT')
      OPEN(UNIT=27,FILE='TBYdevm7.txt') !CAYIM.TXT')
      OPEN(UNIT=28,FILE='CONSdevm7.txt') !CONSIM.TXT')
      OPEN(UNIT=29,FILE='Qdevm7.txt') !QIM.TXT')
      OPEN(UNIT=30,FILE='INVdevm7.txt') !INVIM.TXT')
      OPEN(UNIT=31,FILE='Ydevm7.txt') 
	OPEN(UNIT=42,FILE='MBY2.TXT')
	OPEN(UNIT=43,FILE='MBY7.TXT')
	OPEN(UNIT=421,FILE='MBY1.TXT')
	OPEN(UNIT=431,FILE='MBY8.TXT')
	OPEN(UNIT=44,FILE='MVC2.TXT')
	OPEN(UNIT=45,FILE='MVC7.TXT')
	OPEN(UNIT=441,FILE='MVC1.TXT')
	OPEN(UNIT=451,FILE='MVC8.TXT')
	OPEN(UNIT=48,FILE='PK.TXT')
	OPEN(UNIT=49,FILE='PB.TXT')
	OPEN(UNIT=50,FILE='PRKA.TXT')
C
      CALL CPU_TIME ( time_begin )
C
C*****************************************************************
C
C             INITIAL VALUES FOR PARAMETERS   
C 
C*****************************************************************
C
	threshold=0.000001 !0.0000025  is baseline !sets prob. threshold to exclude estimate of largest nonzero prob SS
	TAUC=0      !Binary to control to read the tauchen's output     
	SPCORR=1 !1    !Binary to control if simp pers rule uses correlated R and TFP shocks
	IPH=1 !0 !binary to control if model has working capital 0=no
	ZET=1 !binary to control if utilization costs are paid with working capital (0=no)
	IBFIXED=1 !binary to control if debt constraint is a fixed constant or endogenous on qK' (0=fixed constant)
C	Mexican Calibration values      
	GAMMA= 2 !1.1  ! CRRA coefficient
C
	PH=0.2579 !0.0001 !fraction of inputs of V and m financed by working capital from firm-level data
	IF(IPH.eq.0) PH=0.0
      RBAR=0.08571 !1.08571-1. !(1.08571)**.25 - 1. !0.065 !(1+0.065)**.25 - 1.  !world real interest rate
	OMEGA=1.8461 !1.98209 !2.1189     ! labor exponent in g(l)
	ALPHA=0.5924043 !0.63878076 !exponent of labor in production function 
	BET=0.3053667 !1.-ALPHA !exponent of mK in production function
	ETA=1.-ALPHA-BET
	PHI=2.75 !3.0 !3.5 for sd(i)/sd(y) !4.3 last used for Ruribe to match SD(I) !1.25last used for actual TFP & Ru.s.  !Capital adjustment cost coefficient
      AN=6.982 !productivity coefficient
	DELTAS=0.08800443 !Depreciation Rate
      KAPPAB=1.+(-0.2) !(-0.2656484-1.0*0.08316769) !+(-0.2534065-0.75*0.07642265) !(-0.15) ! !-0.6042346394026 !(-0.28351-2.0*0.091) for no corr R&TFP !-0.63383173418929 ! !in s.d.'s from average of NB case 
	KAPPANB=1.-1000.0 !0.0008 
C      PSI=0.563003861009 !0.4 !(1.-kappa)/kappa  !0.56308 ! !-0.01689
      kappa=KAPPANB
	binding=0 !(0 for nonbinding case) binary to control binding and nonbinding household margin constraint cases
      Z=1.  !binary for controlling if working capital enters in borrowing constraint 1=YES
	IF(IBFIXED.EQ.0) THEN
	KFIXED=1.0 !664.18957519531250-2.0*3.0 !for K(1) !for K(20) 721.18957519531250  !750.49502601211 !1.0 !672.67 !690.669
	QFIXED=1.0 !0.930937 !1.0
	KAPPA=1.0-376.93359286601634 !1-min of (qb'-wk)!kappab !1.0-191.188 !KAPPA !setting this to a number allows setting ad-hoc borrowing constraint
	ENDIF
C
      EBAR= 1.0 !1+0.0129!steady-state productivity shock on Y
      TAXBAR=0.16861538 !0.15838235 !steady state Tax
      PRBAR=1.02784034 !1.05331595 !steady state price
c
	KBAR=799.59186581
	VCBAR=45.24087965
	LBAR=19.05035797
	TBOY=0.06808434 !Trade Balance/GDP ratio
	BBAR=-352.19059155
	CTBAR=265.43703344
	BETA=0.01660445
c
	INVBAR=KBAR*DELTAS
	YBAR=EBAR*AN*(KBAR**BET)*(LBAR**ALPHA)*(VCBAR**ETA)
	QBAR =1.  !steady-state q
      WEL=CTBAR-((LBAR**OMEGA)/OMEGA) !-0.546081149232E+02 !STEADY STATE LIFETIME UTILITY
      RATE=exp(BETA*log(1.+WEL))
	RATE2 = (1+ WEL)**(BETA)
	WEL1=(WEL**(1-GAMMA))/(1-GAMMA)
	WEL=WEL1*(1/(1-(1/RATE)))
	CTYBAR=CTBAR/(YBAR-prbar*VCBAR)
	INVYBAR=INVBAR/(YBAR-prbar*VCBAR)
C
      V=WEL  !initial guess of value function
      COORD=0
C
C     PRINT PARAMETERS
C
	WRITE(6,5) OMEGA,GAMMA,DELTAS,BETA,PHI,BET,ALPHA,ETA,KBAR,RBAR,PH,AN,
     X 1.-KAPPA,TAXBAR,LBAR,QBAR,PRBAR,  !DIV,WAGE,
     X CTBAR,BBAR,YBAR,VCBAR,WEL,EBAR,BINDING,TAUC
    5 FORMAT(' ','OMEGA=',F19.14,/,'GAMMA=',F19.14,/,'DELTASS=',
     X F19.14,/,'BETA=',F19.14,/,'PHI=',F19.14,/,
     x	'BET=',F19.14,/,'ALPHA=',F19.14,/,'ETA=',F19.14,/,
     X	'KBAR=',F19.14,
     X   /,'RBAR=',F19.14,/,'PH=',F19.14,/,'AN=',F19.10,/,
     X 'HHKAPPA= ',F19.14,/,'TAXBAR=',F19.14,
     X 'LBAR=',F19.14,/,'QBAR= ',F19.14,/,'PRBAR= ',F19.14,/,   !'DIV=',F19.14,/,
     X  'CBAR=',F19.14,/,'BBAR=',F19.14  !'WAGE=',F19.14,/,
     X  ,/,'GROSSYBAR=',F19.14,
     X /,'VCBAR=',F19.14,/,'WEL=',F19.14
     X ,/,'EBAR=',F19.14,/,'BINDING=',I2,/,'TAUCHEN=',I2)
C**************************************************************
C  SPECIFICATION OF MARKOV PROCESS OF EXOGENOUS SHOCKS
C  (THREE ALTERNATIVES)
C*************************************************************
C
	IF(TAUC.EQ.1) GOTO 890
C  STATE VECTOR OF SHOCKS FOR THE FIRST TWO ALTERNATIVES
C  THAT USE TWO-POINT MARKOV CHAINS
C  (SIZE OF SHOCKS IS SAME AS STANDARD DEVIATION OF EACH)
	TAX(1)=0
      R(1)=log(1.-0.019582) !for Ruribe !-0.01121) for R u.s. !-0.018523)
	R(2)=log(1.+0.019582) !for Ruribe !+0.01121) for R u.s. !+0.018523)
	PR(1)=log(1.-0.033454)
	PR(2)=log(1.+0.033454)
	E(1)=log(1.-0.013404) !for TFP no util  !-0.009) !-0.010334) 
      E(2)=log(1.+0.013404) !for TFP no util !+0.009) !+0.010334)
C	R=0
C	PR=0
C	E=0 
C
C THIS FIRST VARIANT USES SIMPLE PERSISTENCE & SYMMETRY FOR THREE TWO-POINT INDEPENDENT MARKOV PROCESSES
C FOR R,P AND TFP
C
      IF(SPCORR.EQ.1) GOTO 7090
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
C    LIMITING PROBABILITIES 
	P=0.0
	PL=1./8.

      WRITE(6,61) THETAR,THETAP,THETAA,PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)  
   61 FORMAT(1X,'AUTORATE=',F7.5,1X,'AUTOPRICE=',F10.8,1X,
     X  'AUTOTFP=',F10.8,1X,'PL=',8F10.8,/)
C TRANSITION PROBABILITIES
	DO 6101 IS=1,2
	DO 6102 ISS=1,2
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PRATE(ISS,IS)=(1.-THETAR)*0.5 + THETAR*DD(ISS,IS)
	  PPRICE(ISS,IS)=(1.-THETAP)*0.5 + THETAP*DD(ISS,IS)
	  PTFP(ISS,IS)=(1.-THETAA)*0.5 + THETAA*DD(ISS,IS)
        WRITE(6,6103) IS,ISS,PRATE(ISS,IS),PPRICE(ISS,IS),PTFP(ISS,IS)
 6103 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'FOR RATE, PRICE, TFP=',3F19.14)
 6102 CONTINUE
 6101 CONTINUE
	IS=0
	DO 2101 IR=1,NIR
      DO 3101 IPP=1,NIPP
	DO 4101 IP=1,NIP
	IS=1+IS
	P(1,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(2,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(3,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(4,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(2,IP)
	P(5,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(6,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(7,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(8,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(2,IP)
      WRITE(6,5101) IS,P(1:8,IS)
 5101 FORMAT(1X,'TRANS PROB FROM',I3,'TO 8 STATES AT T+1= ',8F19.14)
 4101 CONTINUE
 3101 CONTINUE
 2101 CONTINUE
C
C     THIS SECOND ALTERNATIVE USES A VARIANT OF SIMP PERS RULE THAT ALLOWS FOR CORR(TFP,R) AND
C     TREATS P AS AN INDPENDENT SIMP PERS PROCESS
C
7090	IF(SPCORR.EQ.0) goto 7091
C  A)  process for PRICE shock
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	PPRICE=0.0
	PLPRICE=0.5
      PPRICE(1,1)=(1.-THETAP)*0.5 + THETAP
	PPRICE(2,1)=1.-PPRICE(1,1)
	PPRICE(2,2)=(1.-THETAP)*0.5 + THETAP
	PPRICE(1,2)=1.-PPRICE(2,2)
	WRITE(6,6881) PLPRICE(1),PLPRICE(2)
 6881 FORMAT(/,'LIMITING PROBS OF PRICE PROCESS ',/,'PLTAX1=',F10.8,1X,
     X      'PLTAX2=',F10.8,/)
	DO 2881 IS=1,NIP
        DO 3881 ISS=1,NIP
        WRITE(6,4881) IS,ISS,PPRICE(ISS,IS)
 4881 FORMAT(1X,'TRANS PROB FROM P',I3,'TO',I3,1X,'=',E19.14)
 3881 CONTINUE
 2881 CONTINUE
c
C B) Joint Markov Process for TFP and R shocks (SIMPLE PERSISTENCE & SYMMETRY)
c
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
      THETA=(THETAR+THETAA)/2.    !COMMON SIMPLE PERSISTENCE AUTOCORRELATION COEFFICIENT
      CORET=-0.669  !CORRELATION ACROSS TFPnoutil AND RURIBE
C    LIMITING PROBABILITIES FOR 2*2 CASE
	PIREAL=0.0
	PLREAL=0.0
        PLREAL(1)=(1.+CORET)/4.
        PLREAL(2)=0.5-PLREAL(1)
        PLREAL(3)=PLREAL(2)
        PLREAL(4)=PLREAL(1)
      WRITE(6,601) THETA,PLREAL(1),PLREAL(2),PLREAL(3),PLREAL(4),CORET
  601 FORMAT(/,'THETA=',F7.5,1X,'PLREAL1=',F10.8,1X,'PLREAL2=',
     X F10.8,/,'PLREAL3=',F10.8,1X,'PLREAL4=',F10.8,1X,'CORER=',F10.8,/)
C TRANSITION PROBABILITIES
	DO 2001 IS=1,NREAL
        DO 3001 ISS=1,NREAL
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PIREAL(ISS,IS)=(1.-THETA)*PLREAL(ISS) + THETA*DD(ISS,IS)
        WRITE(6,4001) IS,ISS,PIREAL(ISS,IS)
 4001 FORMAT(1X,'TRANS PROB FROM REAL STATE',I3,'TO',I3,1X,'=',E19.14)
 3001 CONTINUE
 2001 CONTINUE
C
C C) JOINT TRANSITION PROBABILITY MATRIX OF TFP, R AND P SHOCKS
C	(this can be programmed in simple do loop or vecto notation but it was done
c      line by line to preserve ordering of shocks we had in the rest of the code, which 
c	goes (R,P,TFP), since there is an independent process for P and a joint for R,TFP, but P was
c     ordered second, the three-shock joint trans probs had to be written line by line)
c 
	P(1,1)=PPRICE(1,1)*PIREAL(1,1)
	P(2,1)=PPRICE(1,1)*PIREAL(2,1)
	P(3,1)=PPRICE(2,1)*PIREAL(1,1)
	P(4,1)=PPRICE(2,1)*PIREAL(2,1)
	P(5,1)=PPRICE(1,1)*PIREAL(3,1)
	P(6,1)=PPRICE(1,1)*PIREAL(4,1)
	P(7,1)=PPRICE(2,1)*PIREAL(3,1)
	P(8,1)=PPRICE(2,1)*PIREAL(4,1)
	P(1,2)=PPRICE(1,1)*PIREAL(1,2)
	P(2,2)=PPRICE(1,1)*PIREAL(2,2)
	P(3,2)=PPRICE(2,1)*PIREAL(1,2)
	P(4,2)=PPRICE(2,1)*PIREAL(2,2)
	P(5,2)=PPRICE(1,1)*PIREAL(3,2)
	P(6,2)=PPRICE(1,1)*PIREAL(4,2)
	P(7,2)=PPRICE(2,1)*PIREAL(3,2)
	P(8,2)=PPRICE(2,1)*PIREAL(4,2)
	P(1,3)=PPRICE(1,2)*PIREAL(1,1)
	P(2,3)=PPRICE(1,2)*PIREAL(2,1)
	P(3,3)=PPRICE(2,2)*PIREAL(1,1)
	P(4,3)=PPRICE(2,2)*PIREAL(2,1)
	P(5,3)=PPRICE(1,2)*PIREAL(3,1)
	P(6,3)=PPRICE(1,2)*PIREAL(4,1)
	P(7,3)=PPRICE(2,2)*PIREAL(3,1)
	P(8,3)=PPRICE(2,2)*PIREAL(4,1)
	P(1,4)=PPRICE(1,2)*PIREAL(1,2)
	P(2,4)=PPRICE(1,2)*PIREAL(2,2)
	P(3,4)=PPRICE(2,2)*PIREAL(1,2)
	P(4,4)=PPRICE(2,2)*PIREAL(2,2)
	P(5,4)=PPRICE(1,2)*PIREAL(3,2)
	P(6,4)=PPRICE(1,2)*PIREAL(4,2)
	P(7,4)=PPRICE(2,2)*PIREAL(3,2)
	P(8,4)=PPRICE(2,2)*PIREAL(4,2)
C
	P(1,5)=PPRICE(1,1)*PIREAL(1,3)
	P(2,5)=PPRICE(1,1)*PIREAL(2,3)
	P(3,5)=PPRICE(2,1)*PIREAL(1,3)
	P(4,5)=PPRICE(2,1)*PIREAL(2,3)
	P(5,5)=PPRICE(1,1)*PIREAL(3,3)
	P(6,5)=PPRICE(1,1)*PIREAL(4,3)
	P(7,5)=PPRICE(2,1)*PIREAL(3,3)
	P(8,5)=PPRICE(2,1)*PIREAL(4,3)
	P(1,6)=PPRICE(1,1)*PIREAL(1,4)
	P(2,6)=PPRICE(1,1)*PIREAL(2,4)
	P(3,6)=PPRICE(2,1)*PIREAL(1,4)
	P(4,6)=PPRICE(2,1)*PIREAL(2,4)
	P(5,6)=PPRICE(1,1)*PIREAL(3,4)
	P(6,6)=PPRICE(1,1)*PIREAL(4,4)
	P(7,6)=PPRICE(2,1)*PIREAL(3,4)
	P(8,6)=PPRICE(2,1)*PIREAL(4,4)
	P(1,7)=PPRICE(1,2)*PIREAL(1,3)
	P(2,7)=PPRICE(1,2)*PIREAL(2,3)
	P(3,7)=PPRICE(2,2)*PIREAL(1,3)
	P(4,7)=PPRICE(2,2)*PIREAL(2,3)
	P(5,7)=PPRICE(1,2)*PIREAL(3,3)
	P(6,7)=PPRICE(1,2)*PIREAL(4,3)
	P(7,7)=PPRICE(2,2)*PIREAL(3,3)
	P(8,7)=PPRICE(2,2)*PIREAL(4,3)
	P(1,8)=PPRICE(1,2)*PIREAL(1,4)
	P(2,8)=PPRICE(1,2)*PIREAL(2,4)
	P(3,8)=PPRICE(2,2)*PIREAL(1,4)
	P(4,8)=PPRICE(2,2)*PIREAL(2,4)
	P(5,8)=PPRICE(1,2)*PIREAL(3,4)
	P(6,8)=PPRICE(1,2)*PIREAL(4,4)
	P(7,8)=PPRICE(2,2)*PIREAL(3,4)
	P(8,8)=PPRICE(2,2)*PIREAL(4,4)

C
	DO 2015 IS=1,NSS
	WRITE(6,2016) IS,P(1,IS),P(2,IS),P(3,IS),P(4,IS),P(5,IS),P(6,IS),
     X P(7,IS),P(8,IS)
 2016 FORMAT('TRANS PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
	DO 2217 ISS=1,NSS
	WRITE(53,2218) P(ISS,IS)
 2218 FORMAT(F12.8)
 2217 CONTINUE
 2015 CONTINUE
C
C D) JOINT LIMITING DISTRIBUTION OF R,P,TFP SHOCKS
C
	PP1=P
	DO 2017 I=1,300
	PP=MATMUL(PP1,P)
	PP1=PP
 2017	CONTINUE
 	PRINT *,'TRANSITION MATRIX POWERED 300 TIMES'
	DO 2018 IS=1,NSS
	WRITE(6,2019) IS,PP(1,IS),PP(2,IS),PP(3,IS),PP(4,IS),PP(5,IS),
     X PP(6,IS),PP(7,IS),PP(8,IS)
 2019 FORMAT('LIM PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
 2018 CONTINUE
	PL=PP(1:8,1)
	PRINT *,'JOINT LIMITING PROBABILITY OF SHOCKS'
      WRITE(6,2119) PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)
 2119 FORMAT(/,8F12.8,/)
C	
C**********************
C
7091  IS=0
      DO 709 IT=1,NIT
      DO 710 IR=1,NIR
      DO 711 IPP=1,NIPP
      DO 712 IP=1,NIP
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(E(IP))*EBAR
      SR(IS)=EXP(R(IR))*(1.+RBAR)
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(PR(IPP))*PRBAR !Price shock
      WRITE(6,4012) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
 4012 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      
  712 CONTINUE
  711 CONTINUE
  710 CONTINUE 
  709 CONTINUE
	GOTO 955
C************************************************************
C	THIS THIRD ALTERNATIVE ALLOWS THE THREE SHOCKS TO FOLLOW
C     A VAR SPECIFICATION WITH ANY AUTOCORR MATRIX AND ANY COVA 
C     MATRIX OF ERROR TERMS (IT READS THE CORRESPONDING TRASITION MATRIX 
C     AND REALIZATIONS VECTOR FROM THE
C	OUTPUT OF TAUCHEN'S QUADRATURE ALGORITHM)
C************************************************************
  890	DO 931 ISS=1,NVAR
	DO 940  IS=1,NSS
	READ(5,950) YMAT(IS,ISS)
  950	FORMAT(F19.10) !'VALUES OF REALIZATIONS=',E19.14)
  940 CONTINUE
  931 CONTINUE
 
  	DO 900 IS=1,NSS
	DO 910 ISS=1,NSS
	READ(5,920) P(ISS,IS)
  920	FORMAT(F19.10) !'TRANS PROB=',E19.14)
	WRITE(6,925) IS,ISS,P(ISS,IS)
  925 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'=',f19.14)
  910 CONTINUE
  900 CONTINUE

c	E(1)=log(YMAT(1,1)) !0.01 .0075 0.0025 0.001 0.0005 !log(1.0-0.0135) !-0.01
	TAX(1)=0 !.01
c	YMAT=0.0
c      R(1)=0.0
c      E(2)=log(YMAT(2,1))         !log(1.0+0.0135) !-E(1)
C      TAX(2)= -TAX(1)
C      R(2)=-R(1)
c	PR(1)=0.0
c	PR(2)=0.0
      IS=0
      DO 809 IT=1,NIT
      DO 810 IP=1,NIP
      DO 811 IR=1,NIR
      DO 812 IPP=1,NIPP     !WARNING: ORDERING TO READ YMAT DEPENDS ON ORDERING IN MARKOV CODE & "PARMS*.TXT" file
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(YMAT(IS,3))*EBAR		!EXP(E(IP))
      SR(IS)=EXP(YMAT(IS,1))*(1.+RBAR)		!EXP(R(IR))
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(YMAT(IS,2))*PRBAR !PRBAR Price shock EXP(PR(IPP))
        WRITE(6,815) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
  815 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      

  812 CONTINUE
  811 CONTINUE
  810 CONTINUE 
  809 CONTINUE

	DO 111 IS=1,NSS
	read(5,121) PL(IS)
  121	FORMAT(F19.10) 
      WRITE(6,117) IS,PL(IS)
  117 FORMAT('PL FOR STATE ',I4,' = ',1x,F10.8)
  111 CONTINUE
	CLOSE(UNIT=5)	
C
C***READING EXOGENOUS DATA FILE WITHE GUESSQ,V,K,B
c      GOTO 333
  955 WKMAX=0.0
      BMIN=B(NB)
	tmindebt=1000000.0
	t2mindebt=1000000.0
      DO 3201 IS=1,NSS !H=1,NB
  	DO 3202 H=1,NB		!Beware of reading the data in the same order as it was printed!
      DO 3203 I=1,NK  !IS=1,NSS
	ISS=IS
      READ(21,1775,ERR=3203) BCNB(I,H,IS),ISS,K(I),KP(I,H,IS),B(H), !K(I),B(H),ISS,GUESSQ(I,H,IS),V(I,H,IS)
     X	BP(I,H,IS),V(I,H,IS),GUESSQ(I,H,IS),
     X    BB(I,H,IS),KK(I,H,IS),VC(I,H,IS),
     X	PKA(I,H,IS),L(I,H,IS)                       
 1775 FORMAT('BCNB= ',I2,1X,'STATE= ',I4,1X,'K=',F19.14,1X,'K+1=', ! (2X'K=',F19.14,2X,'B=',F19.14,2X,'STATE=',I4,2X,
     X F19.14,1X,'B=',F19.14,1X,'B+1=',F19.14,1X,'V=',D25.16,1X,   !'q=',F19.14,2X,'V=',F19.14,2X)                                             
     X'Q=',F25.16,1X,'BB=',I3,1X,'KK=',I3,1X,'VC=',D25.16,1X,
     X 'PKA=',D25.16,1X,'L=',D25.16)
	TEMPQ=GUESSQ(I,H,IS)
	TEMPTAX=STAX(IS)
	TEMPP=SP(IS)
	TEMPE=SE(IS)
	TEMPR=SR(IS)-1.
      TEMPL=L(I,H,IS)
	TEMPVC=VC(I,H,IS)
	TEMPYG=TEMPE*AN*(K(I)**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)
	WK(I,H,IS)=PH*((1.+temptax)*(TEMPL**OMEGA)+(TEMPP*TEMPVC)) !working capital financing by firms (foreign liability)
	BCAN(I,H,IS)=((BP(I,H,IS)/(1.+TEMPR))-Z*(1.+TEMPR)*WK(I,H,IS))/(GUESSQ(I,H,IS)*KP(I,H,IS))
      tmindebt=min(tmindebt,-(1.-KAPPA)*(GUESSQ(I,H,IS)*KP(I,H,IS)))
	if(pka(I,H,IS).GT.0.0) t2MINDEBT=min(t2mindebt,-(1.-KAPPA)*(GUESSQ(I,H,IS)*KP(I,H,IS)))
	Y(I,H,IS)=TEMPYG-(TEMPP*TEMPVC) !GDP equals gross output minus nonfinancial cost of intermediate inputs      WK(I,H,IS)=PH*((1+temptax)*(L(I,H,IS)**OMEGA)+(TEMPP*VC(I,H,IS)) +  (K(I)*((ZET*AZERO)*MU(I,H,IS)**AONE)/AONE)) !working capital financing by firms (foreign liability)
	IF(PKA(I,H,IS).GT.0.0) THEN
	WKMAX=MAX(WKMAX,WK(I,H,IS))
	BMIN=MIN(BMIN,BP(I,H,IS))
	ENDIF

C read data from nonbinding scenario
	READ(210,1776,ERR=3203) BCNBNB(I,H,IS),ISSNB,KNB(I),KPNB(I,H,IS),BNB(H), !K(I),B(H),ISS,GUESSQ(I,H,IS),V(I,H,IS)
     X	BPNB(I,H,IS),VNB(I,H,IS),GUESSQNB(I,H,IS),
     X    BBNB(I,H,IS),KKNB(I,H,IS),VCNB(I,H,IS),
     X	PKANB(I,H,IS),LNB(I,H,IS)                       
 1776 FORMAT('BCNB= ',I2,1X,'STATE= ',I4,1X,'K=',F19.14,1X,'K+1=', ! (2X'K=',F19.14,2X,'B=',F19.14,2X,'STATE=',I4,2X,
     X F19.14,1X,'B=',F19.14,1X,'B+1=',F19.14,1X,'V=',D25.16,1X,   !'q=',F19.14,2X,'V=',F19.14,2X)                                             
     X'Q=',F25.16,1X,'BB=',I3,1X,'KK=',I3,1X,'VC=',D25.16,1X,
     X 'PKA=',D25.16,1X,'L=',D25.16)
	WKNB(I,H,IS)=PH*((1.+temptax)*(LNB(I,H,IS)**OMEGA)+(TEMPP*VCNB(I,H,IS))) !working capital financing by firms (foreign liability)
	BCANNB(I,H,IS)=((BPNB(I,H,IS)/(1.+TEMPR))-Z*(1.+TEMPR)*WKNB(I,H,IS))/(GUESSQNB(I,H,IS)*KPNB(I,H,IS))
	TEMPYGNB=TEMPE*AN*(KNB(I)**BET)*(LNB(I,H,IS)**ALPHA)*(VCNB(I,H,IS)**ETA)
	YNB(I,H,IS)=TEMPYGNB-(TEMPP*VCNB(I,H,IS))

