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£2 ETFIN Aage2 DAH 774N

$TITLE AGE2
$SOFFUPPER
*$ONSYMXREF

* INTRODUCTION==
$SONTEXT

AGE2 = Extended Model with Intermdiate Demand

$OFFTEXT

SETS

AC global set {SAM accounts and other items)

/FA firm fa

FB firm fb

CA commodity ca

CB commodity cb
capital

L labor

HA household ha

HB household hb

TOTAL total account in SAM /

ACNT (AC) all elements in AC except total

A(AC) firms
/FA, FB/

C(AC) commodities
/CA, CB/

F(AC) factors
/K, L/

H(AC) households

/HA, HB/

ALIAS(AC,ACP); ALIAS(C,CP); ALIAS(F,FP);
ACNT(AC) = YES; ACNT('TOTAL') = NO; ALIAS(ACNT,ACNTP);

*PARAMETERS====c=====z==z============= ======================
PARAMETERS
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50
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*52
53
54
55
56
57
58
59

6
62
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cpi consumer price index
cwts (C) weight of commodity ¢ in the CPI
ica(C,A) firm a's intermediate input of commodity ¢
qfs(F) supply of factor £
shry (H,F) household h's share in factor f's income
alpha (C,H) commodity c's share in household h's spending
beta(F,A) household h's share in firm a's value-added
lambda (A) scale parameter for firm a's production
theta (A, C) commodity c¢'s output per unit of production by firm a
i
*VARIABLES s======= === === ====
VARIABLES
P(C) price of commodity c
PA(A) price of firm a
PVA(A) value-added (or net) price for firm a
Q(C) output level for commodity c
QA(A) production level of firm a
QF (F,A) firm a's demand of factor £

QH(C,H) household h's demand of commodity c
QINT(C,A) firm a's intermediate demand of commodity c

WF (F) price of factor £

YF(H,F) household h's income from factor £
YH (H) income of household h

*EQUATIONS= z=z=sm==== J—
EQUATIONS

*PRODUCTION AND COMMODITY BLOCK++++++++

PRODFN{(A)
FACDEM(F,A)
INTDEM(C,A)
OUTPUTFN (C)
PADEF (A)
PVADEF (A)

firm a's production function

firm a's demand for factor £

firm a's intermediate demand for commodity c
output of commodity ¢

price for firm a

value-added price for firm a

*INSTITUTION BLOCK+++++++++++++++++++++

FACTTRNS (H, F)
HHDINC (H)
HHDEM(C, H)

transfer from factor f to household h
income of household h
household h's demand of commodity ¢

*SYSTEM CONSTRAINT BLOCK+++++++++++++++

FACTEQ(F)
COMEQ (C)

market balance for factoxr £
market balance for commodity c



99
100
104
102
103
104
105

*106
107
*108
109
110
H
112
113
*114
1S
116
17
18
1y
120
121
122
123
124
125
126
127
128
129
*130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
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PNORM price normalization

*PRODUCTION AND COMMODITY BLOCK++++++++

PRODFN(A) .. QA(A) =E= lambda(A)*PROD(F, QF(F,A)**beta(F,A}};
FACDEM(F,A).. WF(F) =E= beta(F,A)*PVA(A)*QA(A) / QF(F,A);
INTDEM(C,A) .. QINT(C,A) =E= ica(C,A)*QA(A);

OUTPUTFN (C) . . Q(C) =E= SUM(A, theta{A,C)*QA(A)):

PADEF (A) .. PA(A) =E= SUM(C, theta(A,C)*P(C));

PVADEF (A) .. PVA(A) =E= PA(A) - SUM(C, P(C)*ica{C,A)):

*INSTITUTION BLOCK+++++++++++++++++++++

FACTTRNS(H,F).. YF(H,F) =E= shry(H,F)*WF(F)*SUM(A, QF(F,A));
HHDINC (H) . . YH(H) =E= SUM(F, YF(H,F)});
HHDEM (C,H) .. QH(C,H) =E= alpha(C,H)*YH(H)/P(C);

*SYSTEM CONSTRAINT BLOCK+++++++++++++++

FACTEQ(F) .. SUM(A, QF(F,A)) =E= qfs(F);

COMEQ('CA') .. Q('CA') =E=
SUM(H, QH({'CA',H)) + SUM(A, QINT('CA',A));

PNORM. . SUM(C, cwts(C)*P(C)) =E= cpi;
*MODEL==
MODEL
AGE2 Extended Model with Intermdiate Demand
/ALL/

*SOCIAL ACCOUNTING MATRIX

TABLE SAM{AC,ACP) social accounting matrix

FA FB CA CB K L HA HB
FA 225
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149 FB 250

150 ca 53 40 5¢ 75
151 cB 4C 60 16C 50
152 K 63 95

153 . 62 55

154 HA 90 60

155 HB 68 57

156

157

158

159 PARAMETER
160 tdiff (AC) column minus row total for account ac;
161 *This parameter is used to check that the above SAM is balanced.

162 SAM('TOTAL',ACNTP) = SUM(ACNT, SAM{ACNT,ACNTP));

163 SAM{ACNT, 'TOTAL') = SUM(ACNTP, SAM(ACNT,ACNTP));

164 tdiff (ACNT) = SAM('TOTAL',ACNT) - SAM(ACNT, 'TOTAL');

165

166 DISPLAY SAM, tdiff;

167

168

169 *ASSIGNMENTS FOR PARAMETERS AND VARIABLES=================s======
170

171 PARAMETERS

172 *The following parameters are used