 3203 CONTINUE
 3202 CONTINUE
 3201 CONTINUE
	CLOSE(UNIT=21)
	IF(MINVAL(BCNB).EQ.1) binding=0
C*******************************************************C
      TEMPKI=1
	SRN=SR-1
	DO 113 IS=1,NSS
	ERB=0.0
	DO 1113 ISS=1,NSS
	ERB=P(ISS,IS)*(1.+SR(ISS))+ERB
 1113 CONTINUE
      ER(IS)=ERB
  113 CONTINUE

c  equity price discounting dividends at world interest rate (QNXT)
c	QIN=0.0
c	DO 11151 IS=1,NSS
c	DO 11152 I=1,NK
c	DO 11153 H=1,NB
c	DO 1116 ISS=1,NSS
c	QIN(IS)=P(ISS,IS)*(EXPDIV(I,H,ISS)/(1.+SR(ISS)))+QIN(IS)   !initial price
c1116  CONTINUE
c11153 CONTINUE 
c11152 CONTINUE
c11151 CONTINUE

c  117 DO 1151 IS=1,NSS
c      DO 1152 I=1,NK
c	DO 1153 H=1,NB
c	DO 116 ISS=1,NSS
c	QNXT(IS)=P(ISS,IS)*(EXPDIV(I,H,ISS)+QIN(ISS))/
c     X	(1.+SR(ISS)) +QNXT(IS)   
c  116 CONTINUE
c 1153 CONTINUE
c 1152 CONTINUE
c 1151 CONTINUE
c	IF(MAXVAL(ABS(QNXT-QIN)).GT.0.00000000001) THEN
c	QIN=QNXT
c	QNXT=0.0
c	GOTO 117
c	ENDIF

C
      CON15=0
      TPRBINDING=0.0
      DO 201 IS=1,NSS
	DO 202 H=1,NB
      DO 203 I=1,NK
      TEMPE=SE(IS)
	TEMPR=SR(IS)-1
	TEMPP=SP(IS)
	TEMPKI=K(I)
      IF(BCNB(I,H,IS).EQ.0) THEN
	TPRBINDING=PKA(I,H,IS)+TPRBINDING
      con15=con15+1
	ENDIF
c      WRITE(20,1776) I,H,IS,GUESSQ(I,H,IS),V(I,H,IS),OMOLAM(I,H,IS),
c     X    KK(I,H,IS),BB(I,H,IS),BCAN(I,H,IS),BCNB(I,H,IS)	       	       
c 1776 FORMAT(2X'K=',I4,2X,'B=',I4,2X,'STATE=',I4,2X,
c     X 'q=',F25.16,2X,'V=',F25.16,2X,'OMLAM=',F19.14,
c     X 1X,'KK=',I4,1X,'BB=',I4,2X,'BCAN=',d25.16,1X,'BCNB= ',I4)         
  203 CONTINUE
  202 CONTINUE
  201 CONTINUE
	CLOSE(UNIT=20)

      WRITE(6,936) tmindebt,T2MINDEBT,CON15
  936 FORMAT(' smallest value of kappaxQxKf= ',f19.14,/,' smallest value of kappaxQxKf WITH positive LR PROB= ',f19.14,/,
     X' WORKING CAP CONSTRAINT BINDS ',I12,' TIMES ',
     x2X,' LR PROB OF BINDING= ',D25.16/)  	

C  CREATE&WRITE MATRICES FOR 3D PLOTS

	DO 31 I=1,NK
      DO 32 H=1,NB
	MV1(I,H)=V(I,H,2)
	MV2(I,H)=V(I,H,7)
	MV3(I,H)=V(I,H,1)
	MV4(I,H)=V(I,H,8)
	MVC1(I,H)= VC(I,H,2)
	MVC2(I,H)= VC(I,H,7)
	MVC3(I,H)= VC(I,H,1)
	MVC4(I,H)= VC(I,H,8)
	MBCNB1(I,H)=BCNB(I,H,2) !BB(I,H,1)
	MBCNB2(I,H)=BCNB(I,H,7) !BB(I,H,3)
	MBCNB3(I,H)=BCNB(I,H,1) !BB(I,H,4)
	MBCNB4(I,H)=BCNB(I,H,8) !BB(I,H,2)
	MBCAN1(I,H)=BCAN(I,H,2)
	MBCAN2(I,H)=BCAN(I,H,7)
	MBCAN3(I,H)=BCAN(I,H,1)
	MBCAN4(I,H)=BCAN(I,H,8)
	MKP1(I,H)=KP(I,H,2)
	MKP2(I,H)=KP(I,H,7)
	MKP3(I,H)=KP(I,H,1)
	MKP4(I,H)=KP(I,H,8)
	ISOL1(I,H)=MKP1(I,H)-(1.-DELTAS)*K(I)
	ISOL2(I,H)=MKP2(I,H)-(1.-DELTAS)*K(I)
	ISOL3(I,H)=MKP3(I,H)-(1.-DELTAS)*K(I)
	ISOL4(I,H)=MKP4(I,H)-(1.-DELTAS)*K(I)
	MBP1(I,H)=BP(I,H,2)
	MBP2(I,H)=BP(I,H,7)
	MBP3(I,H)=BP(I,H,1)
	MBP4(I,H)=BP(I,H,8)
	MQ1(I,H)=GUESSQ(I,H,2)
	MQ2(I,H)=GUESSQ(I,H,7)
	MQ3(I,H)=GUESSQ(I,H,1)
	MQ4(I,H)=GUESSQ(I,H,8)
	MQF1(I,H)=Y(I,H,2) !QNXT(1)
	MQF2(I,H)=Y(I,H,7) !QNXT(2)
	MQF3(I,H)=Y(I,H,1) !QNXT(3)
	MQF4(I,H)=Y(I,H,8) !QNXT(4)
	MSAV1(I,H)=MBP1(I,H)-B(H) + ISOL1(I,H) !MQ1(I,H)*MKP1(I,H) + MBP1(I,H)
      MSAV2(I,H)=MBP2(I,H)-B(H) + ISOL2(I,H) !MQ2(I,H)*MKP2(I,H) + MBP2(I,H)
	MSAV3(I,H)=MBP3(I,H)-B(H) + ISOL3(I,H) !MQ1(I,H)*MKP1(I,H) + MBP1(I,H)
      MSAV4(I,H)=MBP4(I,H)-B(H) + ISOL4(I,H) !MQ2(I,H)*MKP2(I,H) + MBP2(I,H)
	MCONS1(I,H)=( Y(I,H,2)-DELTAS*K(I)-(MBP1(I,H)/(1.+SRN(2))) +B(H)
     X           -(MKP1(I,H)-K(I))*(1.+(PHI/2.)*((MKP1(I,H)-K(I))/K(I)))   
     X  - SRN(2)*WK(I,H,2) ) / (1.+STAX(2))
	MCONS2(I,H)=( Y(I,H,7)-DELTAS*K(I)-(MBP2(I,H)/(1.+SRN(7))) +B(H)
     X           -(MKP2(I,H)-K(I))*(1.+(PHI/2.)*((MKP2(I,H)-K(I))/K(I)))   
     X  - SRN(7)*WK(I,H,7) ) / (1.+STAX(7))
	MCONS3(I,H)=( Y(I,H,1)-DELTAS*K(I)-(MBP3(I,H)/(1.+SRN(1))) +B(H)
     X           -(MKP3(I,H)-K(I))*(1.+(PHI/2.)*((MKP3(I,H)-K(I))/K(I)))   
     X  - SRN(1)*WK(I,H,1) ) / (1.+STAX(1))
	MCONS4(I,H)=( Y(I,H,8)-DELTAS*K(I)-(MBP4(I,H)/(1.+SRN(8))) +B(H)
     X           -(MKP4(I,H)-K(I))*(1.+(PHI/2.)*((MKP4(I,H)-K(I))/K(I)))   
     X  - SRN(8)*WK(I,H,8) ) / (1.+STAX(8))
	MARGU1(I,H)=MCONS1(I,H)-((L(I,H,1)**OMEGA)/OMEGA) !WK(I,H,2)*(1.+SRN(2))/(MQ1(I,H)*MKP1(I,H)) !
	MARGU2(I,H)=MCONS2(I,H)-((L(I,H,2)**OMEGA)/OMEGA) !WK(I,H,7)*(1.+SRN(7))/(MQ2(I,H)*MKP2(I,H)) !
	MARGU3(I,H)=MCONS3(I,H)-((L(I,H,3)**OMEGA)/OMEGA) !WK(I,H,1)*(1.+SRN(1))/(MQ3(I,H)*MKP3(I,H)) !
	MARGU4(I,H)=MCONS4(I,H)-((L(I,H,4)**OMEGA)/OMEGA) !WK(I,H,8)*(1.+SRN(8))/(MQ4(I,H)*MKP4(I,H)) !
   32 CONTINUE
   31 CONTINUE
C	MQF1=QNXT(1)
C	MQF2=QNXT(2)
C	MQF3=QNXT(3)
C	MQF4=QNXT(4)
	
	ADJV=MINVAL(MV4,MASK=MV4.GT.-10000.0)
	ADJK=MINVAL(MKP4,MASK=MKP4.NE.0.0)
	ADJB=MINVAL(MBP4,MASK=MBP4.NE.0.0)
	ADJQF=MINVAL(MQF4,MASK=MQF4.NE.0.0)
	ADJGQ=MINVAL(MQ4,MASK=MQ4.NE.0.0)
	ADJS=MINVAL(MSAV4,MASK=MSAV4.NE.0.0)
	ADJC=MINVAL(MCONS4,MASK=MCONS4.GT.0.0)
	ADJU=MINVAL(MARGU4,MASK=MARGU4.GT.0.0)
      ADJVC=MINVAL(MVC4,MASK=MVC4.GT.0.0)

C	ADJV2=MINVAL(MV2,MASK=MV2.GT.-10000.0)
C	ADJK2=MINVAL(MKP2,MASK=MKP2.NE.0.0)
C	ADJB2=MINVAL(MBP2,MASK=MBP2.NE.0.0)
C	ADJQF2=MINVAL(MQF2,MASK=MQF2.NE.0.0)
C	ADJGQ2=MINVAL(MQ2,MASK=MQ2.NE.0.0)
C	ADJS2=MINVAL(MSAV2,MASK=MSAV2.NE.0.0)
C	ADJC2=MINVAL(MCONS2,MASK=MCONS2.GT.0.0)
C	ADJU2=MINVAL(MARGU2,MASK=MARGU2.GT.0.0)
C     ADJVC2=MINVAL(MVC2,MASK=MVC2.GT.0.0)
C	ADJMU2=MINVAL(MMU2,MASK=MMU2.GT.0.0)
	
C	ADJV3=MINVAL(MV3,MASK=MV3.GT.-10000.0)
C	ADJK3=MINVAL(MKP3,MASK=MKP3.NE.0.0)
C	ADJB3=MINVAL(MBP3,MASK=MBP3.NE.0.0)
C	ADJQF3=MINVAL(MQF3,MASK=MQF3.NE.0.0)
C	ADJGQ3=MINVAL(MQ3,MASK=MQ3.NE.0.0)
C	ADJS3=MINVAL(MSAV3,MASK=MSAV3.NE.0.0)
C	ADJC3=MINVAL(MCONS3,MASK=MCONS3.GT.0.0)
C	ADJU3=MINVAL(MARGU3,MASK=MARGU3.GT.0.0)
C     ADJVC3=MINVAL(MVC3,MASK=MVC3.GT.0.0)
C	ADJMU3=MINVAL(MMU3,MASK=MMU3.GT.0.0)

C	ADJV4=MINVAL(MV4,MASK=MV4.GT.-10000.0)
C	ADJK4=MINVAL(MKP4,MASK=MKP4.NE.0.0)
C	ADJB4=MINVAL(MBP4,MASK=MBP4.NE.0.0)
C	ADJQF4=MINVAL(MQF4,MASK=MQF4.NE.0.0)
C	ADJGQ4=MINVAL(MQ4,MASK=MQ4.NE.0.0)
C	ADJS4=MINVAL(MSAV4,MASK=MSAV4.NE.0.0)
C	ADJC4=MINVAL(MCONS4,MASK=MCONS4.GT.0.0)
C	ADJU4=MINVAL(MARGU4,MASK=MARGU4.GT.0.0)
C     ADJVC4=MINVAL(MVC4,MASK=MVC4.GT.0.0)
C	ADJMU4=MINVAL(MMU4,MASK=MMU4.GT.0.0)
	
	DO 310 I=1,NK
	DO 311 H=1,NB

c	goto 313	

	N=1
	IF(MV1(I,H).GT.-100000.0.AND.MV2(I,H).GT.-100000.0.AND.
     XMV3(I,H).GT.-100000.0.AND.MV4(I,H).GT.-100000.0	) N=0
	if(N.EQ.0) GOTO 313
c	MV1(I,H)=ADJV
	MKP1(I,H)=ADJK
	MBP1(I,H)=ADJB
	MQ1(I,H)=ADJGQ
	MQF1(I,H)=ADJQF
	MSAV1(I,H)=ADJS
	MCONS1(I,H)=ADJC
	MARGU1(I,H)=ADJU
	MVC1(I,H)=ADJVC
c	MV2(I,H)=ADJV !2
	MKP2(I,H)=ADJK !2
	MBP2(I,H)=ADJB !2
	MQ2(I,H)=ADJGQ !2
	MQF2(I,H)=ADJQF !2
	MSAV2(I,H)=ADJS !2
	MCONS2(I,H)=ADJC !2
	MARGU2(I,H)=ADJU !2
	MVC2(I,H)=ADJVC  !2

c	MV3(I,H)=ADJV !3
	MKP3(I,H)=ADJK !3
	MBP3(I,H)=ADJB !3
	MQ3(I,H)=ADJGQ !3
	MQF3(I,H)=ADJQF !3
	MSAV3(I,H)=ADJS !3
	MCONS3(I,H)=ADJC !3
	MARGU3(I,H)=ADJU !3
	MVC3(I,H)=ADJVC  !3

c	MV4(I,H)=ADJV !4
	MKP4(I,H)=ADJK !4
	MBP4(I,H)=ADJB !4
	MQ4(I,H)=ADJGQ !4
	MQF4(I,H)=ADJQF !4
	MSAV4(I,H)=ADJS !4
	MCONS4(I,H)=ADJC !4
	MARGU4(I,H)=ADJU !4
	MVC4(I,H)=ADJVC  !4

  313 MBY1(I,H)=((MBP1(I,H)/SR(2))-SR(2)*WK(I,H,2))/(MQ1(I,H)*MKP1(I,H))
	MBY2(I,H)=((MBP2(I,H)/SR(7))-SR(7)*WK(I,H,7))/(MQ2(I,H)*MKP2(I,H))
	MBY3(I,H)=((MBP3(I,H)/SR(1))-SR(1)*WK(I,H,1))/(MQ3(I,H)*MKP3(I,H))
	MBY4(I,H)=((MBP4(I,H)/SR(8))-SR(8)*WK(I,H,8))/(MQ4(I,H)*MKP4(I,H))
  	MSY1(I,H)=MSAV1(I,H) !/Y(I,H,1)
      MSY2(I,H)=MSAV2(I,H) !/Y(I,H,2)
	MSY3(I,H)=MSAV3(I,H) !/Y(I,H,3)
      MSY4(I,H)=MSAV4(I,H) !/Y(I,H,4)

	MNFAY1(I,H)=MBP1(I,H)/Y(I,H,2) !(MSAV1(I,H)-MQ1(I,H)*KBAR)
	MNFAY2(I,H)=MBP2(I,H)/Y(I,H,7) !(MSAV2(I,H)-MQ2(I,H)*KBAR)
	MCAY1(I,H)=((MBP1(I,H)/SR(2))-B(H)+SRN(2)*WK(I,H,2))/Y(I,H,2) !NET EXPORTS
	MCAY2(I,H)=((MBP2(I,H)/SR(7))-B(H)+SRN(7)*WK(I,H,7))/Y(I,H,7) !NET EXPORTS

	MNFAY3(I,H)=MBP3(I,H)/Y(I,H,1) !(MSAV1(I,H)-MQ1(I,H)*KBAR)
	MNFAY4(I,H)=MBP4(I,H)/Y(I,H,8) !(MSAV2(I,H)-MQ2(I,H)*KBAR)
	MCAY3(I,H)=((MBP3(I,H)/SR(1))-B(H)+SRN(1)*WK(I,H,1))/Y(I,H,1) !NET EXPORTS
	MCAY4(I,H)=((MBP4(I,H)/SR(8))-B(H)+SRN(8)*WK(I,H,8))/Y(I,H,8) !NET EXPORS

	goto 311
c	IF(N.eq.0) GOTO 311 !NE.ADJV)
      MBY1(I,H)=MBY2(I,H)
      MSY1(I,H)=MSY2(I,H)	
	
	MBY3(I,H)=MBY2(I,H)  
      MSY3(I,H)=MSY2(I,H)	
	MBY4(I,H)=MBY2(I,H)	
      MSY4(I,H)=MSY2(I,H)	
	
	MNFAY1(I,H)=MNFAY2(I,H)	
	MCAY1(I,H)=MCAY2(I,H)
	
	MNFAY3(I,H)=MNFAY2(I,H)	
	MCAY3(I,H)=MCAY2(I,H)	
	MNFAY4(I,H)=MNFAY2(I,H)	
	MCAY4(I,H)=MCAY2(I,H)	
  
  311 CONTINUE
  310 CONTINUE

	DO 33 H=1,NB
	WRITE(7,34) MV1(1:NK,H)
   34 FORMAT(60F25.12)
   	WRITE(8,35) MV2(1:NK,H)
   35 FORMAT(60F25.12)
	WRITE(71,134) MV3(1:NK,H)
  134 FORMAT(60F25.12)
   	WRITE(81,135) MV4(1:NK,H)
  135 FORMAT(60F25.12)
	WRITE(9,36) MKP1(1:NK,H)
   36 FORMAT(60F19.14)
   	WRITE(10,37) MKP2(1:NK,H)
   37 FORMAT(60F19.14)
	WRITE(91,136) MKP3(1:NK,H)
  136 FORMAT(60F19.14)
   	WRITE(101,137) MKP4(1:NK,H)
  137 FORMAT(60F19.14)
	WRITE(11,38) MBP1(1:NK,H)
   38 FORMAT(60F19.10)
   	WRITE(12,39) MBP2(1:NK,H)
   39 FORMAT(60F19.10)
	WRITE(111,138) MBP3(1:NK,H)
  138 FORMAT(60F19.10)
   	WRITE(121,139) MBP4(1:NK,H)
  139 FORMAT(660F19.10)

	WRITE(13,40) MQ1(1:NK,H)
   40 FORMAT(60F25.16)
   	WRITE(14,41) MQ2(1:NK,H)
   41 FORMAT(60F25.16)
	WRITE(15,42) MQF1(1:NK,H) !ISOL1(1:NK,H)
   42 FORMAT(60F19.14)
   	WRITE(16,43) MQF2(1:NK,H) !ISOL2(1:NK,H)
   43 FORMAT(60F19.14)
	
	WRITE(131,40) MQ3(1:NK,H)
  140 FORMAT(60F25.16)
   	WRITE(141,41) MQ4(1:NK,H)
  141 FORMAT(60F25.16)
	WRITE(151,42) MQF3(1:NK,H) !ISOL3(1:NK,H)
  142 FORMAT(60F19.14)
   	WRITE(161,43) MQF4(1:NK,H) !ISOL4(1:NK,H) 
  143 FORMAT(60F19.14)
   
   	WRITE(17,44) MSAV1(1:NK,H)
   44 FORMAT(60F19.14)
     	WRITE(18,45) MSAV2(1:NK,H)
   45 FORMAT(60F19.14)
	WRITE(171,144) MSAV3(1:NK,H)
  144 FORMAT(660F19.14)
     	WRITE(181,145) MSAV4(1:NK,H)
  145 FORMAT(60F19.14)
   

     	WRITE(19,46) MBCNB1(1:NK,H)
   46 FORMAT(60I2)
     	WRITE(22,47) MBCNB2(1:NK,H)
   47 FORMAT(60I2)
	WRITE(191,146) MBCNB3(1:NK,H)
  146 FORMAT(60I2)
     	WRITE(221,147) MBCNB4(1:NK,H)
  147 FORMAT(60I2)

   	WRITE(42,471) MBY1(1:NK,H)
  471 FORMAT(60F19.14)
     	WRITE(43,481) MBY2(1:NK,H)
  481 FORMAT(60F19.14)
	WRITE(421,1471) MBY3(1:NK,H)
 1471 FORMAT(60F19.14)
     	WRITE(431,1481) MBY4(1:NK,H)
 1481 FORMAT(60F19.14)

	WRITE(44,482) MVC1(1:NK,H)
  482 FORMAT(60F19.14)
      WRITE(45,483) MVC2(1:NK,H)
  483 FORMAT(60F19.14)
	WRITE(441,1482) MVC3(1:NK,H)
 1482 FORMAT(60F19.14)
      WRITE(451,1483) MVC4(1:NK,H)
 1483 FORMAT(60F19.14)

  
   33 CONTINUE
c
	IF(BINDING.EQ.0) GOTO 1998
	BAAAA=0.0
      LEVRAT=0.0
	MINB=NB	
	DO 3801 I=1,NSS
      DO 3851 H=1,NB
      DO 3861 J=1,NK
	IF(BCNB(J,H,I).NE.0) GOTO 3861
	  BPKA(J,H,I)=PKA(J,H,I)
	  BAAAA=BPKA(J,H,I)+BAAAA
	IF(BPKA(J,H,I).GT.0) then
	LEVRAT(J,H,I)= ((B(H)/SR(I))-SR(I)*WK(J,H,I))/(GUESSQ(J,H,I)*K(J)) !Foreign debt-capital ratio AT THE INITIAL STATE
      IF(I.EQ.7) THEN   !THIS FINDS LARGEST DEBT WITH NONZERO LR PROBABILITY IN STATE 7 (I.E. "WORST" STATE)
	minb=min(H,minb)
	ENDIF
	endif
 3861 CONTINUE
 3851 CONTINUE
 3801 CONTINUE
      BPRKA=SUM(BPKA,DIM=3)
	BPRKA=BPRKA/BAAAA
	BBAA=SUM(BPRKA)
	BMEANK=SUM(SUM(BPRKA,DIM=2)*K)
	BMEANB=SUM(SUM(BPRKA,DIM=1)*B)
	LEVRATMEAN=SUM((BPKA/BAAAA)*LEVRAT)
	SLEVRATMEAN=MINLOC(ABS(LEVRAT-LEVRATMEAN))
      MINLEVRAT=MINVAL(LEVRAT,MASK=LEVRAT.NE.0)
	SMINLEVRAT=MINLOC(LEVRAT,MASK=LEVRAT.NE.0)
      MAXLEVRAT=MAXVAL(LEVRAT,MASK=LEVRAT.NE.0)
	SMAXLEVRAT=MAXLOC(LEVRAT,MASK=LEVRAT.NE.0)
      IBMEANK=MINLOC(ABS(BMEANK-K),DIM=1)
	IBMEANB=MINLOC(ABS(BMEANB-B),DIM=1)
C	SSSTATE=BPKA(1:NK,MINB,7)
	KSSSTATE=MAXLOC(BPKA(1:NK,MINB,7),DIM=1) !LOCATION OF MOST PROBABLE K WITH HIGHEST DEBT AT STATE 7 IN SS REGION

      IF(BINDING.EQ.0) GOTO 5556
      WRITE(6,4862) 100*BAAAA,IBMEANK,BMEANK,IBMEANB,BMEANB,LEVRATMEAN,
     XSLEVRATMEAN(1),SLEVRATMEAN(2),SLEVRATMEAN(3),BPKA(SLEVRATMEAN(1),SLEVRATMEAN(2),SLEVRATMEAN(3)),
     XMINLEVRAT,B(SMINLEVRAT(2))/Y(SMINLEVRAT(1),SMINLEVRAT(2),SMINLEVRAT(3)),SMINLEVRAT(1),SMINLEVRAT(2),SMINLEVRAT(3),
     XBPKA(SMINLEVRAT(1),SMINLEVRAT(2),SMINLEVRAT(3)),
     XMAXLEVRAT,B(SMAXLEVRAT(2))/Y(SMAXLEVRAT(1),SMINLEVRAT(2),SMAXLEVRAT(3)),SMAXLEVRAT(1),SMAXLEVRAT(2),SMAXLEVRAT(3),
     XBPKA(SMAXLEVRAT(1),SMAXLEVRAT(2),SMAXLEVRAT(3)),
     XB(MINB)/(GUESSQ(KSSSTATE,MINB,7)*K(KSSSTATE)),B(MINB)/Y(KSSSTATE,MINB,7),KSSSTATE,MINB,7,BPKA(KSSSTATE,MINB,7)
 4862 FORMAT(/,' LONG RUN PROBABILITY OF BINDING KAPPA IN%= ',F19.14,/,
     X'WITH AVERAGE K= ',I4,2X,F19.14,' AND AVERAGE B= ',I4,2X,F19.14,/,
     X'INIT LEV RATIOS IN SS REGION:   MEAN= ',F19.14,'AT K= ',I2,1X,'B= ',I2,1X,'SHOCKS= ',I2,1X,'PROB= ',F19.14,/,
     X'LARGEST= ',F19.14,1X,' DEBT RATIO= ',F19.14,1X,'AT K= ',I2,1X,'B= ',I2,1X,'SHOCKS= ',I2,1X,'PROB= ',F19.14,/,
     X'SMALLEST= ',F19.14,1X,' DEBT RATIO= ',F19.14,1X,'AT K= ',I2,1X,'B= ',I2,1X,'SHOCKS= ',I2,1X,'PROB= ',F19.14,/,
     X'SS STATE= ',F19.14,1X,' DEBT RATIO= ',F19.14,1X,'AT K= ',I2,1X,'B= ',I2,1X,'SHOCKS= ',I2,1X,'PROB= ',F19.14,/)

	BAAAA=0
	BPRKA=SUM(BPKA,DIM=3)
      DO 4851 H=1,NB
      DO 4861 J=1,NK
	IF(BPRKA(J,H).EQ.0) GOTO 4861
      BAAAA=BPRKA(J,H)+BAAAA
      WRITE(6,3901) J,H,BPRKA(J,H),BAAAA,BPKA(J,H,1),BPKA(J,H,2),BPKA(J,H,3),
     XBPKA(J,H,4),BPKA(J,H,5),BPKA(J,H,6),BPKA(J,H,7),BPKA(J,H,8)
 3901 FORMAT(' K= ',I4,2X,' B= ',I4,3X,' Pforall SHOCKS= ',E19.14,2X,' CPROB= ',E19.14,
     X' PROBS= ',8F19.14)
 4861 CONTINUE
 4851 CONTINUE

c  Asset pricing variables WARNING::::> ASSET PRICING SECTION STILL NEEDS UPDATING <<:::::::::::::
c
5556	goto 1998
	DO 301 IS=1,NSS
	DO 401 I=1,NK
	DO 501 H=1,NB
      TEMPTAX=STAX(IS)
      TEMPE=SE(IS)
      TEMPR=SR(IS)-1
      TEMPL = L(I,H,IS)
	TEMPVC=VC(I,H,IS)
	TEMPQ = GUESSQ(I,H,IS) 
	TEMPKI=K(I)
	TEMPBI=B(H)
	TEMPY =TEMPE*AN*((TEMPKI*TEMPMU)**BET)
     X	*(TEMPL**ALPHA)*TEMPVC**ETA
      KSOL=KP(I,H,IS)
	ISOL=KSOL-K(I)*(1-DELTA)
	BSOL=BP(I,H,IS)
	CONS(I,H,IS)=( TEMPY-ISOL*(1+0.5*PHI*(ISOL/TEMPKI-DELTA))-BSOL
     X	+B(H)*(1+TEMPR)-(1+PH*TEMPR)*(TEMPKI*(TEMPMU**KSI)/KSI) 
     X	)/(1+TEMPTAX)
	ARGU(I,H,IS)=CONS(I,H,IS) - ((TEMPL**OMEGA)/OMEGA)
	LB=BB(I,H,IS)
	LK=KK(I,H,IS)   
	HK=LK+1
	HB=LB+1
	C1=1./((K(HK)-K(LK))*(B(HB)-B(LB)))
	EVLL=0.0
	EVHL=0.0
	EVLH=0.0
	EVHH=0.0
	EQLL=0.0
	EQHL=0.0
	EQLH=0.0
	EQHH=0.0
	ERQLL=0.0
	ERQHL=0.0
	ERQLH=0.0
	ERQHH=0.0
	DO 6601 ISS=1,NSS
	EVLL=P(ISS,IS)*V(LK,LB,ISS)+EVLL
	EVLH=P(ISS,IS)*V(LK,HB,ISS)+EVLH 
 	EVHL=P(ISS,IS)*V(HK,LB,ISS)+EVHL
 	EVHH=P(ISS,IS)*V(HK,HB,ISS)+EVHH
	EQLL=P(ISS,IS)*GUESSQ(LK,LB,ISS)+EQLL
	EQLH=P(ISS,IS)*GUESSQ(LK,HB,ISS)+EQLH 
 	EQHL=P(ISS,IS)*GUESSQ(HK,LB,ISS)+EQHL
 	EQHH=P(ISS,IS)*GUESSQ(HK,HB,ISS)+EQHH
	ERQLL=P(ISS,IS)*((GUESSQ(LK,LB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ)+ERQLL
	ERQLH=P(ISS,IS)*((GUESSQ(LK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) +ERQLH 
 	ERQHL=P(ISS,IS)*((GUESSQ(HK,LB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) +ERQHL
 	ERQHH=P(ISS,IS)*((GUESSQ(HK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) +ERQHH
 6601 CONTINUE

	EXPVF(I,H,IS)=C1*( EVLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[VF(t+1)]
     X     EVHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     EVHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     EVLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
	EXPQ(I,H,IS)=C1*( EQLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[Q(t+1)]
     X     EQHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     EQHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     EQLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
	EXPRQ(I,H,IS)=C1*( ERQLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[RQ(t+1)]
     X     ERQHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     ERQHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     ERQLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
	LAM(I,H,IS)= ( (ARGU(I,H,IS)**-GAMMA) 
     X - BETA*((1+ARGU(I,H,IS))**(-1-BETA))*EXPVF(I,H,IS) )
     X / (1+TEMPTAX)
  501 CONTINUE
  401 CONTINUE
  301 CONTINUE

	DO 3991 IS=1,NSS
	DO 4901 I=1,NK
	DO 5901 H=1,NB
	KSOL=KP(I,H,IS)
	BSOL=BP(I,H,IS)
	LB=BB(I,H,IS)
	LK=KK(I,H,IS)   
	HK=LK+1
	HB=LB+1
	C1=1./((K(HK)-K(LK))*(B(HB)-B(LB)))
	ELAMLL=0.0
	ELAMHL=0.0
	ELAMLH=0.0
	ELAMHH=0.0
	DO 6111 ISS=1,NSS
	ELAMLL=P(ISS,IS)*LAM(LK,LB,ISS)+ELAMLL
	ELAMLH=P(ISS,IS)*LAM(LK,HB,ISS)+ELAMLH 
 	ELAMHL=P(ISS,IS)*LAM(HK,LB,ISS)+ELAMHL
 	ELAMHH=P(ISS,IS)*LAM(HK,HB,ISS)+ELAMHH
 6111 CONTINUE
	EXPLAM(I,H,IS)=C1*( ELAMLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[(lambda_t+1)]
     X     ELAMHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     ELAMHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     ELAMLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
 5901 CONTINUE
 4901 CONTINUE
 3991 CONTINUE

	INTERNALS=COUNT(V.gt.-10000.0)
	PKA2=0.0
	DO 9301 IS=1,NSS
	DO 9401 I=1,NK
	DO 9501 H=1,NB
      IF(V(I,H,IS).GT.-10000.0) PKA2(I,H,IS)=1/(INTERNALS-1)

	TEMPQ = GUESSQ(I,H,IS) 
	KSOL=KP(I,H,IS)
	BSOL=BP(I,H,IS)
	LB=BB(I,H,IS)
	LK=KK(I,H,IS)  
	HK=LK+1
	HB=LB+1
	C1=1./((K(HK)-K(LK))*(B(HB)-B(LB)))
	EQLL=0.0
	EQHL=0.0
	EQLH=0.0
	EQHH=0.0
	ERQLL=0.0
	ERQHL=0.0
	ERQLH=0.0
	ERQHH=0.0
	ELAMLL=0.0
	ELAMHL=0.0
	ELAMLH=0.0
	ELAMHH=0.0
	DO 9601 ISS=1,NSS
	EQLL=P(ISS,IS)*( (LAM(LK,LB,ISS)-EXPLAM(I,H,IS))*
     X  (((GUESSQ(LK,LB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))/TEMPQ)
     X-EXPRQ(I,H,IS)) )+EQLL
	EQLH=P(ISS,IS)*( (LAM(LK,HB,ISS)-EXPLAM(I,H,IS))*
     X  (((GUESSQ(LK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))/TEMPQ)
     X-EXPRQ(I,H,IS)) )+EQLH 
 	EQHL=P(ISS,IS)*( (LAM(HK,LB,ISS)-EXPLAM(I,H,IS))*
     X  (((GUESSQ(HK,LB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))/TEMPQ)
     X-EXPRQ(I,H,IS)) ) +EQHL
 	EQHH=P(ISS,IS)*( (LAM(HK,HB,ISS)-EXPLAM(I,H,IS))*
     X  (((GUESSQ(HK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))/TEMPQ)
     X-EXPRQ(I,H,IS)) )+EQHH
	ERQLL=P(ISS,IS)*( ((GUESSQ(LK,LB,ISS)+(1-DELTA)
     X	*EXPDIV(I,H,ISS))/TEMPQ)- (1.+SR(ISS)) ) +ERQLL
	ERQLH=P(ISS,IS)*( ((GUESSQ(LK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) - (1.+SR(ISS)) ) +ERQLH 
 	ERQHL=P(ISS,IS)*( ((GUESSQ(HK,LB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) - (1.+SR(ISS)) ) +ERQHL
 	ERQHH=P(ISS,IS)*( ((GUESSQ(HK,HB,ISS)+(1-DELTA)*EXPDIV(I,H,ISS))
     X	/TEMPQ) - (1.+SR(ISS)) ) +ERQHH
	ELAMLL=P(ISS,IS)*( (LAM(LK,LB,ISS)-EXPLAM(I,H,IS))*
     X  ((1.+SR(ISS))-ER(IS)) ) + ELAMLL
	ELAMLH=P(ISS,IS)*( (LAM(LK,HB,ISS)-EXPLAM(I,H,IS))*
     X  ((1.+SR(ISS))-ER(IS)) ) +ELAMLH 
 	ELAMHL=P(ISS,IS)*( (LAM(HK,LB,ISS)-EXPLAM(I,H,IS))*
     X  ((1.+SR(ISS))-ER(IS)) ) +ELAMHL
 	ELAMHH=P(ISS,IS)*( (LAM(HK,HB,ISS)-EXPLAM(I,H,IS))*
     X  ((1.+SR(ISS))-ER(IS)) ) +ELAMHH
 9601 CONTINUE
	ECOVLRQ(I,H,IS)=C1*( EQLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[(lambda_t+1 -E(lambda_t+1))x(RQ(t+1)-E(RQ_t+1))]
     X     EQHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     EQHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     EQLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
	EXPEXR(I,H,IS)=C1*( ERQLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[RQ(t+1)-R(t+1)]
     X     ERQHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     ERQHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     ERQLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
	ECOVLR(I,H,IS)=C1*( ELAMLL*(K(HK)-KSOL)*(B(HB)-BSOL) +    !bi-linear interpolation of E[(lambda_t+1 -E(lambda_t+1))x(R(t+1)-E(R_t+1))]
     X     ELAMHL*(KSOL-K(LK))*(B(HB)-BSOL) +
     X     ELAMHH*(KSOL-K(LK))*(BSOL-B(LB)) +
     X     ELAMLH*(K(HK)-KSOL)*(BSOL-B(LB)) )
 9501 CONTINUE
 9401 CONTINUE
 9301 CONTINUE
	EQPREM=-ECOVLRQ/EXPLAM
	DIRECT=(EXPLAM*EXPEXR)-ECOVLR+ECOVLRQ
	DIRPREM=DIRECT/EXPLAM
	MULT=DIRECT/KAPPA
	DO 631 I=1,NK
      DO 632 H=1,NB
	MEQP1(I,H)=EXPRQ(I,H,1)-(1.+SR(1)) !EQPREM(I,H,1)
	MEQP2(I,H)=EXPRQ(I,H,2)-(1.+SR(2)) !EQPREM(I,H,2)
	MDIR1(I,H)=DIRECT(I,H,1)
	MDIR2(I,H)=DIRECT(I,H,2)
	MDIRP1(I,H)=DIRPREM(I,H,1)
	MDIRP2(I,H)=DIRPREM(I,H,2)
	MMULT1(I,H)=MULT(I,H,1)
	MMULT2(I,H)=MULT(I,H,2)
	MCOVLRQ1(I,H)=ECOVLRQ(I,H,1)
	MCOVLRQ2(I,H)=ECOVLRQ(I,H,2)
	MEXR1(I,H)=EXPEXR(I,H,1)
	MEXR2(I,H)=EXPEXR(I,H,2)
	MEQP3(I,H)=EXPRQ(I,H,3)-(3.+SR(3)) !EQPREM(I,H,3)
	MEQP4(I,H)=EXPRQ(I,H,4)-(3.+SR(4)) !EQPREM(I,H,4)
	MDIR3(I,H)=DIRECT(I,H,3)
	MDIR4(I,H)=DIRECT(I,H,4)
	MDIRP3(I,H)=DIRPREM(I,H,3)
	MDIRP4(I,H)=DIRPREM(I,H,4)
	MMULT3(I,H)=MULT(I,H,3)
	MMULT4(I,H)=MULT(I,H,4)
	MCOVLRQ3(I,H)=ECOVLRQ(I,H,3)
	MCOVLRQ4(I,H)=ECOVLRQ(I,H,4)
	MEXR3(I,H)=EXPEXR(I,H,3)
	MEXR4(I,H)=EXPEXR(I,H,4)
  632 CONTINUE
  631 CONTINUE
C*****************************************************************
C
C     COMPUTE THE MEAN FORECAST OF ENDOGENOUS VARIABLES
C     FOR INITIAL CONDITIONS INITK,INITB
C
C******************************************************************
C
C  ERGODIC MARGINAL DISTRIBUTIONS AND MEANS FOR k AND b
1998  DO 3911 J=1,NK
        PK(J)=0.0
 3911 CONTINUE
      DO 3912 H=1,NB
        PB(H)=0.0
 3912 CONTINUE
      DO 392 I=1,NSS
      DO 393 H=1,NB
      DO 394 J=1,NK
	   PK(J)= PKA(J,H,I) + PK(J)
         PB(H)= PKA(J,H,I) + PB(H)
         BM=PKA(J,H,I)*B(H) + BM
         KM=PKA(J,H,I)*K(J) + KM
  394 CONTINUE
  393 CONTINUE
  392 CONTINUE
      IMEANK=MINLOC(ABS(KM-K),DIM=1)
	IMEANB=MINLOC(ABS(BM-B),DIM=1)

C
      INITK=6 !IMEANK  !11 or 11 for 1.5sd !IBMEANK !25 ! IWKMEANK !25 for E(K), 15 for 1sd<E(K), 5 for 2sd !mean forecast is conditional on this initial capital stock
	INITB=49 !IMEANB  !41 or 26 for 1.5sd  !IBMEANB !36  ! IWKMEANB  !38 for E(K), 31 for 1sd<E(K), 25 for 2sd mean forecast is conditional on this initial NFA

	DO 999 III=1,NSS
	INITIS=III !check the ordering of states to see combinations of [e,r,p]
      PKA1S=0.0
	PKAS=0.0
      PKAS(INITK,INITB,INITIS)=1
	FK(1,INITIS)=K(INITK)
	FB(1,INITIS)=B(INITB)
	FKD(1,INITIS)=K(KK(INITK,INITB,INITIS))
	FBD(1,INITIS)=B(BB(INITK,INITB,INITIS))
	FINV(1,INITIS)=K(KK(INITK,INITB,INITIS))-(K(INITK)*(1.-DELTAS))
	FQ(1,INITIS)=( 1. + PHI*((FKD(1,INITIS)-K(INITK))/K(INITK)) )
	FY(1,INITIS)=Y(INITK,INITB,INITIS) 
	FCAY(1,INITIS)=(B(BB(INITK,INITB,INITIS))-B(INITB))/FY(1,INITIS)  !if -SRN(INITIS)*B(INITB) IS INCLUDED, THIS IS HH TB/Y
	FC(1,INITIS)=FY(1,INITIS)-DELTAS*K(INITK) - (B(BB(INITK,INITB,INITIS))/SR(INITIS)) + B(INITB)
     X          -(K(KK(INITK,INITB,INITIS))-K(INITK))*(1.+(PHI/2.)*(((K(KK(INITK,INITB,INITIS))-K(INITK))/K(INITK))))
     X  - SRN(INITIS)*WK(INITK,INITB,INITIS)
	FC(1,INITIS)=FC(1,INITIS)/(1.+STAX(INITIS))
	FL(1,INITIS)=L(INITK,INITB,INITIS)
	FVC(1,INITIS)=VC(INITK,INITB,INITIS)
	FWKD(1,INITIS)=WK(INITK,INITB,INITIS)
	FTBY(1,INITIS)=( (B(BB(INITK,INITB,INITIS))/SR(INITIS))-B(INITB) 
     x    + SRN(INITIS)*WK(INITK,INITB,INITIS) )/FY(1,INITIS)
      FCZ=1 

      DO 290 HH=1,LNGTH-1

      DO 295 ISS=1,NSS
      DO 300 IS=1,NSS         
      DO 305 H=1,NB
      DO 390 I=1,NK
	  PKA1S(KK(I,H,IS),BB(I,H,IS),ISS)=PKA1S(KK(I,H,IS),BB(I,H,IS),
     X	  ISS)+P(ISS,IS)*PKAS(I,H,IS)
  390 CONTINUE
  305 CONTINUE
  300 CONTINUE
  295 CONTINUE
C
      FCZ=FCZ+1
	PKAS=PKA1S
      PKA1S=0.0
	RULES=0.0
	SACUMBPR=0.0
	FBDM=0.0
	FKDM=0.0
	FINVM=0.0
	FQM=0.0
	FYM=0.0
	FCAYM=0.0
	FCM1=0.0
	FCM=0.0
	FLM=0.0
	FVCM=0.0
	FWKDM=0.0
	FTBYM=0.0
      DO 7392 I=1,NSS
      DO 7393 H=1,NB
      DO 7394 J=1,NK
	IF(PKAS(J,H,I).LE.0) GOTO 7394
         FBDM=PKAS(J,H,I)*B(BB(J,H,I)) + FBDM
         FKDM=PKAS(J,H,I)*K(KK(J,H,I)) + FKDM          
	  DB=BB(J,H,I)
        DK=KK(J,H,I)
	  DINV=K(DK)-(K(J)*(1.-DELTAS))
	  FINVM=PKAS(J,H,I)*(DINV) + FINVM
	  FQM=  PKAS(J,H,I)*( 1. + PHI*((K(DK)-K(J))/K(J)) ) + FQM
	  FYM=PKAS(J,H,I)*Y(J,H,I) + FYM
	  FCAYM=PKAS(J,H,I)*((B(DB)-B(H))/Y(J,H,I)) +FCAYM !if -SRN(I)*B(H) IS INCLUDED, THIS IS HH TB/Y
	  FCM1=( Y(J,H,I)-DELTAS*K(J)-(B(DB)/SR(I))+B(H)
     X           - (K(DK)-K(J))*(1.+(PHI/2.)*((K(DK)/K(J))-1.)) 
     X  - SRN(I)*WK(J,H,I) ) / (1.+STAX(I))
        FCM=PKAS(J,H,I)*FCM1 + FCM	
	  FLM=PKAS(J,H,I)*L(J,H,I) + FLM
	  FVCM=PKAS(J,H,I)*(VC(J,H,I)) +FVCM
	  FWKDM=PKAS(J,H,I)*WK(J,H,I) + FWKDM
	  FTBYM=PKAS(J,H,I)*(((B(DB)/SR(I))-B(H)+ SRN(I)*WK(J,H,I))/Y(J,H,I))
     X   + FTBYM
	  IF(BCNB(J,H,I).NE.0) GOTO 7394
	  RULES(J,H,I)=PKAS(J,H,I)
	  SACUMBPR=RULES(J,H,I)+SACUMBPR
 7394 CONTINUE
 7393 CONTINUE
 7392 CONTINUE
	SCUMBPR(HH,III)=SACUMBPR
	FKD(FCZ,INITIS)=FKDM
	FBD(FCZ,INITIS)=FBDM
	FINV(FCZ,INITIS)=FINVM
	FQ(FCZ,INITIS)=FQM
	FK(FCZ,INITIS)=FKD(FCZ-1,INITIS)
	FB(FCZ,INITIS)=FBD(FCZ-1,INITIS)
	FY(FCZ,INITIS)=FYM
	FCAY(FCZ,INITIS)=FCAYM
	FC(FCZ,INITIS)=FCM
	FL(FCZ,INITIS)=FLM
	FVC(FCZ,INITIS)=FVCM
	FWKD(FCZ,INITIS)=FWKDM
	FTBY(FCZ,INITIS)=FTBYM

  290 CONTINUE
  
  999 CONTINUE
	WRITE(521,9991) INITK,INITB
 9991 FORMAT('FROM INITIAL CONDITIONS  K= ',I6,2X,' B= ',I6,/,
     X'PROB OF BINDING CONSTRAINT AFTER T PERIODS IN EACH STATE OF NSS',/,
     X'(LAST COLUMN IS AVERAGE ACROSS ALL NSS SHOCKS)')
      DO 2901 HH=1,LNGTH-1
	WRITE(521,7395) HH,SCUMBPR(HH,1:NSS),PL(1)*SCUMBPR(HH,1)+PL(2)*SCUMBPR(HH,2)+
     XPL(3)*SCUMBPR(HH,3)+PL(4)*SCUMBPR(HH,4)+PL(5)*SCUMBPR(HH,5)+PL(6)*SCUMBPR(HH,6)+
     XPL(7)*SCUMBPR(HH,7)+PL(8)*SCUMBPR(HH,8)
 7395 FORMAT(I6,2X,9F12.7)
 2901	CONTINUE
C***************************************************************
C
C      PRINT THE CONDITIONAL PROBABILITY DENSITIES, THE UNCONDI-
C      TIONAL PROBABILITY DENSITY , THE UNCONDITIONAL PROBABI-
C      LITY DISTRIBUTION AND THE LIMITING DISTRIBUTIONS FOR
C      CAPITAL AND ASSETS.
C****************************************************************
C
340	AAAA=0.0
	AAA=0.0
	WRITE(6,799) NSS
  799 FORMAT('MARGINAL ERGODIC DISTRIBUTION OVER K AND B ACROSS THE ',
     XI8,' STATES FOR EXOGENOUS SHOCKS') 
      DO 380 H=1,NB
      DO 385 J=1,NK
        AAA=0.0
       do 386 ISS=1,NSS
	  AAA=PKA(J,H,ISS)+AAA 
 386  CONTINUE
	  PRKA(J,H)=AAA
        AAAA=AAAA+AAA
c      WRITE (6,3855) K(J),B(H),AAA,AAAA
c 3855 FORMAT(F19.14,2X,F19.14,2X,2F19.14)
  385 CONTINUE
  380 CONTINUE
C
      WRITE(48,395) PK(1:NK)
  395 FORMAT(60F19.14)
	WRITE(49,396) PB(1:NB)
  396 FORMAT(80F19.14)
	
	DO 400 H=1,NB
	WRITE(50,397) PRKA(1:NK,H)
  397 FORMAT(60F19.14)
  400 CONTINUE

	DO 921 I=1,NSS
      DO 922 H=1,NB
      DO 923 J=1,NK
         BSD= PKA(J,H,I)*((B(H)-BM)**2.) + BSD
         KSD= PKA(J,H,I)*((K(J)-KM)**2.) + KSD
        DB=BB(J,H,I)
        DK=KK(J,H,I)
	  INV(J,H,I)=K(DK)-(K(J)*(1.-DELTAS))
	  GUESSQ(J,H,I)= 1. + PHI*((K(DK)-K(J))/K(J)) 
  923 CONTINUE
  922 CONTINUE
  921 CONTINUE

      BSDP= (BSD**0.5)/BM   
      KSDP= (KSD**0.5)/KM   
C
      WRITE(6,580) KM, KSDP, KSD
  580 FORMAT('0',2X,' MEAN K= ',E22.14,3X,' %SD OF K= ',E22.14,
     X       2X,' VARK= ',E22.14)            
      DO 3941 J=1,NK
        WRITE(6,3942) J,K(J),PK(J)
 3942 FORMAT(2X,' K=  ',I4,2X,F19.14,2X,' PK= ',E19.14)
 3941 CONTINUE 
      WRITE(6,595) BM, BSDP, BSD
  595 FORMAT('0',' MEAN OF B= ',E22.14,3X,' %SD OF B= ',E22.14,
     X       2X,' VARB= ',E22.14)
      DO 3943 H=1,NB
        WRITE(6,3944) H,B(H),PB(H)
 3944 FORMAT(2X,' B=  ',I4,2X,F19.14,2X,' PB= ',E19.14)
 3943 CONTINUE   
C
C*****************************************************************
C 
C          COMPUTE THE AGGREGATES FOR THE ECONOMY
C
C*****************************************************************
C                      
	V=0.0
      VA = 0.0
	BCAN=0.0
	BCANNB=0.0
	WKDGO=0.0
	CON=0
	CON1=0
      DO 9395 I=1,NSS
      DO 9400 H=1,NB
      DO 9405 J=1,NK
	IF(L(J,H,I).LE.0) GOTO 9406 !IF(PKA(J,H,I).LE.0) GOTO 9406
      TEMPTAX=STAX(I)
      TEMPE=SE(I)
      TEMPR=SR(I)-1
	TEMPP=SP(I)
      TEMPL =L(J,H,I)
	TEMPVC=VC(J,H,I)
	TEMPKI=K(J)    
	TEMPBI=B(H)
	DB=BB(J,H,I)
      DK=KK(J,H,I)
	  SOLWR(J,H,I)=Y(J,H,I)/(AN*(K(J)**(BET/(1.-ETA)))*(TEMPL**(ALPHA/(1.-ETA))))  !"standard" SOLOW RESIDUAL
	  WKDGO(J,H,I)=((1.+TEMPR)*WK(J,H,I)) !ratio of WK DEBT PLUS INTEREST to q at t times CAPITAL t+1
     X	  / (GUESSQ(J,H,I)*K(DK))	!
   	  RR(J,H,I)=GUESSQ(J,H,I) 
        YL(J,H,I)=Y(J,H,I)/L(J,H,I)
        SAV(J,H,I)=(B(DB)-B(H))+INV(J,H,I) !Savings
	  BCAN(J,H,I)= ((B(DB)/SR(I))-(1.+TEMPR)*WK(J,H,I))/(GUESSQ(J,H,I)*K(DK)) !Foreign debt+WK-capital ratio
        CA(J,H,I)=(B(DB)-B(H))
        PKA1(J,H,I)=CA(J,H,I)/Y(J,H,I)
        V(J,H,I)=B(DB)/SR(I) - B(H) + TEMPR*WK(J,H,I) !TB is the CA minus debt service in all foreign liabilities (B & WK) 
        PKA2(J,H,I)=V(J,H,I)/Y(J,H,I)   !TB/GDP ratio
        C(J,H,I)=( Y(J,H,I)-DELTAS*K(J)-(B(DB)/SR(I))+B(H)
     X           - (K(DK)-K(J))*(1.+(PHI/2.)*((K(DK)/K(J))-1.)) 
     X  - TEMPR*WK(J,H,I) ) / (1.+TEMPTAX)
c        VA(J,H,I)= C(J,H,I) - ((L(J,I)**OMEGA)/OMEGA)
        VA(J,H,I)=B(DB)/Y(J,H,I) !EXP(-BETA*LOG(1.+VA(J,H,I)))
        KLL(J,H,I)=(V(J,H,I)-TEMPR*WK(J,H,I)) !LOG(L(J,H,I)/K(J)) !HOUSEHOLDS TRADE BALANCE
        YLL(J,H,I)=KLL(J,H,I)/Y(J,H,I) !LOG(Y(J,H,I)/K(J))  !HOUSEHOLDS TB/Y RATIO
C aggregates for nonbinding scenario
 9406	IF(LNB(J,H,I).LE.0.0) GOTO 9405 !IF(PKANB(J,H,I).LE.0.0) GOTO 9405
	DBNB=BBNB(J,H,I)
      DKNB=KKNB(J,H,I)
	INVNB(J,H,I)=KNB(DKNB)-(KNB(J)*(1.-DELTAS))
C   	  RR(J,H,I)=GUESSQ(J,H,I) 
C        SAV(J,H,I)=(B(DB)-B(H))+INV(J,H,I) !Savings
	  BCANNB(J,H,I)= ((BNB(DBNB)/SR(I))-(1.+TEMPR)*WKNB(J,H,I))/(GUESSQNB(J,H,I)*KNB(DKNB)) !Foreign debt+WK-capital ratio
C        CA(J,H,I)=(B(DB)-B(H))
C        PKA1(J,H,I)=CA(J,H,I)/Y(J,H,I)
C        V(J,H,I)=B(DB)/SR(I) - B(H) + TEMPR*WK(J,H,I) !TB is the CA minus debt service in all foreign liabilities (B & WK) 
        PKA2NB(J,H,I)=(BNB(DBNB)/SR(I) - BNB(H) + TEMPR*WKNB(J,H,I))/YNB(J,H,I)   !TB/GDP ratio
        CNB(J,H,I)=( YNB(J,H,I)-DELTAS*KNB(J)-(BNB(DBNB)/SR(I))+BNB(H)
     X           - (KNB(DKNB)-KNB(J))*(1.+(PHI/2.)*((KNB(DKNB)/KNB(J))-1.)) 
     X  - TEMPR*WKNB(J,H,I) ) / (1.+TEMPTAX)
c        VA(J,H,I)= C(J,H,I) - ((L(J,I)**OMEGA)/OMEGA)
        VANB(J,H,I)=BNB(DBNB)/YNB(J,H,I) !EXP(-BETA*LOG(1.+VA(J,H,I)))
C        KLL(J,H,I)=(V(J,H,I)-TEMPR*WK(J,H,I)) !LOG(L(J,H,I)/K(J)) !HOUSEHOLDS TRADE BALANCE
C        YLL(J,H,I)=KLL(J,H,I)/Y(J,H,I) !LOG(Y(J,H,I)/K(J))  !HOUSEHOLDS TB/Y RATIO

 9405 CONTINUE
 9400 CONTINUE
 9395 CONTINUE
C
C****************************************************************
C
C        CALCULATE MEANS
C                                              
C*****************************************************************
C
      DO 410 I=1,NSS
      DO 415 H=1,NB
      DO 420 J=1,NK
	IF(PKA(J,H,I).LE.0.0) GOTO 4201
        YM=PKA(J,H,I)*Y(J,H,I) + YM
	  SOLWRM=PKA(J,H,I)*SOLWR(J,H,I) + SOLWRM
        VCM=PKA(J,H,I)*VC(J,H,I) + VCM !Mean of Intermediate Input
	  WKM=PKA(J,H,I)*WK(J,H,I) + WKM !Mean of WK
	  WKDGOM=PKA(J,H,I)*WKDGO(J,H,I) + WKDGOM !Mean of WKDGO
	  SRM=PKA(J,H,I)*(SR(I)) + SRM  !MEAN OF INTEREST RATE SHOCK
	  SEM=PKA(J,H,I)*(SE(I)) + SEM  !MEAN OF PRODUCTIVITY SHOCK
	  SPM=PKA(J,H,I)*(SP(I)) + SPM
	  RTPM= PKA(J,H,I)*VA(J,H,I) +RTPM
        BCANM= PKA(J,H,I)*BCAN(J,H,I) +BCANM
	  SAVM= PKA(J,H,I)*SAV(J,H,I) +SAVM
	  YLM=PKA(J,H,I)*YL(J,H,I) + YLM
        CAM=PKA(J,H,I)*CA(J,H,I) + CAM
        CAYRM=PKA(J,H,I)*PKA1(J,H,I) + CAYRM
        TBM=PKA(J,H,I)*V(J,H,I) + TBM
        TBYRM=PKA(J,H,I)*PKA2(J,H,I) + TBYRM
        CM=PKA(J,H,I)*C(J,H,I) + CM
        INVM=PKA(J,H,I)*INV(J,H,I) + INVM
        LM=PKA(J,H,I)*L(J,H,I) + LM
        KLLM=PKA(J,H,I)*KLL(J,H,I) + KLLM  !MEAN OF HHDS TB
        YLLM=PKA(J,H,I)*YLL(J,H,I) + YLLM  !MEAN OF HHDS TB/Y
        GNPM=PKA(J,H,I)*RR(J,H,I) + GNPM
C  means for nonbinding scenario
 4201 IF(PKANB(J,H,I).LE.0.0) GOTO 420
        YNBM=PKANB(J,H,I)*YNB(J,H,I) + YNBM
        VCNBM=PKANB(J,H,I)*VCNB(J,H,I) + VCNBM !Mean of Intermediate Input
	  WKNBM=PKANB(J,H,I)*WKNB(J,H,I) + WKNBM !Mean of WK
	  RTPNBM= PKANB(J,H,I)*VANB(J,H,I) +RTPNBM
        BCANNBM= PKANB(J,H,I)*BCANNB(J,H,I) +BCANNBM
C	  SAVM= PKA(J,H,I)*SAV(J,H,I) +SAVM
C	  YLM=PKA(J,H,I)*YL(J,H,I) + YLM
C        CAM=PKA(J,H,I)*CA(J,H,I) + CAM
C        CAYRM=PKA(J,H,I)*PKA1(J,H,I) + CAYRM
C        TBM=PKA(J,H,I)*V(J,H,I) + TBM
        TBYRNBM=PKANB(J,H,I)*PKA2NB(J,H,I) + TBYRNBM
        CNBM=PKANB(J,H,I)*CNB(J,H,I) + CNBM
        INVNBM=PKANB(J,H,I)*INVNB(J,H,I) + INVNBM
        LNBM=PKANB(J,H,I)*LNB(J,H,I) + LNBM
C        KLLM=PKA(J,H,I)*KLL(J,H,I) + KLLM  !MEAN OF HHDS TB
C        YLLM=PKA(J,H,I)*YLL(J,H,I) + YLLM  !MEAN OF HHDS TB/Y
        GNPNBM=PKANB(J,H,I)*GUESSQNB(J,H,I) + GNPNBM

  420 CONTINUE
  415 CONTINUE
  410 CONTINUE
C
c  impact effect arrays in one state relative to another or the mean for the full state space
	SYIM=100*(MSY2-SAVM)/SAVM !MSY2)           !savings in level
	APIM=100*(MBP2-BM)/BM !MBCNB3-MBCNB2       !bonds dec rule
	if(bm.lt.0) APIM=-APIM
	BYIM=100*(MBY2-BCANM) !MBY2)               !leverage ratio: (qbB'-WK)/Q*K'
	SIM=100*(MKP2-KM)/KM !(MSAV3-MSAV2)/MSAV2  !capital dec rule
	NFAYIM=100*(MNFAY2-RTPM) !MNFAY2)           !debt as a share of gdp
	CAYIM=100*(MCAY2-TBYRM) !MCAY2)            !current acct-gdp ratio WITH CAYRM or TBY ratio with TBYRM
	CONSIM=100*(MCONS2-CM)/CM !MCONS2)/MCONS2  !consumption
	QIM=100*(MQ2-GNPM)/GNPM !MQ2)/MQ2          !equity price
	QFIM=100*(MQF2-YM)/YM !(MQF3-MQF2)/MQF2    !output
	ARGUIM=100*(MARGU2-WKM)/WKM !(MARGU3-MARGU2)/MARGU2  !period utility
	INVIM=100*(ISOL2-INVM)/INVM !ISOL2)/ISOL2  !investment

	adjvar=-9999999.0
	DO 6610 I=1,NK
	DO 6611 H=1,NB
c	IF(CONSIM(I,H).NE.0) GOTO 6611
	IF(MV1(I,H).GT.-100000.0.AND.MV2(I,H).GT.-100000.0.AND.
     XMV3(I,H).GT.-100000.0.AND.MV4(I,H).GT.-100000.0	) goto 6611
	CONSIM(I,H)=adjvar !ADJCONSIM
      SIM(I,H)=adjvar !ADJSIM
	CAYIM(I,H)=adjvar !ADJCAYIM
	QIM(I,H)=adjvar !ADJQIM
      ARGUIM(I,H)=adjvar !ADJARGUIM
	invim(i,h)=adjvar
	qfim(i,h)=adjvar
	nfayim(i,h)=adjvar
	byim(i,h)=adjvar
	syim(i,h)=adjvar
	apim(i,h)=adjvar
 6611	CONTINUE
 6610	CONTINUE

	ADJCONSIM=MINVAL(CONSIM,MASK=CONSIM.GT.adjvar)
	ADJSIM=MINVAL(SIM,MASK=SIM.gt.adjvar)
	ADJCAYIM=MAXVAL(CAYIM)
	ADJQIM=MINVAL(QIM,MASK=QIM.gt.adjvar)
	ADJARGUIM=MINVAL(ARGUIM,MASK=ARGUIM.gT.adjvar)
      ADJINVIM=MINVAL(INVIM,MASK=INVIM.gT.adjvar)
      ADJQFIM=MINVAL(QFIM,MASK=QFIM.gt.adjvar)
      ADJNFAYIM=MINVAL(NFAYIM)
      ADJBYIM=MINVAL(BYIM,MASK=BYIM.gt.adjvar)
      ADJSYIM=MAXVAL(SYIM)
	ADJAPIM=MINVAL(APIM,MASK=APIM.gt.adjvar)

	DO 9910 I=1,NK
	DO 9911 H=1,NB
	IF(MV1(I,H).GT.-100000.0.AND.MV2(I,H).GT.-100000.0.AND.
     XMV3(I,H).GT.-100000.0.AND.MV4(I,H).GT.-100000.0	) goto 9911
	CONSIM(I,H)=ADJCONSIM
      SIM(I,H)=ADJSIM
	CAYIM(I,H)=ADJCAYIM
	QIM(I,H)=ADJQIM
      ARGUIM(I,H)=ADJARGUIM
	invim(i,h)=ADJINVIM
	qfim(i,h)=ADJQFIM
	nfayim(i,h)=ADJNFAYIM
	byim(i,h)=ADJBYIM
	syim(i,h)=ADJSYIM
	apim(i,h)=ADJAPIM
 9911	CONTINUE
 9910	CONTINUE

	DO 94 H=1,NB 
     	WRITE(23,48) APIM(1:NK,H)
   48 FORMAT(60F19.10)
     	WRITE(24,49) BYIM(1:NK,H)
   49 FORMAT(60F19.14)
     	WRITE(25,50) SIM(1:NK,H)
   50 FORMAT(60F19.14)
     	WRITE(26,51) NFAYIM(1:NK,H)
   51 FORMAT(60F19.14)
     	WRITE(27,52) CAYIM(1:NK,H)
   52 FORMAT(60F19.14)
     	WRITE(28,53) CONSIM(1:NK,H)
   53 FORMAT(60F19.14)
     	WRITE(29,54) QIM(1:NK,H)
   54 FORMAT(60F19.14)
     	WRITE(30,55) INVIM(1:NK,H) !QFIM(1:NK,H)
   55 FORMAT(60F19.10)
     	WRITE(31,56) QFIM(1:NK,H)
   56 FORMAT(60F19.14)
   94 CONTINUE
C   CONDITIONAL DEVIATONS FROM MEANS FOR SUDDEN STOP STATES
	IF(BINDING.EQ.0) GOTO 9404
	SUMBPKA=SUM(BPKA)
	SMINY=10000.0 !SMAXTBYR=-1000000.0
	SBCONDPR=0.0
	SCUMPR=0.0
c	tshsdtbyr=0.0378+1.*0.028 !tresdhold in sdevs of mean tbyr in corresponding binding case 
	DO 95 I=1,NSS
	DO 96 H=1,NB
	DO 97 J=1,NK
	IF(BPKA(J,H,I).LE.0.OR.(PKA2(J,H,I)-PKA2NB(J,H,I)).LE.0.02) GOTO 97  !OR.(PKA2(J,H,I)).LE.tshsdtbyr !.OR.(PKA2(J,H,I)-PKA2NB(J,H,I)).LE.0.02 ((Y(J,H,I)-YM)/YM).GT.-0.055 (PKA2(J,H,I)-TBYRNBM).LT.0.02 ((Y(J,H,I)-YM)/YM).GT.-0.055 ((Y(J,H,I)/YNBM)-(YNB(J,H,I)/YNBM)).GT.-0.015 DEFINES SUDDEN STOP AS BEING AT BINDING CONSTRAINT WITH +L.R. PROB, EXTRA CONDITIONS TO IDENTIFY SS EVENTS CAN BE ADDED HERE
	SBCONDPR=PKA(J,H,I) !BPKA(J,H,I)/SUMBPKA
	SSCONC=SBCONDPR*(100*(C(J,H,I)-CM)/CM)+SSCONC
	SSCONY=SBCONDPR*(100*(Y(J,H,I)-YM)/YM)+SSCONY
	SSCONTBYR=SBCONDPR*(100*(PKA2(J,H,I)-TBYRM))+SSCONTBYR
	SSCONQ=SBCONDPR*(100*(RR(J,H,I)-GNPM)/GNPM)+SSCONQ
	SSCONI=SBCONDPR*(100*(INV(J,H,I)-INVM)/INVM)+SSCONI
	SSCONBY=SBCONDPR*(100*(VA(J,H,I)-RTPM))+SSCONBY
	SSCONLEVY=SBCONDPR*(100*(BCAN(J,H,I)-BCANM))+SSCONLEVY
	SSCONL=SBCONDPR*(100*(L(J,H,I)-LM)/LM)+SSCONL
	SSCONWK=SBCONDPR*(100*(WK(J,H,I)-WKM)/WKM)+SSCONWK
	SSCONVC=SBCONDPR*(100*(VC(J,H,I)-VCM)/VCM)+SSCONVC
	SSCONR=SBCONDPR*(100*(SR(I)-SRM)/SRM)+SSCONR
	SSCONP=SBCONDPR*(100*(SP(I)-SPM)/SPM)+SSCONP
	SSCONE=SBCONDPR*(100*(SE(I)-SEM)/SEM)+SSCONE
	SSCONK=SBCONDPR*K(J)+SSCONK
	SSCONB=SBCONDPR*B(H)+SSCONB
	SCUMPR=SCUMPR+SBCONDPR
	SBCONDPR=0.0	
	IF(INV(J,H,I).LT.SMINY) THEN  !THIS IDENTIFIES SS EVENT W. LARGEST OUTPUT DROP ! IF(PKA2(J,H,I).GT.SMAXTBYR) THIS IDENTIFIES SS EVENT WITH LARGEST TBY REVERSAL
	SMINY=INV(J,H,I) !Y(J,H,I) !SMAXTBYR=PKA2(J,H,I)
	IKMAXTBYR=J
	IBMAXTBYR=H
	ISMAXTBYR=I
	ENDIF
   97	CONTINUE
   96	CONTINUE
   95	CONTINUE

C   calculate devs from means for the mean K,B in the SS region across shocks
      IBMEANK=MINLOC(ABS((SSCONK/SCUMPR)-K),DIM=1)
	IBMEANB=MINLOC(ABS((SSCONB/SCUMPR)-B),DIM=1)
	DO 971 I=1,NSS
	SSMC=PL(I)*(100*(C(IBMEANK,IBMEANB,I)-CM)/CM)+SSMC
	SSMY=PL(I)*(100*(Y(IBMEANK,IBMEANB,I)-YM)/YM)+SSMY
	SSMTBYR=PL(I)*(100*(PKA2(IBMEANK,IBMEANB,I)-TBYRM)/TBYRM)+SSMTBYR
	SSMQ=PL(I)*(100*(RR(IBMEANK,IBMEANB,I)-GNPM)/GNPM)+SSMQ
	SSMI=PL(I)*(100*(INV(IBMEANK,IBMEANB,I)-INVM)/INVM)+SSMI
	SSMBY=PL(I)*(100*(VA(IBMEANK,IBMEANB,I)-RTPM))+SSMBY
	SSMLEVY=PL(I)*(100*(BCAN(IBMEANK,IBMEANB,I)-BCANM))+SSMLEVY
	SSMR=PL(I)*(100*(SR(I)-SRM)/SRM)+SSCONR
	SSMP=PL(I)*(100*(SP(I)-SPM)/SPM)+SSCONP
	SSME=PL(I)*(100*(SE(I)-SEM)/SEM)+SSCONE
	SSML=PL(I)*(100*(L(IBMEANK,IBMEANB,I)-LM)/LM)+SSML
	SSMWK=PL(I)*(100*(WK(IBMEANK,IBMEANB,I)-WKM)/WKM)+SSMWK
	SSMVC=PL(I)*(100*(VC(IBMEANK,IBMEANB,I)-VCM)/VCM)+SSMVC
  971 CONTINUE

	WRITE(601,98) SCUMPR,SSCONY/SCUMPR,SSCONC/SCUMPR,SSCONI/SCUMPR,SSCONQ/SCUMPR,SSCONTBYR/SCUMPR,SSCONBY/SCUMPR,SSCONLEVY/SCUMPR,
     XSSCONL/SCUMPR,SSCONVC/SCUMPR,SSCONWK/SCUMPR,SSCONR/SCUMPR,SSCONP/SCUMPR,SSCONE/SCUMPR
   98 FORMAT(/'AVERAGE DEVS FROM MEANS COND ON SS EVENTS',/,'LR PROB OF SS EVENTS',F19.12,/,
     x'Y= ',F19.12,/,'C= ',F19.12,/,'I= ',F19.12,/,'Q= ',F19.12,/,
     X'TBYR= ',F19.12,/,'BY= ',F19.12,/,'LEVY= ',F19.12,/,'L= ',F19.12,/,'VC= ',F19.12,/,'WK= ',F19.12,/,
     X'R= ',F19.12,/,'P= ',F19.12,/,'E= ',F19.12,/)
	WRITE(601,981) IBMEANK,K(IBMEANK),IBMEANB,B(IBMEANB),SSMY,SSMC,SSMI,SSMQ,SSMTBYR,SSMBY,SSMLEVY,SSML,SSMVC,SSMWK,SSMR,SSMP,SSME
  981 FORMAT(/'DEVS FROM MEANS AT THE MEAN K,B OF SS EVENTS (AVERAGED ACROSS SHOCKS)',/,
     x'AT K=',I3,2X,F19.12,2X,'B=',I3,2X,F19.12,/,
     x'Y= ',F19.12,/,'C= ',F19.12,/,'I= ',F19.12,/,'Q= ',F19.12,/,
     X'TBYR= ',F19.12,/,'BY= ',F19.12,/,'LEVY= ',F19.12,/,'L= ',F19.12,/,'VC= ',F19.12,/,'WK= ',F19.12,/,
     X'R= ',F19.12,/,'P= ',F19.12,/,'E= ',F19.12,/)
	WRITE(601,99) PKA(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR),
     X100*(Y(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-YM)/YM,100*(C(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-CM)/CM,
     X100*(INV(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-INVM)/INVM,100*(RR(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-GNPM)/GNPM,
     X100*(PKA2(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-TBYRM),100*(VA(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-RTPM),
     X100*(BCAN(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-BCANM),100*(L(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-LM)/LM,
     X100*(VC(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-VCM)/VCM,100*(WK(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-WKM)/WKM,
     X100*(SR(ISMAXTBYR)-SRM)/SRM,
     X100*(SP(ISMAXTBYR)-SPM)/SPM,100*(SE(ISMAXTBYR)-SEM)/SEM,IKMAXTBYR,IBMAXTBYR,ISMAXTBYR
   99 FORMAT(/'DEVS FROM MEANS COND ON LARGEST SS+INV COLLAPSE EVENT',/,' WITH LR PROB',F19.12,/,
     X'Y= ',F19.12,/,'C= ',F19.12,/,'I= ',F19.12,/,'Q= ',
     XF19.12,/,'TBYR= ',F19.12,/,'BY= ',F19.12,/,'LEVY= ',F19.12,/,'L= ',F19.12,/,'VC= ',F19.12,/,'WK= ',F19.12,/,
     X'R= ',F19.12,/,'P= ',F19.12,/,'E= ',F19.12,/,
     X' AT STATE WITH K B S TRIPLE ',3I4)

C   CONDITIONAL DEVIATONS FROM MEANS FOR SUDDEN STOP STATES RELATIVE TO DEV FROM MEANS IN NB SCENARIO
	SMINY=10000.0 !SMAXTBYR=-1000000.0
	SBCONDPR=0.0
	SCUMPR=0.0
	SSCONC=0.0
	SSCONY=0.0
	SSCONTBYR=0.0
	SSCONQ=0.0
	SSCONI=0.0
	SSCONBY=0.0
	SSCONLEVY=0.0
	SSCONR=0. !SBCONDPR*100*(SR(I)-SRM)/SRM)+SSCONR
	SSCONP=0. !SBCONDPR*100*(SP(I)-SPM)/SPM)+SSCONP
	SSCONE=0. !SBCONDPR*100*(SE(I)-SEM)/SEM)+SSCONE
	SSCONL=0.
	SSCONWK=0.
	SSCONVC=0.
	SSCONK=0.
	SSCONB=0.
	ZSSCONC=0.
	ZSSCONY=0.
	ZSSCONTBYR=0.
	ZSSCONQ=0.
	ZSSCONI=0.
	ZSSCONBY=0.
	ZSSCONLEVY=0.
	SSMC=0.
	SSMY=0.
	SSMTBYR=0.
	SSMQ=0.
	SSMI=0.
	SSMBY=0.
	SSMLEVY=0.
	SSML=0.0
	SSMWK=0.0
	SSMVC=0.0
	SSMR=0.0
	SSMP=0.0
	SSME=0.0
	DO 85 I=1,NSS
	DO 86 H=1,NB
	DO 87 J=1,NK
	SBCONDPR=PKA(J,H,I)
	IF(BPKA(J,H,I).LE.0.OR.(PKA2(J,H,I)-PKA2NB(J,H,I)).LE.0.02) GOTO 871 !OR.(PKA2(J,H,I)).LE.tshsdtbyr (PKA2(J,H,I)-TBYRNBM).LT.0.02 ((Y(J,H,I)-YM)/YM).GT.-0.055 ((Y(J,H,I)-YM)/YM).GT.-0.055 ((Y(J,H,I)/YNBM)-(YNB(J,H,I)/YNBM)).GT.-0.015 DEFINES SUDDEN STOP AS BEING AT BINDING CONSTRAINT WITH +L.R. PROB, EXTRA CONDITIONS TO IDENTIFY SS EVENTS CAN BE ADDED HERE
	SSCONC=SBCONDPR*100*((C(J,H,I)/CNBM)-(CNB(J,H,I)/CNBM))+SSCONC
	SSCONY=SBCONDPR*100*((Y(J,H,I)/YNBM)-(YNB(J,H,I)/YNBM))+SSCONY
	SSCONTBYR=SBCONDPR*100*((PKA2(J,H,I)-TBYRNBM)-(PKA2NB(J,H,I)-TBYRNBM))+SSCONTBYR
	SSCONQ=SBCONDPR*100*((RR(J,H,I)/GNPNBM)-(GUESSQNB(J,H,I)/GNPNBM))+SSCONQ
	SSCONI=SBCONDPR*100*((INV(J,H,I)/INVNBM)-(INVNB(J,H,I)/INVNBM))+SSCONI
	SSCONBY=SBCONDPR*100*((VA(J,H,I)-RTPNBM)-(VANB(J,H,I)-RTPNBM))+SSCONBY
	SSCONLEVY=SBCONDPR*100*((BCAN(J,H,I)-BCANNBM)-(BCANNB(J,H,I)-BCANNBM))+SSCONLEVY
	SSCONL=SBCONDPR*100*((L(J,H,I)/LNBM)-(LNB(J,H,I)/LNBM))+SSCONL
	SSCONWK=SBCONDPR*100*((WK(J,H,I)/WKNBM)-(WKNB(J,H,I)/WKNBM))+SSCONWK
	SSCONVC=SBCONDPR*100*((VC(J,H,I)/VCNBM)-(VCNB(J,H,I)/VCNBM))+SSCONVC
	SSCONR=0. 
	SSCONP=0. 
	SSCONE=0.
	SSCONK=SBCONDPR*K(J)+SSCONK
	SSCONB=SBCONDPR*B(H)+SSCONB
	SCUMPR=SCUMPR+SBCONDPR
	SBCONDPR=0.0	
	IF(INV(J,H,I).LT.SMINY) THEN  !THIS IDENTIFIES SS EVENT W. LARGEST OUTPUT DROP ! IF(PKA2(J,H,I).GT.SMAXTBYR) THIS IDENTIFIES SS EVENT WITH LARGEST TBY REVERSAL
	SMINY=INV(J,H,I) !Y(J,H,I) !SMAXTBYR=PKA2(J,H,I)
	IKMAXTBYR=J
	IBMAXTBYR=H
	ISMAXTBYR=I
	ENDIF
	GOTO 87
  871 ZSSCONC=SBCONDPR*100*((C(J,H,I)/CNBM)-(CNB(J,H,I)/CNBM))+ZSSCONC
	ZSSCONY=SBCONDPR*100*((Y(J,H,I)/YNBM)-(YNB(J,H,I)/YNBM))+ZSSCONY
	ZSSCONTBYR=SBCONDPR*100*((PKA2(J,H,I)-TBYRNBM)-(PKA2NB(J,H,I)-TBYRNBM))+ZSSCONTBYR
	ZSSCONQ=SBCONDPR*100*((RR(J,H,I)/GNPNBM)-(GUESSQNB(J,H,I)/GNPNBM))+ZSSCONQ
	ZSSCONI=SBCONDPR*100*((INV(J,H,I)/INVNBM)-(INVNB(J,H,I)/INVNBM))+ZSSCONI
	ZSSCONBY=SBCONDPR*100*((VA(J,H,I)-RTPNBM)-(VANB(J,H,I)-RTPNBM))+ZSSCONBY
	ZSSCONLEVY=SBCONDPR*100*((BCAN(J,H,I)-BCANNBM)-(BCANNB(J,H,I)-BCANNBM))+ZSSCONLEVY
  	ZSSCONL=SBCONDPR*100*((L(J,H,I)/LNBM)-(LNB(J,H,I)/LNBM))+ZSSCONL
	ZSSCONVC=SBCONDPR*100*((VC(J,H,I)/VCNBM)-(VCNB(J,H,I)/VCNBM))+ZSSCONVC
	ZSSCONWK=SBCONDPR*100*((WK(J,H,I)/WKNBM)-(WKNB(J,H,I)/WKNBM))+ZSSCONWK
   87	CONTINUE
   86	CONTINUE
   85	CONTINUE
C   calculate devs from means relative to nb case for the mean K,B in the SS region across shocks
      IBMEANK=MINLOC(ABS((SSCONK/SCUMPR)-K),DIM=1)
	IBMEANB=MINLOC(ABS((SSCONB/SCUMPR)-B),DIM=1)
	DO 8710 I=1,NSS
	SSMC=PL(I)*100*((C(IBMEANK,IBMEANB,I)/CNBM)-(CNB(IBMEANK,IBMEANB,I)/CNBM))+SSMC
	SSMY=PL(I)*100*((Y(IBMEANK,IBMEANB,I)/YNBM)-(YNB(IBMEANK,IBMEANB,I)/YNBM))+SSMY
	SSMTBYR=PL(I)*100*((PKA2(IBMEANK,IBMEANB,I)-TBYRNBM)-(PKA2NB(IBMEANK,IBMEANB,I)-TBYRNBM))+SSMTBYR
	SSMQ=PL(I)*100*((RR(IBMEANK,IBMEANB,I)/GNPNBM)-(GUESSQNB(IBMEANK,IBMEANB,I)/GNPNBM))+SSMQ
	SSMI=PL(I)*100*((INV(IBMEANK,IBMEANB,I)/INVNBM)-(INVNB(IBMEANK,IBMEANB,I)/INVNBM))+SSMI
	SSMBY=PL(I)*100*((VA(IBMEANK,IBMEANB,I)-RTPNBM)-(VANB(IBMEANK,IBMEANB,I)-RTPNBM))+SSMBY
	SSMLEVY=PL(I)*100*((BCAN(IBMEANK,IBMEANB,I)-BCANNBM)-(BCANNB(IBMEANK,IBMEANB,I)-BCANNBM))+SSMLEVY
	SSML=PL(I)*100*((L(IBMEANK,IBMEANB,I)/LNBM)-(LNB(IBMEANK,IBMEANB,I)/LNBM))+SSML
	SSMVC=PL(I)*100*((VC(IBMEANK,IBMEANB,I)/VCNBM)-(VCNB(IBMEANK,IBMEANB,I)/VCNBM))+SSMVC
	SSMWK=PL(I)*100*((WK(IBMEANK,IBMEANB,I)/WKNBM)-(WKNB(IBMEANK,IBMEANB,I)/WKNBM))+SSMWK
	SSMR=0.0
	SSMP=0.0
	SSME=0.0
 8710 CONTINUE
	WRITE(601,88) SCUMPR,SSCONY/SCUMPR,ZSSCONY/(1.-SCUMPR),SSCONC/SCUMPR,ZSSCONC/(1.-SCUMPR),
     XSSCONI/SCUMPR,ZSSCONI/(1.-SCUMPR),SSCONQ/SCUMPR,ZSSCONQ/(1.-SCUMPR),
     XSSCONTBYR/SCUMPR,ZSSCONTBYR/(1.-SCUMPR),SSCONBY/SCUMPR,ZSSCONBY/(1.-SCUMPR),
     XSSCONLEVY/SCUMPR,ZSSCONLEVY/(1.-SCUMPR),
     XSSCONL/SCUMPR,ZSSCONL/(1.-SCUMPR),SSCONVC/SCUMPR,ZSSCONVC/(1.-SCUMPR),SSCONWK/SCUMPR,ZSSCONWK/(1.-SCUMPR),
     XSSCONR/SCUMPR,0.0,SSCONP/SCUMPR,0.0,SSCONE/SCUMPR,0
   88 FORMAT(/'AVERAGE DEVS FROM MEANS RELATIVE TO NB CASE',/,'LR PROB OF SS EVENTS',F19.12,/,
     X'             IN SS STATES       IN NON SS STATES',/,
     X'Y=    ',2F19.12,/,'C=    ',2F19.12,/,'I=    ',2F19.12,/,'Q=    ',2F19.12,/,
     X'TBYR= ',2F19.12,/,'BY=   ',2F19.12,/,'LEVY= ',2F19.12,/,'L=    ',2F19.12,/,'VC=   ',2F19.12,/,'WK=   ',2F19.12,/,
     X'R=    ',2F19.12,/,'P=    ',2F19.12,/,'E=    ',2F19.12,/)
	WRITE(601,881) IBMEANK,K(IBMEANK),IBMEANB,B(IBMEANB),SSMY,SSMC,SSMI,SSMQ,SSMTBYR,SSMBY,SSMLEVY,SSML,SSMVC,SSMWK,SSMR,SSMP,SSME
  881 FORMAT(/'DEVS FROM MEANS RELATIVE TO NB CASE AT THE MEAN K,B OF SS EVENTS (AVERAGED ACROSS SHOCKS)',/,
     x'AT K=',I3,2X,F19.12,2X,'B=',I3,2X,F19.12,/,
     X'Y=    ',F19.12,/,'C=    ',F19.12,/,'I=    ',F19.12,/,'Q=    ',F19.12,/,
     X'TBYR= ',F19.12,/,'BY=   ',F19.12,/,'LEVY= ',F19.12,/,'L=    ',F19.12,/,'VC=   ',F19.12,/,'WK=   ',F19.12,/,
     X'R=    ',F19.12,/,'P=    ',F19.12,/,'E=    ',F19.12,/)
	WRITE(601,89) PKA(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR),
     X100*((Y(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/YNBM)-(YNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/YNBM)),
     X100*((C(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/CNBM)-(CNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/CNBM)),
     X100*((INV(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/INVNBM)-(INVNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/INVNBM)),
     X100*((RR(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/GNPNBM)-(GUESSQNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/GNPNBM)),
     X100*((PKA2(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-TBYRNBM)-(PKA2NB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-TBYRNBM)),
     X100*((VA(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-RTPNBM)-(VANB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-RTPNBM)),
     X100*((BCAN(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-BCANNBM)-(BCANNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)-BCANNBM)),
     X100*((L(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/LNBM)-(LNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/LNBM)),
     X100*((VC(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/VCNBM)-(VCNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/VCNBM)),
     X100*((WK(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/WKNBM)-(WKNB(IKMAXTBYR,IBMAXTBYR,ISMAXTBYR)/WKNBM)),
     X0.0,0.0,0.0,IKMAXTBYR,IBMAXTBYR,ISMAXTBYR
   89 FORMAT(/'DEVS FROM MEANS RELATIVE TO NB CASE COND ON LARGEST SS+INV COLLAPSE EVENT',/,' WITH LR PROB',F19.12,/,
     X'Y=    ',F19.12,/,
     X'C=    ',F19.12,/,'I=    ',F19.12,/,'Q=    ',F19.12,/,'TBYR= ',F19.12,/,'BY=   ',F19.12,/,'LEVY= ',F19.12,/,
     X'L=    ',F19.12,/,'VC=   ',F19.12,/,'WK=   ',F19.12,/,
     X'R=    ',F19.12,/,'P=    ',F19.12,/,'E=    ',F19.12,/,' AT STATE WITH K B S TRIPLE ',3I4)
	IF(binding.eq.0) goto 9404
	MINCONS=10.0
	MINCONSW=10.0
	MINQ=MINCONS
	WEIGH=0.05
	DO 9101 J=1,NK
	DO 9102 H=1,NB
	IF(BPKA(J,H,7).LE.threshold) GOTO 9102      
	IF(MIN(WEIGH*CONSIM(J,H)+(1.-WEIGH)*QIM(J,H),MINCONSW).EQ.WEIGH*CONSIM(J,H)+(1.-WEIGH)*QIM(J,H)) THEN
	MINCONSW=WEIGH*CONSIM(J,H)+(1.-WEIGH)*QIM(J,H)
	MINCONSKW=J
	MINCONSBW=H
	ENDIF
	IF(MIN(CONSIM(J,H),MINCONS).EQ.CONSIM(J,H)) THEN
	MINCONS=CONSIM(J,H)
	MINCONSK=J
	MINCONSB=H
	ENDIF
	IF(MIN(QIM(J,H),MINQ).EQ.QIM(J,H)) THEN
	MINQ=QIM(J,H)
	MINQK=J
	MINQB=H
	ENDIF
 9102 CONTINUE
 9101	CONTINUE

	IF(MINCONSKW*MINCONSBW*MINCONSK*MINCONSB*MINQ*MINQK*MINQB.EQ.0) GOTO 9404 !THIS SKIPS NEXT WRITE IF ANY OF THE ABOVE MIN'S IS EMPTY
	WRITE(6,9403) WEIGH,MINCONSKW,MINCONSBW,B(MINCONSBW)/(GUESSQ(MINCONSKW,MINCONSBW,7)*K(MINCONSKW)),
     XB(MINCONSBW)/Y(MINCONSKW,MINCONSBW,7),CONSIM(MINCONSKW,MINCONSBW),QIM(MINCONSKW,MINCONSBW),BPKA(MINCONSKW,MINCONSBW,7),
     XMINCONSK,MINCONSB,B(MINCONSB)/(GUESSQ(MINCONSK,MINCONSB,7)*K(MINCONSK)),B(MINCONSB)/Y(MINCONSK,MINCONSBW,7),
     XCONSIM(MINCONSK,MINCONSB),QIM(MINCONSK,MINCONSB),BPKA(MINCONSK,MINCONSB,7),
     XMINQK,MINQB,B(MINQB)/(GUESSQ(MINQK,MINQB,7)*K(MINQK)),B(MINQB)/Y(MINQK,MINQB,7),CONSIM(MINQK,MINQB),QIM(MINQK,MINQB),
     XBPKA(MINQK,MINQB,7)
 9403 FORMAT(/,'WITH WEIGHT ON CONSIM= ',F19.14,/,' LARGEST WEIGHTED AT K= ',I3,1X,'B= ',I3,1X,'LEVRAT= ',F19.14,1X,
     X'DEBTRAT= ',F19.14,1X,'CONSIM= ',F19.14,1X,
     X'QIM= ',F19.14,1X,'PROB= ',F19.14,/,' LARGEST CONSIM AT K= ',I3,1X,'B= ',I3,1X,'LEVRAT= ',F19.14,1X,'DEBTRAT= ',F19.14,
     X1X,'CONSIM= ',F19.14,1X,'QIM= ',F19.14,1X,'PROB= ',F19.14,/,' LARGEST QIM AT K= ',I3,1X,'B= ',I3,1X,'LEVRAT= ',F19.14,
     X1X,'DEBTRAT= ',F19.14,1X,'CONSIM= ',F19.14,1X,'QIM= ',F19.14,1X,'PROB= ',F19.14,/)
C     FORECAST IN DEVIATIONS FROM MEAN IN ERGODIC DISTRIBUTION
 9404	DO 9025 III=1,NSS
	WRITE(52,9026) INITK,K(INITK),INITB,B(INITB),III,SE(III),
     XSR(III),SP(III)
 9026 FORMAT(/,'MEAN FORCST FOR INIT K ',I3,1X,F19.14,1X,'B ',I3,1X,
     XF19.14,1X,'STATE ',I3,1X,'SE ',F19.14,1X,'SR ',F19.14,1X,'SP ',
     XF19.14)
	DO 9030 HH=1,LNGTH
	FY(HH,III)=100*(FY(HH,III)-YM)/YM
	FC(HH,III)=100*(FC(HH,III)-CM)/CM
	FINV(HH,III)=100*(FINV(HH,III)-INVM)/INVM
	FCAY(HH,III)=100*(FCAY(HH,III)-CAYRM) !-YLLM) CAYRM FOR CA/Y OR YLLM FOR HH TBY/Y RATIO
	FK(HH,III)=100*(FK(HH,III)-KM)/KM
	FB(HH,III)=100*(FB(HH,III)-BM)/BM
	if(BM.lt.0) FB(HH,III)=-FB(HH,III)
	FQ(HH,III)=100*(FQ(HH,III)-GNPM)/GNPM
	FL(HH,III)=100*(FL(HH,III)-LM)/LM
	FVC(HH,III)=100*(FVC(HH,III)-VCM)/VCM
	FWKD(HH,III)=100*(FWKD(HH,III)-WKM)/WKM
	FTBY(HH,III)=100*(FTBY(HH,III)-TBYRM)
 9030 CONTINUE
	DO 7396 I=1,LNGTH
	WRITE(52,7397) FY(I,III),FC(I,III),FINV(I,III),FCAY(I,III),
     XFK(I,III),FB(I,III),FQ(I,III),FL(I,III),
     XFVC(I,III),FWKD(I,III),FTBY(I,III)
 7397 FORMAT(11F19.14)
 7396 CONTINUE
 9025 CONTINUE

	WRITE(52,9997) YM,CM,INVM,CAYRM,KM,BM,GNPM,LM,VCM,WKM,
     XTBYRM
 9997 FORMAT(/,'MEANS OF THE ERGODIC DISTRIBUTION',/,11F19.14)

c
	FY(1:LNGTH,NSS+1:NSS+3)=0.0
	FC(1:LNGTH,NSS+1:NSS+3)=0.0
	FINV(1:LNGTH,NSS+1:NSS+3)=0.0
	FCAY(1:LNGTH,NSS+1:NSS+3)=0.0
	FK(1:LNGTH,NSS+1:NSS+3)=0.0
	FB(1:LNGTH,NSS+1:NSS+3)=0.0
	FQ(1:LNGTH,NSS+1:NSS+3)=0.0
	FL(1:LNGTH,NSS+1:NSS+3)=0.0
	FVC(1:LNGTH,NSS+1:NSS+3)=0.0
	FWKD(1:LNGTH,NSS+1:NSS+3)=0.0
	FTBY(1:LNGTH,NSS+1:NSS+3)=0.0

C    FORECAST FUNCTIONS FOR LOW PROD AVERAGED ACROSS THE OTHER TWO SHOCKS
	FY(1:LNGTH,NSS+1)=(PL(1)*FY(1:LNGTH,1)+PL(3)*FY(1:LNGTH,3)+PL(5)*FY(1:LNGTH,5)+PL(7)*FY(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FC(1:LNGTH,NSS+1)=(PL(1)*FC(1:LNGTH,1)+PL(3)*FC(1:LNGTH,3)+PL(5)*FC(1:LNGTH,5)+PL(7)*FC(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FINV(1:LNGTH,NSS+1)=(PL(1)*FINV(1:LNGTH,1)+PL(3)*FINV(1:LNGTH,3)+PL(5)*FINV(1:LNGTH,5)+PL(7)*FINV(1:LNGTH,7))/
     X (PL(1)+PL(3)+PL(5)+PL(7))
	FCAY(1:LNGTH,NSS+1)=(PL(1)*FCAY(1:LNGTH,1)+PL(3)*FCAY(1:LNGTH,3)+PL(5)*FCAY(1:LNGTH,5)+PL(7)*FCAY(1:LNGTH,7))/
     X(PL(1)+PL(3)+PL(5)+PL(7))
	FK(1:LNGTH,NSS+1)=(PL(1)*FK(1:LNGTH,1)+PL(3)*FK(1:LNGTH,3)+PL(5)*FK(1:LNGTH,5)+PL(7)*FK(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FB(1:LNGTH,NSS+1)=(PL(1)*FB(1:LNGTH,1)+PL(3)*FB(1:LNGTH,3)+PL(5)*FB(1:LNGTH,5)+PL(7)*FB(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FQ(1:LNGTH,NSS+1)=(PL(1)*FQ(1:LNGTH,1)+PL(3)*FQ(1:LNGTH,3)+PL(5)*FQ(1:LNGTH,5)+PL(7)*FQ(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FL(1:LNGTH,NSS+1)=(PL(1)*FL(1:LNGTH,1)+PL(3)*FL(1:LNGTH,3)+PL(5)*FL(1:LNGTH,5)+PL(7)*FL(1:LNGTH,7))/(PL(1)+PL(3)+PL(5)+PL(7))
	FVC(1:LNGTH,NSS+1)=(PL(1)*FVC(1:LNGTH,1)+PL(3)*FVC(1:LNGTH,3)+PL(5)*FVC(1:LNGTH,5)+PL(7)*FVC(1:LNGTH,7))
     X   /(PL(1)+PL(3)+PL(5)+PL(7))
	FWKD(1:LNGTH,NSS+1)=(PL(1)*FWKD(1:LNGTH,1)+PL(3)*FWKD(1:LNGTH,3)+PL(5)*FWKD(1:LNGTH,5)+PL(7)*FWKD(1:LNGTH,7))
     X   /(PL(1)+PL(3)+PL(5)+PL(7))
	FTBY(1:LNGTH,NSS+1)=(PL(1)*FTBY(1:LNGTH,1)+PL(3)*FTBY(1:LNGTH,3)+PL(5)*FTBY(1:LNGTH,5)+PL(7)*FTBY(1:LNGTH,7))
     X/(PL(1)+PL(3)+PL(5)+PL(7))

C    FORECAST FUNCTIONS FOR HIGH INT RATE AVERAGED ACROSS THE OTHER TWO SHOCKS
	FY(1:LNGTH,NSS+2)=(PL(5)*FY(1:LNGTH,5)+PL(6)*FY(1:LNGTH,6)+PL(7)*FY(1:LNGTH,7)+PL(8)*FY(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FC(1:LNGTH,NSS+2)=(PL(5)*FC(1:LNGTH,5)+PL(6)*FC(1:LNGTH,6)+PL(7)*FC(1:LNGTH,7)+PL(8)*FC(1:LNGTH,8))/(PL(5)+PL(6)+PL(7)+PL(8))
	FINV(1:LNGTH,NSS+2)=(PL(5)*FINV(1:LNGTH,5)+PL(6)*FINV(1:LNGTH,6)+PL(7)*FINV(1:LNGTH,7)+PL(8)*FINV(1:LNGTH,8))/
     X (PL(5)+PL(6)+PL(7)+PL(8))
	FCAY(1:LNGTH,NSS+2)=(PL(5)*FCAY(1:LNGTH,5)+PL(6)*FCAY(1:LNGTH,6)+PL(7)*FCAY(1:LNGTH,7)+PL(8)*FCAY(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FK(1:LNGTH,NSS+2)=(PL(5)*FK(1:LNGTH,5)+PL(6)*FK(1:LNGTH,6)+PL(7)*FK(1:LNGTH,7)+PL(8)*FK(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FB(1:LNGTH,NSS+2)=(PL(5)*FB(1:LNGTH,5)+PL(6)*FB(1:LNGTH,6)+PL(7)*FB(1:LNGTH,7)+PL(8)*FB(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FQ(1:LNGTH,NSS+2)=(PL(5)*FQ(1:LNGTH,5)+PL(6)*FQ(1:LNGTH,6)+PL(7)*FQ(1:LNGTH,7)+PL(8)*FQ(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FL(1:LNGTH,NSS+2)=(PL(5)*FL(1:LNGTH,5)+PL(6)*FL(1:LNGTH,6)+PL(7)*FL(1:LNGTH,7)+PL(8)*FL(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FVC(1:LNGTH,NSS+2)=(PL(5)*FVC(1:LNGTH,5)+PL(6)*FVC(1:LNGTH,6)+PL(7)*FVC(1:LNGTH,7)+PL(8)*FVC(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FWKD(1:LNGTH,NSS+2)=(PL(5)*FWKD(1:LNGTH,5)+PL(6)*FWKD(1:LNGTH,6)+PL(7)*FWKD(1:LNGTH,7)+PL(8)*FWKD(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))
	FTBY(1:LNGTH,NSS+2)=(PL(5)*FTBY(1:LNGTH,5)+PL(6)*FTBY(1:LNGTH,6)+PL(7)*FTBY(1:LNGTH,7)+PL(8)*FTBY(1:LNGTH,8))
     X /(PL(5)+PL(6)+PL(7)+PL(8))

C    FORECAST FUNCTIONS FOR HIGH PRICE AVERAGED ACROSS THE OTHER TWO SHOCKS
	FY(1:LNGTH,NSS+3)=(PL(3)*FY(1:LNGTH,3)+PL(4)*FY(1:LNGTH,4)+PL(7)*FY(1:LNGTH,7)+PL(8)*FY(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FC(1:LNGTH,NSS+3)=(PL(3)*FC(1:LNGTH,3)+PL(4)*FC(1:LNGTH,4)+PL(7)*FC(1:LNGTH,7)+PL(8)*FC(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FINV(1:LNGTH,NSS+3)=(PL(3)*FINV(1:LNGTH,3)+PL(4)*FINV(1:LNGTH,4)+PL(7)*FINV(1:LNGTH,7)+PL(8)*FINV(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FCAY(1:LNGTH,NSS+3)=(PL(3)*FCAY(1:LNGTH,3)+PL(4)*FCAY(1:LNGTH,4)+PL(7)*FCAY(1:LNGTH,7)+PL(8)*FCAY(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FK(1:LNGTH,NSS+3)=(PL(3)*FK(1:LNGTH,3)+PL(4)*FK(1:LNGTH,4)+PL(7)*FK(1:LNGTH,7)+PL(8)*FK(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FB(1:LNGTH,NSS+3)=(PL(3)*FB(1:LNGTH,3)+PL(4)*FB(1:LNGTH,4)+PL(7)*FB(1:LNGTH,7)+PL(8)*FB(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FQ(1:LNGTH,NSS+3)=(PL(3)*FQ(1:LNGTH,3)+PL(4)*FQ(1:LNGTH,4)+PL(7)*FQ(1:LNGTH,7)+PL(8)*FQ(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FL(1:LNGTH,NSS+3)=(PL(3)*FL(1:LNGTH,3)+PL(4)*FL(1:LNGTH,4)+PL(7)*FL(1:LNGTH,7)+PL(8)*FL(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FVC(1:LNGTH,NSS+3)=(PL(3)*FVC(1:LNGTH,3)+PL(4)*FVC(1:LNGTH,4)+PL(7)*FVC(1:LNGTH,7)+PL(8)*FVC(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FWKD(1:LNGTH,NSS+3)=(PL(3)*FWKD(1:LNGTH,3)+PL(4)*FWKD(1:LNGTH,4)+PL(7)*FWKD(1:LNGTH,7)+PL(8)*FWKD(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))
	FTBY(1:LNGTH,NSS+3)=(PL(3)*FTBY(1:LNGTH,3)+PL(4)*FTBY(1:LNGTH,4)+PL(7)*FTBY(1:LNGTH,7)+PL(8)*FTBY(1:LNGTH,8))
     X/(PL(3)+PL(4)+PL(7)+PL(8))

      DO 7795 IH=1,3     
	IF(IH.EQ.1) WRITE(52,7726) INITK,K(INITK),INITB,B(INITB)
 7726 FORMAT(/,'MEAN FCST FOR INIT K ',I3,1X,F19.14,1X,'B ',I3,1X,
     XF19.14,1X,'AND LOW PROD COND ACROSS R & P SHOCKS ')
	IF(IH.EQ.2) WRITE(52,7727) INITK,K(INITK),INITB,B(INITB)
 7727 FORMAT(/,'MEAN FCST FOR INIT K ',I3,1X,F19.14,1X,'B ',I3,1X,
     XF19.14,1X,'AND HIGH INT. RATE COND ACROSS E & P SHOCKS ')
	IF(IH.EQ.3) WRITE(52,7728) INITK,K(INITK),INITB,B(INITB)
 7728 FORMAT(/,'MEAN FCST FOR INIT K ',I3,1X,F19.14,1X,'B ',I3,1X,
     XF19.14,1X,'AND HIGH PRICE COND ACROSS E & R SHOCKS ')	
	DO 7796 I=1,LNGTH
	WRITE(52,7797) FY(I,NSS+IH),FC(I,NSS+IH),FINV(I,NSS+IH),
     XFCAY(I,NSS+IH),FK(I,NSS+IH),FB(I,NSS+IH),FQ(I,NSS+IH),
     XFL(I,NSS+IH),FVC(I,NSS+IH),FWKD(I,NSS+IH),
     XFTBY(I,NSS+IH)
 7797 FORMAT(11F19.14)
 7796 CONTINUE
 7795 CONTINUE
 
C************************************************************
C
C         COMPUTE THE %SD AND OUTPUT CORRELATIONS
C
C***********************************************************
C
      DO 425 I=1,NSS
      DO 430 H=1,NB
      DO 435 J=1,NK
	  IF(PKA(J,H,I).LE.0.0) GOTO 435
        YSD= PKA(J,H,I)*((Y(J,H,I)-YM)**2.) + YSD
	  SOLWRSD= PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)**2.) + SOLWRSD
	  VCSD= PKA(J,H,I)*((VC(J,H,I)-VCM)**2.) + VCSD	
        SRSD=PKA(J,H,I)*((SR(I)-SRM)**2.)+SRSD
	  SESD=PKA(J,H,I)*((SE(I)-SEM)**2.)+SESD
	  SPSD=PKA(J,H,I)*((SP(I)-SPM)**2.)+SPSD
	  WKSD= PKA(J,H,I)*((WK(J,H,I)-WKM)**2.) + WKSD
	  WKDGOSD= PKA(J,H,I)*((WKDGO(J,H,I)-WKDGOM)**2.) + WKDGOSD !WKDGO(J,I)**2.-WKDGOM**2.
	  RTPVAR= PKA(J,H,I)*((VA(J,H,I)-RTPM)**2.) + RTPVAR
        BCANSD= PKA(J,H,I)*((BCAN(J,H,I)-BCANM)**2.) + BCANSD
	  SAVSD= PKA(J,H,I)*((SAV(J,H,I)-SAVM)**2.) + SAVSD
        GNPSD= PKA(J,H,I)*((RR(J,H,I)-GNPM)**2.) +GNPSD
        CASD2= PKA(J,H,I)*((CA(J,H,I)-CAM)**2.) + CASD2
        CAYRSD2= PKA(J,H,I)*((PKA1(J,H,I)-CAYRM)**2.) + CAYRSD2
        TBSD2= PKA(J,H,I)*((V(J,H,I)-TBM)**2.) + TBSD2        
        TBYRSD2= PKA(J,H,I)*((PKA2(J,H,I)-TBYRM)**2.) + TBYRSD2
        LSD= PKA(J,H,I)*((L(J,H,I)-LM)**2.) + LSD
        YLSD= PKA(J,H,I)*((YL(J,H,I)-YLM)**2.) + YLSD
        CSD= PKA(J,H,I)*((C(J,H,I)-CM)**2.) + CSD
        INVSD= PKA(J,H,I)*((INV(J,H,I)-INVM)**2.) + INVSD
        SAVINVC=PKA(J,H,I)*((SAV(J,H,I)-SAVM)*(INV(J,H,I)-INVM)) + SAVINVC !SAVINGS INVESTMENT CORRELATIONS
	  YSOLWRC=PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)*(Y(J,H,I)-YM)) + YSOLWRC
	  YBCANC= PKA(J,H,I)*((Y(J,H,I)-YM)*(BCAN(J,H,I)-BCANM)) + YBCANC
	  YCC= PKA(J,H,I)*((Y(J,H,I)-YM)*(C(J,H,I)-CM)) + YCC
	  YBYC=PKA(J,H,I)*((Y(J,H,I)-YM)*(VA(J,H,I)-RTPM)) + YBYC
	  YVCC=PKA(J,H,I)*((Y(J,H,I)-YM)*(VC(J,H,I)-VCM)) + YVCC  !Output Intermediate Input Correlation
        YWKC=PKA(J,H,I)*((Y(J,H,I)-YM)*(WK(J,H,I)-WKM)) + YWKC   
	  YWKDGOC=PKA(J,H,I)*((Y(J,H,I)-YM)*(WKDGO(J,H,I)-WKDGOM)) + YWKDGOC   
	  YINVC= PKA(J,H,I)*((Y(J,H,I)-YM)*(INV(J,H,I)-INVM)) + YINVC
        YLC= PKA(J,H,I)*((Y(J,H,I)-YM)*(L(J,H,I)-LM)) + YLC
        YSRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SR(I)-SRM))+YSRC
	  YSEC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SE(I)-SEM))+YSEC
	  SOLWRSEC= PKA(J,H,I)*((SOLWR(J,H,I)-SOLWRM)*(SE(I)-SEM))+SOLWRSEC
	  YSPC= PKA(J,H,I)*((Y(J,H,I)-YM)*(SP(I)-SPM))+YSPC
	  YEPC= PKA(J,H,I)*((SP(I)-SPM)*(SE(I)-SEM))+YEPC
	  YAC= PKA(J,H,I)*((Y(J,H,I)-YM)*(B(H)-BM)) + YAC
        YCAC= PKA(J,H,I)*((Y(J,H,I)-YM)*(CA(J,H,I)-CAM)) + YCAC
        YCAYRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(PKA1(J,H,I)-CAYRM)) + YCAYRC
        YTBC= PKA(J,H,I)*((Y(J,H,I)-YM)*(V(J,H,I)-TBM)) + YTBC        
        YTBYRC= PKA(J,H,I)*((Y(J,H,I)-YM)*(PKA2(J,H,I)-TBYRM)) + YTBYRC
        YYLC= PKA(J,H,I)*((Y(J,H,I)-YM)*(YL(J,H,I)-YLM)) + YYLC
        YKC= PKA(J,H,I)*((Y(J,H,I)-YM)*(K(J)-KM)) + YKC
        KLLSD= PKA(J,H,I)*((KLL(J,H,I)-KLLM)**2.) + KLLSD 
	  YLLSD= PKA(J,H,I)*((YLL(J,H,I)-YLLM)**2.) + YLLSD 
        YKLLC= PKA(J,H,I)*((KLL(J,H,I)-KLLM)*(Y(J,H,I)-YM)) + YKLLC
        YYLLC= PKA(J,H,I)*((YLL(J,H,I)-YLLM)*(Y(J,H,I)-YM)) + YYLLC
        YGNPC= PKA(J,H,I)*((Y(J,H,I)-YM)*(RR(J,H,I)-GNPM)) + YGNPC
  435 CONTINUE
  430 CONTINUE
  425 CONTINUE
      YSDP= (YSD**0.5)/YM
	SOLWRSDP=(SOLWRSD**0.5)/SOLWRM
	VCSDP=(VCSD**0.5)/VCM  
	WKSDP=(WKSD**0.5)/WKM
	WKDGOSDP=(WKDGOSD**0.5)/WKDGOM
	BCANSD=BCANSD**0.5                              
      GNPSDP= (GNPSD**0.5)/GNPM	
      CASD= (CASD2**0.5)
      CAYRSD= (CAYRSD2**0.5)
      TBSD= (TBSD2**0.5)
      TBYRSD= (TBYRSD2**0.5)
      LSDP= (LSD**0.5)/LM
      YLSDP= (YLSD**0.5)/YLM
      CSDP= (CSD**0.5)/CM
      INVSDP= (INVSD**0.5)/INVM
	SAVSDP= (SAVSD**0.5)/SAVM
	SRSDP = (SRSD**0.5)/SRM
	SESDP= (SESD**0.5)/SEM
	SPSDP= (SPSD**0.5)/SPM
	KLLSD=KLLSD**0.5
	YLLSD=YLLSD**0.5
      YGNPC= YGNPC/((GNPSD**.5)*(YSD**.5))
      YBCANC= YBCANC/((YSD**.5)*(BCANSD))
      YCC= YCC/((YSD**.5)*(CSD**.5))
	YBYC=YBYC/((YSD**.5)*(RTPVAR**.5))
	YSOLWRC= YSOLWRC/((YSD**.5)*(SOLWRSD**.5))
	YVCC= YVCC/((YSD**.5)*(VCSD**.5))
	YWKC=YWKC/((YSD**.5)*(WKSD**.5))
	YWKDGOC=YWKDGOC/((YSD**.5)*(WKDGOSD**.5))
      SAVINVC=SAVINVC/((SAVSD**.5)*(INVSD**.5))
	YINVC= YINVC/((YSD**.5)*(INVSD**.5))
      YCAC= YCAC/((YSD**.5)*(CASD2**.5))
      YCAYRC= YCAYRC/((YSD**.5)*(CAYRSD2**.5)) 
      YTBC= YTBC/((YSD**.5)*(TBSD2**.5))      
      YTBYRC= YTBYRC/((YSD**.5)*(TBYRSD2**.5))
      YLC= YLC/((YSD**.5)*(LSD**.5))
      YYLC= YYLC/((YSD**.5)*(YLSD**.5))
      YKC= YKC/((YSD**.5)*(KSD**.5))
      YAC= YAC/((YSD**.5)*(BSD**.5))                  
      YLKLLC=0.0 !YLKLLC/KLLSD
	YSRC=YSRC/((YSD**.5)*(SRSD**.5))
	YSEC=YSEC/((YSD**.5)*(SESD**.5))
	YSPC=YSPC/((YSD**.5)*(SPSD**.5))
	SOLWRSEC=SOLWRSEC/((SOLWRSD**.5)*(SESD**.5))
	YEPC=YEPC/((SESD**.5)*(SPSD**.5))
      YKLLC=YKLLC/((YSD**.5)*(KLLSD)) 
      YYLLC=YYLLC/((YSD**.5)*(YLLSD)) 
C
C**********************************************************
C
C      FIRST ORDER CORRELATIONS
C
C**********************************************************
C
	CC1=0
	YC1=0
	VCC1=0
	WKC1=0
	WKDGOC1=0
	CAC1=0
	GNPC1=0
	CAYRC1=0
	TBC1=0
	TBYRC1=0
	LC1=0
	YLC1=0
	INVC1=0
	KC1=0
	AC1=0
	YLLYC=0
	YLFYC=0
	BYC1=0
      BCANC1=0
      DO 440 II=1,NSS
      DO 445 I=1,NSS
      DO 450 H=1,NB
      DO 465 J=1,NK
		IF(PKA(J,H,I).LE.0.0) GOTO 465
	  YC1= PKA(J,H,I)*(Y(J,H,I)-YM)*P(II,I)*(Y(KK(J,H,I),BB(J,H,I),II)-YM) + YC1
	  BYC1= PKA(J,H,I)*(VA(J,H,I)-RTPM)*P(II,I)*(VA(KK(J,H,I),BB(J,H,I),II)-RTPM) + BYC1
	  BCANC1= PKA(J,H,I)*(BCAN(J,H,I)-BCANM)*P(II,I)*(BCAN(KK(J,H,I),BB(J,H,I),II)-BCANM) + BCANC1
        SRC1=PKA(J,H,I)*SR(I)*P(II,I)*SR(II) + SRC1
	  SEC1=PKA(J,H,I)*SE(I)*P(II,I)*SE(II) + SEC1
	  SPC1=PKA(J,H,I)*SP(I)*P(II,I)*SP(II) + SPC1
	  SOLWRC1=PKA(J,H,I)*SOLWR(J,H,I)*P(II,I)*SOLWR(KK(J,H,I),BB(J,H,I),II) + SOLWRC1
	  VCC1= PKA(J,H,I)*VC(J,H,I)*P(II,I)*VC(KK(J,H,I),BB(J,H,I),II) + VCC1
	  WKC1= PKA(J,H,I)*WK(J,H,I)*P(II,I)*WK(KK(J,H,I),BB(J,H,I),II) + WKC1
	  WKDGOC1= PKA(J,H,I)*(WKDGO(J,H,I)-WKDGOM) 
     X	*P(II,I)*(WKDGO(KK(J,H,I),BB(J,H,I),II)-WKDGOM)  + WKDGOC1
	  GNPC1= PKA(J,H,I)*RR(J,H,I)*P(II,I)*RR(KK(J,H,I),BB(J,H,I),II)
     X         + GNPC1
        CC1= PKA(J,H,I)*C(J,H,I)*P(II,I)*C(KK(J,H,I),BB(J,H,I),II)+CC1
        CAC1= PKA(J,H,I)*CA(J,H,I)*P(II,I)
     X          *CA(KK(J,H,I),BB(J,H,I),II)  + CAC1
        CAYRC1= PKA(J,H,I)*PKA1(J,H,I)*P(II,I)
     X          *PKA1(KK(J,H,I),BB(J,H,I),II)  + CAYRC1                     
        TBC1= PKA(J,H,I)*V(J,H,I)*P(II,I)*V(KK(J,H,I),BB(J,H,I),II)
     X           + TBC1               
        TBYRC1= PKA(J,H,I)*PKA2(J,H,I)*P(II,I)
     X          *PKA2(KK(J,H,I),BB(J,H,I),II)  + TBYRC1      
        LC1= PKA(J,H,I)*L(J,H,I)*P(II,I)*L(KK(J,H,I),BB(J,H,I),II) + LC1
        YLC1= PKA(J,H,I)*YL(J,H,I)*P(II,I)*YL(KK(J,H,I),BB(J,H,I),II) + YLC1
        INVC1= PKA(J,H,I)*INV(J,H,I)*P(II,I)*INV(KK(J,H,I),
     X	  BB(J,H,I),II) + INVC1
        SAVC1= PKA(J,H,I)*SAV(J,H,I)*P(II,I)*SAV(KK(J,H,I),
     X	  BB(J,H,I),II) + SAVC1
	  KC1= PKA(J,H,I)*K(J)*P(II,I)*K(KK(J,H,I)) + KC1
        AC1= PKA(J,H,I)*B(H)*P(II,I)*B(BB(J,H,I)) + AC1
	  KLLC1= PKA(J,H,I)*KLL(J,H,I)*P(II,I)*KLL(KK(J,H,I),BB(J,H,I),II) + KLLC1
        YLLC1= PKA(J,H,I)*YLL(J,H,I)*P(II,I)*YLL(KK(J,H,I),BB(J,H,I),II) + YLLC1
	  YLLYC= PKA(J,H,I)*YL(J,H,I)*P(II,I)*Y(KK(J,H,I),BB(J,H,I),II) + YLLYC
        YLFYC= PKA(J,H,I)*Y(J,H,I)*P(II,I)*YL(KK(J,H,I),BB(J,H,I),II) + YLFYC
  465 CONTINUE
  450 CONTINUE
  445 CONTINUE
  440 CONTINUE
      YC1= (YC1)/(YSD) !-YM**2.
	BYC1=BYC1/(RTPVAR**0.5)
	BCANC1=BCANC1/(BCANSD)
	SRC1=(SRC1-SRM**2.)/(SRSD)
	SEC1=(SEC1-SEM**2.)/(SESD)
      SPC1=(SPC1-SPM**2.)/(SPSD)
	SOLWRC1=(SOLWRC1-SOLWRM**2.)/(SOLWRSD)
	VCC1= (VCC1-VCM**2.)/(VCSD)
	WKC1= (WKC1-WKM**2.)/(WKSD)
	WKDGOC1= (WKDGOC1)/(WKDGOSD) !-WKDGOM**2.
      GNPC1= (GNPC1-GNPM**2.)/(GNPSD)
      CC1= (CC1-CM**2.)/(CSD)
      AC1= (AC1-BM**2.)/(BSD)
      CAC1= (CAC1-CAM**2.)/(CASD2)   
      CAYRC1= (CAYRC1-CAYRM**2.)/(CAYRSD2)
      TBC1= (TBC1-TBM**2.)/(TBSD2)    
      TBYRC1= (TBYRC1-TBYRM**2.)/(TBYRSD2)
      LC1= (LC1-LM**2.)/(LSD)
      YLC1= (YLC1-YLM**2.)/(YLSD)
      INVC1= (INVC1-INVM**2.)/(INVSD)
	SAVC1= (SAVC1-SAVM**2.)/(SAVSD)
      KC1= (KC1-KM**2.)/(KSD)
	KLLC1=(KLLC1-KLLM**2.)/(KLLSD**2.)
	YLLC1=(YLLC1-YLLM**2.)/(YLLSD**2.)
      YLLYC= (YLLYC-YM*YLM)/((YSD**.5)*(YLSD**.5))
      YLFYC= (YLFYC-YM*YLM)/((YSD**.5)*(YLSD**.5))
C
C********************************************************************
C
C      PRINT THE AGGREGATES AND THEIR STATISTICS
C
C********************************************************************
C
C
20001 WRITE(6,560) YM, YSDP,MINVAL(BCAN),BCANM,BCANSD
  560 FORMAT('0',2X,' MEAN Y= ',E22.14,3X,' %SD OF Y(2.723)= ',E22.14,/,  !2x2VAR !2.965 3x3VAR
     X 2X,' LOWEST (Bf/qKf)= ',E22.14,2X,' MEAN (Bf/qKf)= ',E22.14,3X,
     X' SD (Bf/qKf)= ',E22.14)
      WRITE(6,5601) RTPM, RTPVAR
 5601 FORMAT('0',2X,' MEAN (Bf/Y)= ',E22.14,3X, !DISC FACTOR
     X        ' VAR BoverY = ',E22.14) !DISC FACTOR
      WRITE(6,5602) WKM, WKSDP
 5602 FORMAT('0',2X,' MEAN WK= ',E22.14,3X,' %SD WK= ',E22.14)
	
	WRITE(6,5603) WKDGOM, WKDGOSDP,MAXVAL(WKDGO)
 5603 FORMAT('0',2X,' MEAN (WKD/qKf)= ',E22.14,3X,
     X' %SD (WKD/qKf)= ',E22.14,3X,' HIGHEST (WKD/qKf)= ',E22.14)
	
	WRITE(6,561) GNPM, GNPSDP
  561 FORMAT('0',2X,' MEAN Q= ',E22.14,3X,' %SD Q= ',E22.14)
      WRITE(6,562) VCM, VCSDP
  562 FORMAT('0',2X,' MEAN VC= ',E22.14,3X,' %SD VC= ',E22.14)
      WRITE(6,565) CM, CSDP
  565 FORMAT('0',2X,' MEAN C= ',E22.14,3X,' %SD OF C= ',E22.14)
      WRITE(6,570) INVM, INVSDP
  570 FORMAT('0',2X,' MEAN INV= ',E22.14,3X,' %SD OF 
     XINV(9.767)= ',E22.14)
	WRITE(6,572) SAVM, SAVSDP
  572 FORMAT('0',2X,' MEAN SAV= ',E22.14,3X,' %SD OF SAV= ',E22.14)
      WRITE(6,575) CAM, CASD
  575 FORMAT('0',2X,' MEAN CA= ',E22.14,3X,' SD OF CA= ',E22.14)
      WRITE(6,5751) CAYRM, CAYRSD
 5751 FORMAT('0',2X,' MEAN CAYR= ',E22.14,3X,' SD CAYR= ',E22.14)   
      WRITE(6,576) TBM, TBSD,KLLM,KLLSD
  576 FORMAT('0',2X,' MEAN TB= ',E22.14,3X,' SD OF TB= ',E22.14,/,
     X'0',2X,' MEAN HHTB= ',E22.14,3X,' SD OF HHTB= ',E22.14) 
      WRITE(6,5761) TBYRM, TBYRSD,YLLM,YLLSD
 5761 FORMAT('0',2X,' MEAN TBYR= ',E22.14,3X,' SD TBYR= ',E22.14,/,  
     X'0',2X,' MEAN HHTBYR= ',E22.14,3X,' SD OF HHTBYR= ',E22.14) 
      WRITE(6,590) LM, LSDP
  590 FORMAT('0',' MEAN OF L= ',E22.14,3X,' %SD OF L= ',E22.14)

      WRITE(6,591) SRM, SRSDP
  591 FORMAT('0',' MEAN OF SR= ',E22.14,3X,' %SD OF SR= ',E22.14)
	WRITE(6,592) SEM, SESDP,SOLWRM,SOLWRSDP
  592 FORMAT('0',' MEAN OF SE= ',E22.14,3X,' %SD OF SE= ',E22.14,/,
     X'0',' MEAN OF SOLWR= ',E22.14,3X,' %SD OF SOLWR= ',E22.14)
	WRITE(6,593) SPM, SPSDP
  593 FORMAT('0',' MEAN OF SP= ',E22.14,3X,' %SD OF SP= ',E22.14)

      WRITE(6,600) YLM, YLSDP
  600 FORMAT('0',' MEAN OF (Y/L) ',E22.14,3X,' %SD OF (Y/L)= ',E22.14)
      WRITE(6,605)
  605 FORMAT('0',' AUTOCORRELATIONS OF VARIABLES ')
      WRITE(6,610) YC1
  610 FORMAT('0',' 1ST ORD. CORR. Y(0.749)= ',E22.14) !2x2VAR !0.753 3x3VAR
      WRITE(6,611) GNPC1
  611 FORMAT('0',' 1ST ORD. CORR. Q= ',E22.14)
      WRITE(6,612) VCC1
  612 FORMAT('0',' 1ST ORD. CORR. VC= ',E22.14) 
	WRITE(6,615) CC1
  615 FORMAT('0',' 1ST ORD. CORR. C= ',E22.14)
	WRITE(6,6151) BCANC1
 6151 FORMAT('0',' 1ST ORD. CORR. LEVRAT= ',E22.14)
      WRITE(6,616) WKC1
  616 FORMAT('0',' 1ST ORD. CORR. WK= ',E22.14) 
	WRITE(6,617) WKDGOC1
  617 FORMAT('0',' 1ST ORD. CORR. (WKD/qKf)= ',E22.14) 
	WRITE(6,620) INVC1
  620 FORMAT('0',' 1ST ORD. CORR. INV= ',E22.14)
	WRITE(6,622) SAVC1
  622 FORMAT('0',' 1ST ORD. CORR. SAV= ',E22.14)
      WRITE(6,625) LC1
  625 FORMAT('0',' 1ST ORD. CORR. L= ',E22.14)

      WRITE(6,626) SRC1
  626 FORMAT('0',' 1ST ORD. CORR. SR= ',E22.14)	
	WRITE(6,627) SEC1,SOLWRC1
  627 FORMAT('0',' 1ST ORD. CORR. SE= ',E22.14,/,'0',' 1ST ORD. CORR. SOLWR= ',E22.14)
	WRITE(6,628) SPC1
  628 FORMAT('0',' 1ST ORD. CORR. SP= ',E22.14)

      WRITE(6,630) KC1
  630 FORMAT('0',' 1ST ORD. CORR. K= ',E22.14)
      WRITE(6,635) AC1
  635 FORMAT('0',' 1ST ORD. CORR. A= ',E22.14)
      WRITE(6,6351) BYC1
 6351 FORMAT('0',' 1ST ORD. CORR. BF/Y= ',E22.14)
      WRITE(6,640) CAC1
  640 FORMAT('0',' 1ST ORD. CORR. CA= ',E22.14)                          
      WRITE(6,6401) CAYRC1
 6401 FORMAT('0',' 1ST ORD. CORR. CAYR= ',E22.14)
      WRITE(6,641) TBC1,KLLC1
  641 FORMAT('0',' 1ST ORD. CORR. TB= ',E22.14,/,
     X'0',' 1ST ORD. CORR. HHTB= ',E22.14)                         
      WRITE(6,6411) TBYRC1,YLLC1
 6411 FORMAT('0',' 1ST ORD. CORR. TBYR= ',E22.14,/,
     X'0',' 1ST ORD. CORR. HHTBYR= ',E22.14)         
      WRITE(6,645) YLC1
  645 FORMAT('0',' 1ST ORD. CORR. (Y/L)= ',E22.14)
      WRITE(6,650)
  650 FORMAT('0',' CORRELATIONS WITH OUTPUT ')
      WRITE(6,651) YGNPC
  651 FORMAT(2X,' Q & Y ',E22.14)
      WRITE(6,655) YCC
  655 FORMAT(2X,' C & Y ',E22.14)
	WRITE(6,657) YVCC
  657 FORMAT(2X,' VC & Y ',E22.14)
	WRITE(6,660) YINVC
  660 FORMAT(2X,' INV & Y ',E22.14)
        WRITE(6,6661) YBCANC
 6661 FORMAT(2X,' LEVRAT & Y ',E22.14)      
      WRITE(6,661) YWKC
  661 FORMAT(2X,' WK & Y ',E22.14)      
	WRITE(6,662) YWKDGOC
  662 FORMAT(2X,' (WKD/qKf) & Y ',E22.14)      
	WRITE(6,665) YLC
  665 FORMAT(2X,' L & Y ',E22.14)
      WRITE(6,670) YKC
  670 FORMAT(2X,' K & Y ',E22.14)
      WRITE(6,675) YCAC
  675 FORMAT(2X,' CA & Y ',E22.14)       
      WRITE(6,6751) YCAYRC
 6751 FORMAT(2X,' CAYR & Y ',E22.14)       
      WRITE(6,676) YTBC,YKLLC
  676 FORMAT(2X,' TB & Y ',E22.14,/,
     X2X,' HHTB & Y ',E22.14)
      WRITE(6,6761) YTBYRC,YYLLC
 6761 FORMAT(2X,' TBYR & Y ',E22.14,/,              
     X2X,' HHTBYR & Y ',E22.14)
      WRITE(6,680) YAC
  680 FORMAT(2X,' A & Y ',E22.14)
      WRITE(6,6801) YBYC
 6801 FORMAT(2X,' BFY & Y ',E22.14)
      WRITE(6,685) YYLC
  685 FORMAT(2X,' (Y/L) & Y ',E22.14)
	WRITE(6,687) SAVINVC
  687 FORMAT(2X,' SAV & INV ',E22.14)
      WRITE(6,690) YLLYC
  690 FORMAT(2X,' CORR OF PRODUCTIVITY WITH LAGGED OUTPUT= ',E22.14)
      WRITE(6,695) YLFYC
  695 FORMAT(2X,' CORR OF PRODUCTIVITY WITH FUTURE OUTPUT= ',E22.14)
C      WRITE(6,700) YLKLLC
C  700 FORMAT(2X,' ESTIMATED ELASTICITY OF L/K= ',E22.14)
	WRITE(6,705) YSRC
  705 FORMAT(2X,' CORRELATION BETWEEN INTEREST RATE SHOCK 
     XAND GDP(-0.590)= ',E22.14)
	WRITE(6,708) YSEC,YSOLWRC,SOLWRSEC
  708 FORMAT(2X,' CORRELATION BETWEEN PRODUCTIVITY SHOCK 
     XAND GDP(0.506)= ',E22.14,/,2X,' CORRELATION BETWEEN SOLWR 
     XAND GDP= ',E22.14,/,2X,' CORRELATION BETWEEN SOLWR 
     XAND JGF PROD SHOCK= ',E22.14)
	WRITE(6,719) YSPC
  719 FORMAT(2X,' CORRELATION BETWEEN PRICE SHOCK 
     XAND GDP(-0.377)= ',E22.14)
	WRITE(6,720) YEPC
  720 FORMAT(2X,' CORRELATION BETWEEN PRICE SHOCK 
     XAND PROD SHOCK(-0.385)= ',E22.14)
C*******************************************************
 7475 CALL CPU_TIME ( time_end )
      TIME=(time_end-time_begin)/60
      WRITE (6,1999)  time_begin,time_end,TIME
 1999 FORMAT('CPU start ',f18.12,2x,'CPU end ',f18.12,2x,
     x      'CPU Time',f18.12,' minutes')
      STOP
      END





AERsimulation.for
C*****************************************************************
C
C  PROGRAM TO SOLVE FOR DECISION RULES ON EQUITY AND FOREIGN ASSETS
C  THAT SATISFY THE OPTIMALITY CONDITIONS OF A DYNAMIC PROGRAMMING PROBLEM
C  GIVEN A BI-LINEAR INTERPOLATION OF THE VALUE FUNCTION V(a,b,y) AND
C  A SET OF INTERPOLATION NODES ON a AND b
C
C*****************************************************************
C
      PROGRAM SIMULATION
C
      IMPLICIT DOUBLE PRECISION (A-E,G,K-L,P-Z)
      IMPLICIT INTEGER (H,N,F,M,I)
C
      INTEGER NK,NAA,NB,Z,LNGTH,T
	PARAMETER (T= 10000) !40 ! 10000 100) !Simulation Period
      PARAMETER  (NK=60) !50) !38 !20 !30
	PARAMETER  (NB=80)    !72)  !40 !40
      PARAMETER  (NIT=1)
      PARAMETER (NIP=2)  
      PARAMETER (NIR=2)
	PARAMETER (NIPP=2)
	PARAMETER (NREAL=NIP*NIR) !no. of price shocks
      PARAMETER  (NSS=NIT*NIP*NIR*NIPP)
	PARAMETER (NVAR=3) !(NIT-1)+(NIP-1)+(NIR-1)+(NIPP-1)) !How many of the shocks are random
	PARAMETER (NES=NK*NB)
	PARAMETER (LNGTH=350)
	
C
	DOUBLE PRECISION MV1(NK,NB),MV2(NK,NB),MKP1(NK,NB),MKP2(NK,NB)
	DOUBLE PRECISION MV3(NK,NB),MV4(NK,NB),MKP3(NK,NB),MKP4(NK,NB)
	DOUBLE PRECISION MBP1(NK,NB),MBP2(NK,NB),MQ1(NK,NB),MQ2(NK,NB)
	DOUBLE PRECISION MBP3(NK,NB),MBP4(NK,NB),MQ3(NK,NB),MQ4(NK,NB)
	DOUBLE PRECISION ISOL1(NK,NB),ISOL2(NK,NB)
	DOUBLE PRECISION ISOL3(NK,NB),ISOL4(NK,NB)
	DOUBLE PRECISION MQF1(NK,NB),MQF2(NK,NB),MSAV1(NK,NB),MSAV2(NK,NB)
	DOUBLE PRECISION MQF3(NK,NB),MQF4(NK,NB),MSAV3(NK,NB),MSAV4(NK,NB)
	INTEGER MBCNB1(NK,NB),MBCNB2(NK,NB)
	INTEGER MBCNB3(NK,NB),MBCNB4(NK,NB)
	DOUBLE PRECISION MBY1(NK,NB),MBY2(NK,NB),MSY1(NK,NB),MSY2(NK,NB)
	DOUBLE PRECISION MBY3(NK,NB),MBY4(NK,NB),MSY3(NK,NB),MSY4(NK,NB)
	DOUBLE PRECISION MNFAY1(NK,NB),MNFAY2(NK,NB),MCAY1(NK,NB),
     XMCAY2(NK,NB),MCONS1(NK,NB),MCONS2(NK,NB),MARGU1(NK,NB),
     XMARGU2(NK,NB),MEXD1(NK,NB),MEXD2(NK,NB),MEQP1(NK,NB),MEQP2(NK,NB),
     XMDIR1(NK,NB),MDIR2(NK,NB),MDIRP1(NK,NB),MDIRP2(NK,NB),
     XMMULT1(NK,NB),MMULT2(NK,NB),MCOVLRQ1(NK,NB),MCOVLRQ2(NK,NB),
     XMEXR1(NK,NB),MEXR2(NK,NB),MBCAN1(NK,NB),MBCAN2(NK,NB)

	DOUBLE PRECISION MNFAY3(NK,NB),MNFAY4(NK,NB),MCAY3(NK,NB),
     XMCAY4(NK,NB),MCONS3(NK,NB),MCONS4(NK,NB),MARGU3(NK,NB),
     XMARGU4(NK,NB),MEXD3(NK,NB),MEXD4(NK,NB),MEQP3(NK,NB),MEQP4(NK,NB),
     XMDIR3(NK,NB),MDIR4(NK,NB),MDIRP3(NK,NB),MDIRP4(NK,NB),
     XMMULT3(NK,NB),MMULT4(NK,NB),MCOVLRQ3(NK,NB),MCOVLRQ4(NK,NB),
     XMEXR3(NK,NB),MEXR4(NK,NB),MBCAN3(NK,NB),MBCAN4(NK,NB)

	DOUBLE PRECISION APIM(NK,NB),BYIM(NK,NB),SYIM(NK,NB),SIM(NK,NB),
     XNFAYIM(NK,NB),CAYIM(NK,NB),CONSIM(NK,NB),QIM(NK,NB),QFIM(NK,NB)
     X,ARGUIM(NK,NB),INVIM(NK,NB)
	DOUBLE PRECISION PKA(NK,NB,NSS),
     X SSS,KM,EVA,KSD,KSDP,PRKA(NK,NB),AAAA,AAA,PK(NK),PB(NB),
     X CPK(NK),CPB(NB),BPRKA(NK,NB),BAAAA,BBAA,BPKA(NK,NB,NSS),
     X WKPRKA(NK,NB),WKAAA,WKAA,WKPKA(NK,NB,NSS),MUKM
	INTEGER MM,IPERM1(NES),IPERM2(NES),IPERMS(NES+NES),INTERNALS
	INTEGER IPERM3(NES),IPERM4(NES)
C
	DOUBLE PRECISION WEL,CN,YN,CBAR,LBAR,SAVSS,DIV,TEST
	DOUBLE PRECISION ABAR,AG,BG,AY,BY,QBAR,BSS(NK),KBAR,HZERO
	DOUBLE PRECISION ADJV,ADJK,ADJB,ADJQF,ADJGQ,ADJS
	DOUBLE PRECISION ADJV2,ADJK2,ADJB2,ADJQF2,ADJGQ2,ADJS2
	DOUBLE PRECISION ADJV3,ADJK3,ADJB3,ADJQF3,ADJGQ3,ADJS3
	DOUBLE PRECISION ADJV4,ADJK4,ADJB4,ADJQF4,ADJGQ4,ADJS4
      DOUBLE PRECISION L(NK,NB,NSS),Y(NK,NB,NSS),K(NK),B(NB),AVAL(NK),BVAL(NB)

      DOUBLE PRECISION V(NK,NB,NSS) 
      DOUBLE PRECISION GUESSQ(NK,NB,NSS),EXPDIV(NK,NB,NSS)   
      DOUBLE PRECISION E(NIP),TAX(NIT),R(NIR)
      DOUBLE PRECISION SE(NSS),STAX(NSS),SP(NSS),PR(NIPP)
      DOUBLE PRECISION P(NSS,NSS),EXPV,DD(NSS,NSS),PL(NSS),QB(NSS),
     XSR(NSS),SRN(NSS),ER(NSS),PRATE(NIR,NIR),PPRICE(NIPP,NIPP),PTFP(NIP,NIP)
      DOUBLE PRECISION ARGLAB,MINLAB,TOLB,TOLP,TOLMC,TOLKT,TOLM
	DOUBLE PRECISION PLPRICE(NIPP),PLREAL(NIP*NIR),PIREAL(NIP*NIR,NIP*NIR),PP1(NSS,NSS),PP(NSS,NSS)	     
c
      DOUBLE PRECISION KP(NK,NB,NSS),BP(NK,NB,NSS),RULES(NK,NB,NSS),
     X BCAN(NK,NB,NSS)
C*****************************
C	ARRAYS USED IN MOMENTS
C*******************************
	DOUBLE PRECISION C(NK,NB,NSS),VA(NK,NB,NSS),RR(NK,NB,NSS),PKA1(NK,NB,NSS),PKA2(NK,NB,NSS)
	DOUBLE PRECISION YL(NK,NB,NSS),CA(NK,NB,NSS),INV(NK,NB,NSS)
	DOUBLE PRECISION KLL(NK,NB,NSS),YLL(NK,NB,NSS),SAV(NK,NB,NSS),
     X	VC(NK,NB,NSS),WK(NK,NB,NSS),WKDGO(NK,NB,NSS),SOLWR(NK,NB,NSS)
	INTEGER ZK1,ZB1,ZK2,ZB2,DB,DK
	DOUBLE PRECISION INVSD,INVSDP,DIFKP,DIFBP,SAVM,SAVSD,SAVINVC
	DOUBLE PRECISION SAVSDP,SAVC1,INVM,INVC1
	DOUBLE PRECISION VCM,VCSD,VCSDP,MUM,MUSD,MUSDP
	DOUBLE PRECISION YVCC,YMUC,VCC1,MUC1
	DOUBLE PRECISION WKM, WKSD,WKSDP,YWKC,YWKDGOC,WKC1,WKDGOC1
	DOUBLE PRECISION WKDGOM,WKDGOSD,WKDGOSDP
C********************************
C	DOUBLE PRECISION RULESB(NK,NB,NSS),AZ1(NK,NB,NSS),BZ1(NK,NB,NSS)
C	DOUBLE PRECISION RULESV(NK,NB,NSS),VZ1(NK,NB,NSS)
C
      DOUBLE PRECISION GKGAP,STSTA,GBGAP,STSTB
	DOUBLE PRECISION WEL1,RATE,RATE2
	DOUBLE PRECISION KAPPA,KAPPAB,KAPPANB,MRSM,TEMPVC
      DOUBLE PRECISION TEMPC,TEMPTAX,TEMPET,TEMPR,TEMPP,TEMPMRS,TEMPMU
      DOUBLE PRECISION TEMPA,TEMPB,TEMPL,TEMPQ,TEMPDIV,TEMPY,TEMPQF
      DOUBLE PRECISION AH,OMEGA,RBAR,TAXBAR,EBAR,PSI,TEMPST
      DOUBLE PRECISION THETA,THETTA,CORET
      DOUBLE PRECISION AN,YBAR,AC,YA,ACC,TEMPAA,TEMPBB,WAGE,YNB,YAA,ACCC       
C
      INTEGER IS,ISS,TOLIT,IPSSAA
      INTEGER CON,CON2,CON3,COORD,CON5,CON6,CON9,CON7,CZ,CZF,CON8,CON15
      INTEGER MAXIT,MAXITT,MAXITTT,IPSSA,IPSSB,MAXF
	INTEGER KK(NK,NB,NSS),BB(NK,NB,NSS),BCNB(NK,NB,NSS),NN(1)
	INTEGER CON20,BBR(NK,NB,NSS)
C	INTEGER BBM(NK,NB,NSS),AAM(NB,NK,NB,NSS)
c
c	INTEGER LK,LB,HK,HB,AF,BF,SOLBOX(2),CBOX,CON4,SOL1,SOL2,MAXITP
c	INTEGER AAZ1(NK,NB,NSS),BBZ1(NK,NB,NSS),RULESP(NK,NB,NSS),CON21
c	INTEGER CINT(NK,NB,NSS),CINTER,UPOFILE
c	DOUBLE PRECISION EVF(2,2),QIN(NSS),QNXT(NSS),QDIF,QAVGERR
c	DOUBLE PRECISION QDIFZ1,QAVGERZ1
	DOUBLE PRECISION TEMPKI,TEMPBI,TEMPAF,TEMPBF,TEST1,TEST2,TEST3
c	DOUBLE PRECISION EVLL,EVLH,EVHL,EVHH,CONC,CSOL,BSOL,KSOL,UARGSOL
c	DOUBLE PRECISION ISOL
C**********************
	DOUBLE PRECISION PH,KAPPAS,AS,LEVRAT(NK,NB,NSS),MINLEVRAT,MAXLEVRAT,
     xKAPPASB,KAPPASNB
c	DOUBLE PRECISION PRBAR,VCBAR,MUBAR,LEVRATMEAN,MINCONS,MINQ,MINCONSW
c	INTEGER SMINLEVRAT(3),SMAXLEVRAT(3),SLEVRATMEAN(3),MINB,SSSTATE(NK),KSSSTATE,
c     XMINCONSK,MINCONSB,MINQK,MINQB,MINCONSKW,MINCONSBW,MINQKW,MINQBW
	DOUBLE PRECISION ETA,BET,KSI,ALPHA
c	DOUBLE PRECISION MVC1(NK),MVC2(NK),MMU1(NK),MMU2(NK)
c	DOUBLE PRECISION MVC3(NK),MVC4(NK),MMU3(NK),MMU4(NK)
c	DOUBLE PRECISION SRM,SRSD,YSRC,SRC1,SEM,SESD,YSEC,SEC1
C*********************
cc
	INTEGER INITK,INITB,INITIS,FCZ
	INTEGER BINDING,TAUC
	DOUBLE PRECISION YMAT(NSS,NVAR)
      
C
      INTEGER SETS(T),TT,STT,BBS(T),KKS(T),ACTDATA,BIND(T-1),SSTOP(T-1)
	DOUBLE PRECISION SETV(T),BS(T),KS(T),LEVRATS(T-1),adjf(T)
	DOUBLE PRECISION YS(T),QS(T),YDS(T),LS(T),INVS(T-1),CONS(T-1),DIFFN,DIFFO,
     XCAYS(T-1),WKS(T),LEVWKS(T-1),VCS(T),ES(T),PS(T),RS(T),TBYS(T-1)
cc
c      OPEN(UNIT=5,FILE='E:\Data\FortranCode\Tauchen\fortran\tfpwithut\general\TAUCHENtfput.TXT',STATUS='OLD')
	OPEN(UNIT=6,FILE='SIMULATION.TXT')                 
	OPEN(UNIT=12,FILE='SIMDEVM.txt')
	OPEN(UNIT=13,FILE='SIMLEVL.txt')
c	OPEN(UNIT=16,FILE='SIMADJDEVM.txt')
	OPEN(UNIT=14,FILE='C:\Data\Matlab\stocsimulations\AERresub\series081708.txt',STATUS='OLD') !this is output of matlab code with pointers to nodes of exogenous states
C	OPEN(UNIT=15,FILE='C:\Data\FortranCode\Tauchen\fortran\tfpwithut\dc\adjfactors9302.txt',STATUS='OLD')
      OPEN(UNIT=21,FILE='C:\Data\ProjectsVF6\Tobinq\AERresub\actTFPcorRuribe2\kap20\AERDATAB.TXT',
     xSTATUS='OLD') !this is main output file of decision rules and value function
C
      CALL CPU_TIME ( time_begin )
C
C*****************************************************************
C
C             INITIAL VALUES FOR PARAMETERS   
C 
C*****************************************************************
C
	threshold=0.00001 !0.0000025  is baseline !sets prob. threshold to exclude estimate of largest nonzero prob SS
	TAUC=0      !Binary to control to read the tauchen's output
	SPCORR=1 !1    !Binary to control if simp pers rule uses correlated R and TFP shocks
	ACTDATA=0   !Binary to control if using an approximation to actual residuals (1) or simulated residuals (0)     
	IPH=1 !0 !binary to control if model has working capital 0=no
	ZET=1 !binary to control if utilization costs are paid with working capital (0=no)
	IBFIXED=1 !binary to control if debt constraint is a fixed constant or endogenous on qK' (0=fixed constant)
C	Mexican Calibration values      
	GAMMA= 2 !1.1  ! CRRA coefficient
c
	PH=0.2579 !0.0001 !fraction of inputs of V and m financed by working capital from firm-level data
	IF(IPH.eq.0) PH=0.0
      RBAR=0.08571 !1.08571-1. !(1.08571)**.25 - 1. !0.065 !(1+0.065)**.25 - 1.  !world real interest rate
	OMEGA=1.8461 !1.98209 !2.1189     ! labor exponent in g(l)
	ALPHA=0.5924043 !0.63878076 !exponent of labor in production function 
	BET=0.3053667 !1.-ALPHA !exponent of mK in production function
	ETA=1.-ALPHA-BET
	PHI=2.75 !3.0 !3.5 for sd(i)/sd(y) !4.3 last used for Ruribe to match SD(I) !1.25last used for actual TFP & Ru.s.  !Capital adjustment cost coefficient
      AN=6.982 !productivity coefficient
	DELTAS=0.08800443 !Depreciation Rate
      KAPPAB=1.+(-0.2) !(-0.2534065-0.0*0.07642265) !(-0.15) ! !-0.6042346394026 !(-0.28351-2.0*0.091) for no corr R&TFP !-0.63383173418929 ! !in s.d.'s from average of NB case 
	KAPPANB=1.-1000.0 !0.0008 
C      PSI=0.563003861009 !0.4 !(1.-kappa)/kappa  !0.56308 ! !-0.01689
      kappa=KAPPAB
	binding=1 !(0 for nonbinding case) binary to control binding and nonbinding household margin constraint cases
      Z=1.  !binary for controlling if working capital enters in borrowing constraint 1=YES
	IF(IBFIXED.EQ.0) THEN
	KFIXED=1.0 !672.67 !690.669
	QFIXED=1.0 !0.930937 !1.0
	KAPPA=1.0-191.188 !KAPPA !setting this to a number allows setting ad-hoc borrowing constraint
	ENDIF
C
      EBAR= 1.0 !1+0.0129!steady-state productivity shock on Y
      TAXBAR=0.16861538 !0.15838235 !steady state Tax
      PRBAR=1.02784034 !1.05331595 !steady state price
c
	KBAR=799.59186581
	VCBAR=45.24087965
	LBAR=19.05035797
	TBOY=0.06808434 !Trade Balance/GDP ratio
	BBAR=-352.19059155
	CTBAR=265.43703344
	BETA=0.01660445
c
	INVBAR=KBAR*DELTAS
	YBAR=EBAR*AN*(KBAR**BET)*(LBAR**ALPHA)*(VCBAR**ETA)
	QBAR =1.  !steady-state q
      WEL=CTBAR-((LBAR**OMEGA)/OMEGA) !-0.546081149232E+02 !STEADY STATE LIFETIME UTILITY
      RATE=exp(BETA*log(1.+WEL))
	RATE2 = (1+ WEL)**(BETA)
	WEL1=(WEL**(1-GAMMA))/(1-GAMMA)
	WEL=WEL1*(1/(1-(1/RATE)))
	CTYBAR=CTBAR/(YBAR-prbar*VCBAR)
	INVYBAR=INVBAR/(YBAR-prbar*VCBAR)
C
      V=WEL  !initial guess of value function
      COORD=0
C
C     PRINT PARAMETERS
C
	WRITE(6,5) OMEGA,GAMMA,DELTAS,BETA,PHI,BET,ALPHA,ETA,KBAR,RBAR,PH,AN,
     X 1.-KAPPA,TAXBAR,LBAR,QBAR,PRBAR,  !DIV,WAGE,
     X CTBAR,BBAR,YBAR,VCBAR,WEL,EBAR,BINDING,TAUC
    5 FORMAT(' ','OMEGA=',F19.14,/,'GAMMA=',F19.14,/,'DELTASS=',
     X F19.14,/,'BETA=',F19.14,/,'PHI=',F19.14,/,
     x	'BET=',F19.14,/,'ALPHA=',F19.14,/,'ETA=',F19.14,/,
     X	'KBAR=',F19.14,
     X   /,'RBAR=',F19.14,/,'PH=',F19.14,/,'AN=',F19.10,/,
     X 'HHKAPPA= ',F19.14,/,'TAXBAR=',F19.14,
     X 'LBAR=',F19.14,/,'QBAR= ',F19.14,/,'PRBAR= ',F19.14,/,   !'DIV=',F19.14,/,
     X  'CBAR=',F19.14,/,'BBAR=',F19.14  !'WAGE=',F19.14,/,
     X  ,/,'GROSSYBAR=',F19.14,
     X /,'VCBAR=',F19.14,/,'WEL=',F19.14
     X ,/,'EBAR=',F19.14,/,'BINDING=',I2,/,'TAUCHEN=',I2)
C**************************************************************
C  SPECIFICATION OF MARKOV PROCESS OF EXOGENOUS SHOCKS
C  (THREE ALTERNATIVES)
C*************************************************************
C
	IF(TAUC.EQ.1) GOTO 890
C  STATE VECTOR OF SHOCKS FOR THE FIRST TWO ALTERNATIVES
C  THAT USE TWO-POINT MARKOV CHAINS
C  (SIZE OF SHOCKS IS SAME AS STANDARD DEVIATION OF EACH)
	TAX(1)=0
      R(1)=log(1.-0.019582) !for Ruribe !-0.01121) for R u.s. !-0.018523)
	R(2)=log(1.+0.019582) !for Ruribe !+0.01121) for R u.s. !+0.018523)
	PR(1)=log(1.-0.033454)
	PR(2)=log(1.+0.033454)
	E(1)=log(1.-0.013404) !for TFP no util  !-0.009) !-0.010334) 
      E(2)=log(1.+0.013404) !for TFP no util !+0.009) !+0.010334)
C	R=0
C	PR=0
C	E=0
C
C THIS FIRST VARIANT USES SIMPLE PERSISTENCE & SYMMETRY FOR THREE TWO-POINT INDEPENDENT MARKOV PROCESSES
C FOR R,P AND TFP
C
      IF(SPCORR.EQ.1) GOTO 7090
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
C    LIMITING PROBABILITIES 
	P=0.0
	PL=1./8.

      WRITE(6,61) THETAR,THETAP,THETAA,PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)  
   61 FORMAT(1X,'AUTORATE=',F7.5,1X,'AUTOPRICE=',F10.8,1X,
     X  'AUTOTFP=',F10.8,1X,'PL=',8F10.8,/)
C TRANSITION PROBABILITIES
	DO 6101 IS=1,2
	DO 6102 ISS=1,2
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PRATE(ISS,IS)=(1.-THETAR)*0.5 + THETAR*DD(ISS,IS)
	  PPRICE(ISS,IS)=(1.-THETAP)*0.5 + THETAP*DD(ISS,IS)
	  PTFP(ISS,IS)=(1.-THETAA)*0.5 + THETAA*DD(ISS,IS)
        WRITE(6,6103) IS,ISS,PRATE(ISS,IS),PPRICE(ISS,IS),PTFP(ISS,IS)
 6103 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'FOR RATE, PRICE, TFP=',3F19.14)
 6102 CONTINUE
 6101 CONTINUE
	IS=0
	DO 2101 IR=1,NIR
      DO 3101 IPP=1,NIPP
	DO 4101 IP=1,NIP
	IS=1+IS
	P(1,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(2,IS)=PRATE(1,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(3,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(4,IS)=PRATE(1,IR)*PPRICE(2,IPP)*PTFP(2,IP)
	P(5,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(1,IP)
      P(6,IS)=PRATE(2,IR)*PPRICE(1,IPP)*PTFP(2,IP)
	P(7,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(1,IP)
      P(8,IS)=PRATE(2,IR)*PPRICE(2,IPP)*PTFP(2,IP)
      WRITE(6,5101) IS,P(1:8,IS)
 5101 FORMAT(1X,'TRANS PROB FROM',I3,'TO 8 STATES AT T+1= ',8F19.14)
 4101 CONTINUE
 3101 CONTINUE
 2101 CONTINUE
C
C     THIS SECOND ALTERNATIVE USES A VARIANT OF SIMP PERS RULE THAT ALLOWS FOR CORR(TFP,R) AND
C     TREATS P AS AN INDPENDENT SIMP PERS PROCESS
C
7090	IF(SPCORR.EQ.0) goto 7091
C  A)  process for PRICE shock
      THETAP=0.737109   !AUTOCORRELATION COEFFICIENT FOR INT GOODS PRICES
	PPRICE=0.0
	PLPRICE=0.5
      PPRICE(1,1)=(1.-THETAP)*0.5 + THETAP
	PPRICE(2,1)=1.-PPRICE(1,1)
	PPRICE(2,2)=(1.-THETAP)*0.5 + THETAP
	PPRICE(1,2)=1.-PPRICE(2,2)
	WRITE(6,6881) PLPRICE(1),PLPRICE(2)
 6881 FORMAT(/,'LIMITING PROBS OF PRICE PROCESS ',/,'PLTAX1=',F10.8,1X,
     X      'PLTAX2=',F10.8,/)
	DO 2881 IS=1,NIP
        DO 3881 ISS=1,NIP
        WRITE(6,4881) IS,ISS,PPRICE(ISS,IS)
 4881 FORMAT(1X,'TRANS PROB FROM P',I3,'TO',I3,1X,'=',E19.14)
 3881 CONTINUE
 2881 CONTINUE
c
C B) Joint Markov Process for TFP and R shocks (SIMPLE PERSISTENCE & SYMMETRY)
c
	THETAR=0.572 !for Ruribe !0.082 for R u.s. !AUTOCORRELATION COEFFICIENT FOR INT RATE
      THETAA=0.537 !for TFP no util !0.65 !0.675 !0.392059    !AUTOCORRELATION COEFFICIENT FOR TFP
      THETA=(THETAR+THETAA)/2.    !COMMON SIMPLE PERSISTENCE AUTOCORRELATION COEFFICIENT
      CORET=-0.669  !CORRELATION ACROSS TFPnoutil AND RURIBE
C    LIMITING PROBABILITIES FOR 2*2 CASE
	PIREAL=0.0
	PLREAL=0.0
        PLREAL(1)=(1.+CORET)/4.
        PLREAL(2)=0.5-PLREAL(1)
        PLREAL(3)=PLREAL(2)
        PLREAL(4)=PLREAL(1)
      WRITE(6,601) THETA,PLREAL(1),PLREAL(2),PLREAL(3),PLREAL(4),CORET
  601 FORMAT(/,'THETA=',F7.5,1X,'PLREAL1=',F10.8,1X,'PLREAL2=',
     X F10.8,/,'PLREAL3=',F10.8,1X,'PLREAL4=',F10.8,1X,'CORER=',F10.8,/)
C TRANSITION PROBABILITIES
	DO 2001 IS=1,NREAL
        DO 3001 ISS=1,NREAL
        DD(ISS,IS)=0.0
       IF(ISS.EQ.IS) DD(ISS,IS)=1.0
        PIREAL(ISS,IS)=(1.-THETA)*PLREAL(ISS) + THETA*DD(ISS,IS)
        WRITE(6,4001) IS,ISS,PIREAL(ISS,IS)
 4001 FORMAT(1X,'TRANS PROB FROM REAL STATE',I3,'TO',I3,1X,'=',E19.14)
 3001 CONTINUE
 2001 CONTINUE
C
C C) JOINT TRANSITION PROBABILITY MATRIX OF TFP, R AND P SHOCKS
C	(this can be programmed in simple do loop or vecto notation but it was done
c      line by line to preserve ordering of shocks we had in the rest of the code, which 
c	goes (R,P,TFP), since there is an independent process for P and a joint for R,TFP, but P was
c     ordered second, the three-shock joint trans probs had to be written line by line)
c 
	P(1,1)=PPRICE(1,1)*PIREAL(1,1)
	P(2,1)=PPRICE(1,1)*PIREAL(2,1)
	P(3,1)=PPRICE(2,1)*PIREAL(1,1)
	P(4,1)=PPRICE(2,1)*PIREAL(2,1)
	P(5,1)=PPRICE(1,1)*PIREAL(3,1)
	P(6,1)=PPRICE(1,1)*PIREAL(4,1)
	P(7,1)=PPRICE(2,1)*PIREAL(3,1)
	P(8,1)=PPRICE(2,1)*PIREAL(4,1)
	P(1,2)=PPRICE(1,1)*PIREAL(1,2)
	P(2,2)=PPRICE(1,1)*PIREAL(2,2)
	P(3,2)=PPRICE(2,1)*PIREAL(1,2)
	P(4,2)=PPRICE(2,1)*PIREAL(2,2)
	P(5,2)=PPRICE(1,1)*PIREAL(3,2)
	P(6,2)=PPRICE(1,1)*PIREAL(4,2)
	P(7,2)=PPRICE(2,1)*PIREAL(3,2)
	P(8,2)=PPRICE(2,1)*PIREAL(4,2)
	P(1,3)=PPRICE(1,2)*PIREAL(1,1)
	P(2,3)=PPRICE(1,2)*PIREAL(2,1)
	P(3,3)=PPRICE(2,2)*PIREAL(1,1)
	P(4,3)=PPRICE(2,2)*PIREAL(2,1)
	P(5,3)=PPRICE(1,2)*PIREAL(3,1)
	P(6,3)=PPRICE(1,2)*PIREAL(4,1)
	P(7,3)=PPRICE(2,2)*PIREAL(3,1)
	P(8,3)=PPRICE(2,2)*PIREAL(4,1)
	P(1,4)=PPRICE(1,2)*PIREAL(1,2)
	P(2,4)=PPRICE(1,2)*PIREAL(2,2)
	P(3,4)=PPRICE(2,2)*PIREAL(1,2)
	P(4,4)=PPRICE(2,2)*PIREAL(2,2)
	P(5,4)=PPRICE(1,2)*PIREAL(3,2)
	P(6,4)=PPRICE(1,2)*PIREAL(4,2)
	P(7,4)=PPRICE(2,2)*PIREAL(3,2)
	P(8,4)=PPRICE(2,2)*PIREAL(4,2)
C
	P(1,5)=PPRICE(1,1)*PIREAL(1,3)
	P(2,5)=PPRICE(1,1)*PIREAL(2,3)
	P(3,5)=PPRICE(2,1)*PIREAL(1,3)
	P(4,5)=PPRICE(2,1)*PIREAL(2,3)
	P(5,5)=PPRICE(1,1)*PIREAL(3,3)
	P(6,5)=PPRICE(1,1)*PIREAL(4,3)
	P(7,5)=PPRICE(2,1)*PIREAL(3,3)
	P(8,5)=PPRICE(2,1)*PIREAL(4,3)
	P(1,6)=PPRICE(1,1)*PIREAL(1,4)
	P(2,6)=PPRICE(1,1)*PIREAL(2,4)
	P(3,6)=PPRICE(2,1)*PIREAL(1,4)
	P(4,6)=PPRICE(2,1)*PIREAL(2,4)
	P(5,6)=PPRICE(1,1)*PIREAL(3,4)
	P(6,6)=PPRICE(1,1)*PIREAL(4,4)
	P(7,6)=PPRICE(2,1)*PIREAL(3,4)
	P(8,6)=PPRICE(2,1)*PIREAL(4,4)
	P(1,7)=PPRICE(1,2)*PIREAL(1,3)
	P(2,7)=PPRICE(1,2)*PIREAL(2,3)
	P(3,7)=PPRICE(2,2)*PIREAL(1,3)
	P(4,7)=PPRICE(2,2)*PIREAL(2,3)
	P(5,7)=PPRICE(1,2)*PIREAL(3,3)
	P(6,7)=PPRICE(1,2)*PIREAL(4,3)
	P(7,7)=PPRICE(2,2)*PIREAL(3,3)
	P(8,7)=PPRICE(2,2)*PIREAL(4,3)
	P(1,8)=PPRICE(1,2)*PIREAL(1,4)
	P(2,8)=PPRICE(1,2)*PIREAL(2,4)
	P(3,8)=PPRICE(2,2)*PIREAL(1,4)
	P(4,8)=PPRICE(2,2)*PIREAL(2,4)
	P(5,8)=PPRICE(1,2)*PIREAL(3,4)
	P(6,8)=PPRICE(1,2)*PIREAL(4,4)
	P(7,8)=PPRICE(2,2)*PIREAL(3,4)
	P(8,8)=PPRICE(2,2)*PIREAL(4,4)

C
	DO 2015 IS=1,NSS
	WRITE(6,2016) IS,P(1,IS),P(2,IS),P(3,IS),P(4,IS),P(5,IS),P(6,IS),
     X P(7,IS),P(8,IS)
 2016 FORMAT('TRANS PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
 2015 CONTINUE
C
C D) JOINT LIMITING DISTRIBUTION OF R,P,TFP SHOCKS
C
	PP1=P
	DO 2017 I=1,300
	PP=MATMUL(PP1,P)
	PP1=PP
 2017	CONTINUE
 	PRINT *,'TRANSITION MATRIX POWERED 300 TIMES'
	DO 2018 IS=1,NSS
	WRITE(6,2019) IS,PP(1,IS),PP(2,IS),PP(3,IS),PP(4,IS),PP(5,IS),
     X PP(6,IS),PP(7,IS),PP(8,IS)
 2019 FORMAT('LIM PROBS FROM JOINT STATE',I3,1X,'=',8F12.8)
 2018 CONTINUE
	PL=PP(1:8,1)
	PRINT *,'JOINT LIMITING PROBABILITY OF SHOCKS'
      WRITE(6,2119) PL(1),PL(2),PL(3),PL(4),PL(5),PL(6),PL(7),PL(8)
 2119 FORMAT(/,8F12.8,/)
C	
C**********************
C
7091  IS=0
      DO 709 IT=1,NIT
      DO 710 IR=1,NIR
      DO 711 IPP=1,NIPP
      DO 712 IP=1,NIP
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(E(IP))*EBAR
      SR(IS)=EXP(R(IR))*(1.+RBAR)
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(PR(IPP))*PRBAR !Price shock
      WRITE(6,4012) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
 4012 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      
  712 CONTINUE
  711 CONTINUE
  710 CONTINUE 
  709 CONTINUE
	GOTO 955
C************************************************************
C	THIS THIRD ALTERNATIVE ALLOWS THE THREE SHOCKS TO FOLLOW
C     A VAR SPECIFICATION WITH ANY AUTOCORR MATRIX AND ANY COVA 
C     MATRIX OF ERROR TERMS (IT READS THE CORRESPONDING TRASITION MATRIX 
C     AND REALIZATIONS VECTOR FROM THE
C	OUTPUT OF TAUCHEN'S QUADRATURE ALGORITHM)
C************************************************************
  890	DO 931 ISS=1,NVAR
	DO 940  IS=1,NSS
	READ(5,950) YMAT(IS,ISS)
  950	FORMAT(F19.10) !'VALUES OF REALIZATIONS=',E19.14)
  940 CONTINUE
  931 CONTINUE
 
  	DO 900 IS=1,NSS
	DO 910 ISS=1,NSS
	READ(5,920) P(ISS,IS)
  920	FORMAT(F19.10) !'TRANS PROB=',E19.14)
	WRITE(6,925) IS,ISS,P(ISS,IS)
  925 FORMAT(1X,'TRANS PROB FROM',I3,'TO',I3,1X,'=',f19.14)
  910 CONTINUE
  900 CONTINUE

c	E(1)=log(YMAT(1,1)) !0.01 .0075 0.0025 0.001 0.0005 !log(1.0-0.0135) !-0.01
	TAX(1)=0 !.01
c	YMAT=0.0
c      R(1)=0.0
c      E(2)=log(YMAT(2,1))         !log(1.0+0.0135) !-E(1)
C      TAX(2)= -TAX(1)
C      R(2)=-R(1)
c	PR(1)=0.0
c	PR(2)=0.0
      IS=0
      DO 809 IT=1,NIT
      DO 810 IP=1,NIP
      DO 811 IR=1,NIR
      DO 812 IPP=1,NIPP     !WARNING: ORDERING TO READ YMAT DEPENDS ON ORDERING IN MARKOV CODE & "PARMS*.TXT" file
	IS=1+IS
      STAX(IS)=EXP(TAX(IT))*TAXBAR
      SE(IS)=EXP(YMAT(IS,3))*EBAR		!EXP(E(IP))
      SR(IS)=EXP(YMAT(IS,1))*(1.+RBAR)		!EXP(R(IR))
	QB(IS)=1./SR(IS)
	SP(IS)=EXP(YMAT(IS,2))*PRBAR !PRBAR Price shock EXP(PR(IPP))
        WRITE(6,815) IS,STAX(IS),SE(IS),SR(IS),SP(IS)
  815 FORMAT('STATE',I4,'TAX= ',F16.12,1X,
     X   'E= ',F16.12,1X,'R= ',F16.12,1X,'P= ',F16.12,/)      

  812 CONTINUE
  811 CONTINUE
  810 CONTINUE 
  809 CONTINUE

	DO 111 IS=1,NSS
	read(5,121) PL(IS)
  121	FORMAT(F19.10) 
      WRITE(6,117) IS,PL(IS)
  117 FORMAT('PL FOR STATE ',I4,' = ',1x,F10.8)
  111 CONTINUE
	CLOSE(UNIT=5)
C
C***READING EXOGENOUS DATA FILE WITHE GUESSQ,V,K,B
c      GOTO 333
  955 DO 3201 IS=1,NSS !H=1,NB
  	DO 3202 H=1,NB		!Beware of reading the data in the same order as it was printed!
      DO 3203 I=1,NK  !IS=1,NSS
	ISS=IS
      READ(21,1775,ERR=3203) BCNB(I,H,IS),ISS,K(I),KP(I,H,IS),B(H), !K(I),B(H),ISS,GUESSQ(I,H,IS),V(I,H,IS)
     X	BP(I,H,IS),V(I,H,IS),GUESSQ(I,H,IS),
     X    BB(I,H,IS),KK(I,H,IS),VC(I,H,IS),
     X	PKA(I,H,IS),L(I,H,IS)                       
 1775 FORMAT('BCNB= ',I2,1X,'STATE= ',I4,1X,'K=',F19.14,1X,'K+1=', ! (2X'K=',F19.14,2X,'B=',F19.14,2X,'STATE=',I4,2X,
     X F19.14,1X,'B=',F19.14,1X,'B+1=',F19.14,1X,'V=',D25.16,1X,   !'q=',F19.14,2X,'V=',F19.14,2X)                                             
     X'Q=',F25.16,1X,'BB=',I3,1X,'KK=',I3,1X,'VC=',D25.16,1X,
     X 'PKA=',D25.16,1X,'L=',D25.16)
	TEMPQ=GUESSQ(I,H,IS)
	TEMPTAX=STAX(IS)
	TEMPP=SP(IS)
	TEMPE=SE(IS)
	TEMPR=SR(IS)-1.
      TEMPL=L(I,H,IS)
	TEMPVC=VC(I,H,IS)
	TEMPYG=TEMPE*AN*(K(I)**BET)*(TEMPL**ALPHA)*(TEMPVC**ETA)
	WK(I,H,IS)=PH*((1.+temptax)*(TEMPL**OMEGA)+(TEMPP*TEMPVC)) !working capital financing by firms (foreign liability)
	BCAN(I,H,IS)=((BP(I,H,IS)/(1.+TEMPR))-Z*(1.+TEMPR)*WK(I,H,IS))/(GUESSQ(I,H,IS)*KP(I,H,IS))
      Y(I,H,IS)=TEMPYG-(TEMPP*TEMPVC)   !GDP equals gross output minus nonfinancial cost of intermediate inputs      WK(I,H,IS)=PH*((1+temptax)*(L(I,H,IS)**OMEGA)+(TEMPP*VC(I,H,IS)) +  (K(I)*((ZET*AZERO)*MU(I,H,IS)**AONE)/AONE)) !working capital financing by firms (foreign liability)

 3203 CONTINUE
 3202 CONTINUE
 3201 CONTINUE
C	GUESSQ=GQZ1
	CLOSE(UNIT=21)
	IF(MINVAL(BCNB).EQ.1) binding=0
C*******************************************************C
C     EXPECTED REAL INTEREST RATE 
C*******************************************************C
      TEMPKI=1
	SRN=SR-1
	DO 113 IS=1,NSS
	ERB=0.0
	DO 1113 ISS=1,NSS
	ERB=P(ISS,IS)*(1.+SR(ISS))+ERB
 1113 CONTINUE
      ER(IS)=ERB
  113 CONTINUE
C*****************************************************************
C 
C          COMPUTE AGGREGATES & LONG RUN AVERAGES
C
C*****************************************************************
C                      
	V=0.0
      VA = 0.0
	BCAN=0.0 
	WKDGO=0.0
	CON1=0
	WPKA=0.0
	WHPKA=0.0  
      DO 9395 I=1,NSS
      DO 9400 H=1,NB
      DO 9405 J=1,NK
      TEMPTAX=STAX(I)
      TEMPE=SE(I)
      TEMPR=SR(I)-1
	TEMPP=SP(I)
      TEMPL = L(J,H,I)
	TEMPVC=VC(J,H,I)
	TEMPKI=K(J)    
	TEMPBI=B(H)
	DB=BB(J,H,I)
      DK=KK(J,H,I) 
	  SOLWR(J,H,I)=Y(J,H,I)/(AN*(K(J)**(BET/(1.-ETA)))*(TEMPL**(ALPHA/(1.-ETA))))  !"standard" SOLOW RESIDUAL
	  WKDGO(J,H,I)=((1.+TEMPR)*WK(J,H,I)) !ratio of WK DEBT PLUS INTEREST to q at t times CAPITAL t+1
     X	  / (GUESSQ(J,H,I)*K(DK))	!
   	  RR(J,H,I)=GUESSQ(J,H,I) 
        YL(J,H,I)=Y(J,H,I)/L(J,H,I)
	  INV(J,H,I)=K(DK)-(K(J)*(1.-DELTAS))
        SAV(J,H,I)=(B(DB)-B(H))+INV(J,H,I) !Savings
	  BCAN(J,H,I)= ((B(DB)/SR(I))-SR(I)*WK(J,H,I))/(GUESSQ(J,H,I)*K(DK)) !DEBT AND WK TO value of capital ratio

	 if(binding.eq.1) goto 8606
	 if(BCAN(J,H,I).LE.-(1.-kappab).and.PKA(J,H,I).GT.0.0) then   !THIS "IF" COUNTS STATES OF NB SIM THAT WOULD VIOLATE CONSTRAINT AND REPORTS PROBS
	 CON1=CON1+1
	 WHPKA=WHPKA+PKA(J,H,I)
	WRITE(6,8605) J,H,I,BCAN(J,H,I),PKA(J,H,I),WHPKA*100
 8605 FORMAT('0',2X,' STATE WITH K,B,S ',3I4,2X,' ((qbBf-WK)/qKf)= ',E22.14,3X,
     X' PROB= ',E22.14,2X,' CUM PROB= ',E22.14)
	ENDIF

 8606	 if(binding.eq.0) goto 8607 !THIS "IF" COUNTS STATES OF B SIM FOR WHICH CONSTRAINT BINDS AND REPORTS PROBS
	 if(BCNB(J,H,I).EQ.0.and.PKA(J,H,I).GT.0.0) then
	 CON1=CON1+1
	 WHPKA=WHPKA+PKA(J,H,I)
	WRITE(6,8608) J,H,I,BCAN(J,H,I),PKA(J,H,I),WHPKA*100
 8608 FORMAT('0',2X,' STATE WITH K,B,S ',3I4,2X,' ((qbBf-WK)/qKf)= ',E22.14,3X,
     X' PROB= ',E22.14,2X,' CUM PROB= ',E22.14)
	ENDIF

 8607   CA(J,H,I)=(B(DB)-B(H))
        PKA1(J,H,I)=CA(J,H,I)/Y(J,H,I)
        V(J,H,I)=(B(DB)/SR(I)) - B(H) + TEMPR*WK(J,H,I) !TB is the CA minus debt service in all foreign liabilities (B & WK) 
        PKA2(J,H,I)=V(J,H,I)/Y(J,H,I)   !TB/GDP ratio
        C(J,H,I)=( Y(J,H,I)-DELTAS*K(J)-(B(DB)/SR(I))+B(H)
     X           - (K(DK)-K(J))*(1.+(PHI/2.)*((K(DK)/K(J))-1.)) 
     X  - TEMPR*WK(J,H,I) ) / (1.+TEMPTAX)
c        VA(J,H,I)= C(J,H,I) - ((L(J,I)**OMEGA)/OMEGA)
        VA(J,H,I)=B(DB)/Y(J,H,I) !EXP(-BETA*LOG(1.+VA(J,H,I)))
        KLL(J,H,I)=(V(J,H,I)-TEMPR*WK(J,H,I)) !LOG(L(J,H,I)/K(J)) !HOUSEHOLDS TRADE BALANCE
        YLL(J,H,I)=KLL(J,H,I)/Y(J,H,I) !LOG(Y(J,H,I)/K(J))  !HOUSEHOLDS TB/Y RATIO
 9405 CONTINUE
 9400 CONTINUE
 9395 CONTINUE
C
	con=0
	con2=0
	WPKA=0.0
      DO 410 I=1,NSS
      DO 415 H=1,NB
      DO 420 J=1,NK
	  BM=PKA(J,H,I)*B(H) + BM
        KM=PKA(J,H,I)*K(J) + KM
        YM=PKA(J,H,I)*Y(J,H,I) + YM
	  SOLWRM=PKA(J,H,I)*SOLWR(J,H,I) + SOLWRM
        VCM=PKA(J,H,I)*VC(J,H,I) + VCM !Mean of Intermediate Input
	  WKM=PKA(J,H,I)*WK(J,H,I) + WKM !Mean of WK
	  WKDGOM=PKA(J,H,I)*WKDGO(J,H,I) + WKDGOM !Mean of WKDGO
        SRM=PKA(J,H,I)*(SR(I)) + SRM  !MEAN OF INTEREST RATE SHOCK
	  SEM=PKA(J,H,I)*(SE(I)) + SEM  !MEAN OF PRODUCTIVITY SHOCK
	  SPM=PKA(J,H,I)*(SP(I)) + SPM
	  RTPM= PKA(J,H,I)*VA(J,H,I) +RTPM
        BCANM= PKA(J,H,I)*BCAN(J,H,I) +BCANM
	  SAVM= PKA(J,H,I)*SAV(J,H,I) +SAVM
	  YLM=PKA(J,H,I)*YL(J,H,I) + YLM
        CAM=PKA(J,H,I)*CA(J,H,I) + CAM
        CAYRM=PKA(J,H,I)*PKA1(J,H,I) + CAYRM
        TBM=PKA(J,H,I)*V(J,H,I) + TBM
        TBYRM=PKA(J,H,I)*PKA2(J,H,I) + TBYRM
        CM=PKA(J,H,I)*C(J,H,I) + CM
        INVM=PKA(J,H,I)*INV(J,H,I) + INVM
        LM=PKA(J,H,I)*L(J,H,I) + LM
        KLLM=PKA(J,H,I)*KLL(J,H,I) + KLLM  !MEAN OF HHDS TB
        YLLM=PKA(J,H,I)*YLL(J,H,I) + YLLM  !MEAN OF HHDS TB/Y
        GNPM=PKA(J,H,I)*RR(J,H,I) + GNPM
  420 CONTINUE
  415 CONTINUE
  410 CONTINUE

C	DO 3210 I=1,T
C	READ(13,3220,ERR=3210) SETV(I) !Simulated values of ex. shocks
C 3220	FORMAT('  ',F14.10)
C 3210 CONTINUE
C	CLOSE(UNIT=13)

	DO 3230 I=1,T
	IF(ACTDATA.EQ.1) THEN          !THIS IF READS AN ACTUAL OR AD-HOC SERIES OF SHOCK POINTERS
	READ(14,3240,ERR=3230) SETS(I) !pointers for shocks
 3240	FORMAT(I1) !I1 for actual shock data
	READ(15,3241,ERR=3230) adjf(I) !factor for adjusting deviations from mean using gdp VAR decomp weights
 3241	FORMAT(f19.17)
	elseif(ACTDATA.EQ.0) THEN      !THIS "IF" READS SHOCK POINTERS FROM "MATLAB" MARKOV SIMULATION CODE
	READ(14,3242,ERR=3230) SETS(I) !pointers for shocks
 3242	FORMAT(I3) !I3 for simulated shock data
	ENDIF
 3230 CONTINUE
	CLOSE(UNIT=14)
	CLOSE(UNIT=15)
C*****************************************
C	START SIMULATION
C*****************************************
	BS=0.0
	BBS=0
	KS=0.0
	KKS=0
	BIND=0
	SSTOP=0
	TT=9 !1 9  !THIS is the date between 1 and T for which the info in BBS and KKS applies
	KKS(tt)=32 !32 !36 !32 !Starting node of K at date KKS(tt) 
	BBS(tt)=27 !34 !54 !27 !Starting node of B at date BBS(t=tt)
	IF(ACTDATA.EQ.0) THEN
	TT=1
	IMEANK=MINLOC(ABS(KM-K),DIM=1)
	IMEANB=MINLOC(ABS(BM-B),DIM=1)
	KKS(tt)=IMEANK !32 !36 !32 !Starting node of K at date KKS(1)
	BBS(tt)=IMEANB !34 !54 !27 !Starting node of B at date BBS(1)
	ENDIF
	!this loop "back tracks" K,B,S if starting data for (K,B) are for a date tt later than first grid nodes
	if(TT.EQ.1.OR.ACTDATA.EQ.0) GOTO 14
	do 10 ii=1,TT-1
	stt=SETS(TT-ii)
	DIFFO=100000.0
	CON=0
	TRPROB=0.0
	do 11 J=1,NK
	DO 12 H=1,NB
cc	DO 13 I=1,NSS  !!
cc	STT=I !!
c	DIFFN=(((K(KK(J,H,STT))-K(KKS(TT-II+1)))**2)+((B(BB(J,H,STT))-B(BBS(TT-II+1)))**2))**(0.5)
c	IF(DIFFN.EQ.0) CON=CON+1
c	IF(DIFFN.LE.DIFFO) THEN
cc	IF(DIFFN.EQ.0.AND.P(SETS(TT-II+1),STT).LT.TRPROB) GOTO 12 !13  !!
c	KKS(TT-II)=J 
c	BBS(TT-II)=H
cc	SETS(TT-II)=STT !!
c	DIFFO=DIFFN
cc	IF(DIFFN.EQ.0) TRPROB=P(SETS(TT-II+1),STT) !!
c	ENDIF
cc  13 CONTINUE !!
	IF(K(KK(J,H,STT)).eq.K(KKS(TT-II+1)).and.B(BB(J,H,STT)).eq.B(BBS(TT-II+1))) then
	con=con+1
c	IF(H.GE.BBS(TT-II).and.J.GE.KKS(TT-II)) then 
	KKS(TT-II)=J 
	BBS(TT-II)=H
	goto 10
c	endif
	endif
   12	CONTINUE
   11	CONTINUE
	IF(con.eq.0) then
	KKS(1:TT-II)=1 
	BBS(1:TT-II)=1
	PRINT *,'NO FULL SET OF DECISION RULES FOUND'
	goto 14
	endif
   10	CONTINUE

   14 IF(ACTDATA.EQ.1) THEN
	BS(1)=B(BBS(2))
      KS(1)=K(KKS(2))
	ENDIF
	IF(BBS(2)*KKS(2).EQ.1.AND.ACTDATA.EQ.1) THEN
      BS(1)=0.0
      KS(1)=0.0
	ENDIF
	IF(ACTDATA.EQ.0) THEN
	BS(1)=B(BB(KKS(1),BBS(1),SETS(1)))
	KS(1)=K(KK(KKS(1),BBS(1),SETS(1)))
	ENDIF
	DO 110 I=1,T
	IF(BBS(I)*KKS(I).EQ.1.AND.ACTDATA.EQ.1) GOTO 110
	if(I.eq.T) goto 120
	if(I.le.TT-1) goto 220
	BBS(I+1)=BB(KKS(I),BBS(I),SETS(I)) !Next Period Bond Position (pointer)
	KKS(I+1)=KK(KKS(I),BBS(I),SETS(I))!Next Period Capital Holding(pointer)
  220	BS(I)=B(BBS(I+1))
	KS(I)=K(KKS(I+1))
	LEVRATS(I)=(((BS(I)/SR(SETS(I)))-SR(SETS(I))*WK(KKS(I),BBS(I),SETS(I)))/(GUESSQ(KKS(I),BBS(I),SETS(I))*KS(I))) + (1.-KAPPAB)
	INVS(I)=KS(I)-(1.-DELTAS)*K(KKS(I))
	CAYS(I)=(BS(I)-B(BBS(I)))/Y(KKS(I),BBS(I),SETS(I))
	TBYS(I)=((BS(I)/SR(SETS(I)))-B(BBS(I))+SRN(SETS(I))*WK(KKS(I),BBS(I),SETS(I)))/Y(KKS(I),BBS(I),SETS(I))
	IF(LEVRATS(I).LT.0.000001) BIND(I)=1 !BINARY THAT IDENTIFIES IF COLLATERAL CONST BINDS
	IF(TBYS(I)-TBYRM.GE.0.02) SSTOP(I)=1 !BINARY THAT IDENTIFIES IF TBYR IS ABOVE SS THRESHOLD
	CONS(I)=( Y(KKS(I),BBS(I),SETS(I))-DELTAS*K(KKS(I))-(BS(I)/SR(SETS(I)))+B(BBS(I))
     X           - (KS(I)-K(KKS(I)))*(1.+(PHI/2.)*((KS(I)/K(KKS(I)))-1.)) 
     X  - SRN(SETS(I))*WK(KKS(I),BBS(I),SETS(I)) ) / (1.+STAX(SETS(I)))
  120	LS(I)= L(KKS(I),BBS(I),SETS(I))
      QS(I)=GUESSQ(KKS(I),BBS(I),SETS(I))
	YS(I)=Y(KKS(I),BBS(I),SETS(I))
	WKS(I)=WK(KKS(I),BBS(I),SETS(I))
	VCS(I)=VC(KKS(I),BBS(I),SETS(I))
	ES(I)=SE(SETS(I))
	PS(I)=SP(SETS(I))
	RS(I)=SR(SETS(I))
  110 CONTINUE


	WRITE(13,200) T,KKS(TT),BBS(TT),SETS(TT),TT
  200	FORMAT(I8,' PERIOD SIMULATION WITH INITIAL CONDITIONS K= ',I8,2X,' B= ',I8,' S= ',I8,' SET AT DATE ',I8,/,
     X' ORDERED AS ',/,10X,'YL',16X,'KDL',14X,'BDL',16X,'CPL',17X,'INVL',17X,'QL',14X,'CAYL',14X,'TBYL',14X,'LL',17X,'VCSL'
     X,14X,'WKSL',14X,'LEVRATSL',9X,'PRODSHOC',11X,'PRICESHK',10X,'GRATESHK',10X,'BIND',10X,'SSTOP')
	DO 210 I=1,T-1
      WRITE(13,211) YS(I),KS(I),BS(I),CONS(I),INVS(I),QS(I),CAYS(I),TBYS(I),LS(I),VCS(I),WKS(I),LEVRATS(I),
     XES(I),PS(I),RS(I),BIND(I),SSTOP(I)
  211 FORMAT(15F19.14,2X,2I4)
  210 CONTINUE
	
	BS=(BS-BM)/BM
	KS=(KS-KM)/KM
	INVS=(INVS-INVM)/INVM
	CAYS=CAYS-CAYRM
	TBYS=TBYS-TBYRM
	CONS=(CONS-CM)/CM
	LS=(LS-LM)/LM
	YS=(YS-YM)/YM
	QS=(QS-GNPM)/GNPM
	WKS=(WKS-WKM)/WKM
      VCS=(VCS-VCM)/VCM
	ES=(ES-SEM)/SEM
	PS=(PS-SPM)/SPM
	RS=(RS-SRM)/SRM

	WRITE(12,300) T,KKS(TT),BBS(TT),SETS(TT),TT
  300	FORMAT(I8,' PERIOD SIMULATION WITH INITIAL CONDITIONS K= ',I8,2X,' B= ',I8,' S= ',I8,' SET AT DATE ',I8,/,
     X' ORDERED AS ',/,12X,'Y',18X,'KD',15X,'BD',18X,'CPD',18X,'INV',18X,'Q',15X,'CAY',15X,'TBY',15X,'L',18X,'VCS'
     X,15X,'WKS',15X,'LEVRATS',10X,'PRODSHOC',11X,'PRICESHK',10X,'GRATESHK',10X,'BIND',10X,'SSTOP')
	DO 310 I=1,T-1
      WRITE(12,311) YS(I),KS(I),BS(I),CONS(I),INVS(I),QS(I),CAYS(I),TBYS(I),LS(I),VCS(I),WKS(I),LEVRATS(I),
     XES(I),PS(I),RS(I),BIND(I),SSTOP(I)
  311 FORMAT(15F19.14,2X,2I4)
  310 CONTINUE

	IF(ACTDATA.EQ.0) GOTO 700
	DO 510 I=1,T-1
	IF(YS(I).EQ.-YM/YM) GOTO 510
	YS(I)=adjf(I)*YS(I)
	KS(I)=adjf(I)*KS(I)
	BS(I)=adjf(I)*BS(I)
	CONS(I)=adjf(I)*CONS(I)
	INVS(I)=adjf(I)*INVS(I)
	QS(I)=adjf(I)*QS(I)
	CAYS(I)=adjf(I)*CAYS(I)
	LS(I)=adjf(I)*LS(I)
	VCS(I)=adjf(I)*VCS(I)
  510 CONTINUE

	WRITE(16,520) T,KKS(TT),BBS(TT),SETS(TT),TT
  520	FORMAT(I8,' PERIOD SIMULATION WITH INITIAL CONDITIONS K= ',I8,2X,' B= ',I8,' S= ',I8,' SET AT DATE ',I8,/,
     X' ORDERED AS ',/,12X,'Y',18X,'KD',15X,'BD',18X,'CPD',18X,'INV',18X,'Q',15X,'CAY',15X,'L',18X,'VCS'
     X,15X,'WKS',15X,'DLEVRATS')
	DO 530 I=1,T-1
      WRITE(16,521) YS(I),KS(I),BS(I),CONS(I),INVS(I),QS(I),CAYS(I),LS(I),VCS(I),WKS(I),LEVRATS(I)
  521 FORMAT(13F19.14)
  530 CONTINUE


  700 CALL CPU_TIME ( time_end )
      TIME=(time_end-time_begin)/60
      WRITE (6,999)  time_begin,time_end,TIME
  999 FORMAT('CPU start ',f18.12,2x,'CPU end ',f18.12,2x,
     x      'CPU Time',f18.12,' minutes')
      STOP
      END




ReadmeDataMsNo20060850R2.txt
Contents of Zip File for Data Availability Compliance 
(AER MS No.ID 20060850.R2, "Sudden Stops, Financial Crises and Leverage" by Enrique G.Mendoza)

(1) AERresub.for      Main Fortran code for solution of DSGE model with collatearal constraint

(2) AERsimulation.for   Fotran code for 10,000 period simulation used to construct the model event analysis described in the paper (uses output from AERresub.for)

(3) AERplots.for    Fortran code for computing amplification coefficients and sudden stop probabilities (uses output from AERresub.for)

(4) FiguresFormatted.xls   Excel file with event analysis data from model simulations and from actual data, including the plots used in the text

(5) mexicandata.wf1   Eviews file including the mexican data used to compute the business cycle moments listed in Table 2 of the paper. The data are provided in the logs of per capital levels of the variables, and in their HP-filtered cyclical components. Two Eviews groups contain each set of variables. The names for the log levels are as follows:
lgdpsa: gdp
lcpsa: private consumption
lcpndsvsa: private consumption of nondurables and services
lfxisa: fixed investment
caysa: curren account output ratio (as a ratio, not in logs)
rtbysa: net exports-output ratio (as a ratio, not in logs)
lmintsa: imports of intermediate goods
lq_y: real equity prices
lguribeyuerate: real interest rate from Uribe & Yue (JIE, 2006)
lpmint_x: ratio of deflators of imported inputs to exports
ltfpnoutil: estimate of TFP for the production function of gross output including imported inputs
Note: All national accounts data are from the INEGI database (http://dgcnesyp.inegi.org.mx/cgi-win/bdieintsi.exe/AbreM#)
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of variables. The names for the log levels are as follows:
lgdpsa: gdp
lcpsa: private consumption
lcpndsvsa: private consumption of nondurables and services
lfxisa: fixed investment
caysa: curren account output ratio (as a ratio, not in logs)
rtbysa: net exports-output ratio (as a ratio, not in logs)
lmintsa: imports of intermediate goods
lq_y: real equity prices
lguribeyuerate: real interest rate from Uribe & Yue (JIE, 2006)
lpmint_x: ratio of deflators of imported inputs to exports
ltfpnoutil: estimate of TFP for the production function of gross output including imported inputs
Note: All national accounts data are from the INEGI database (http://dgcnesyp.inegi.org.mx/cgi-
win/bdieintsi.exe/AbreM#)






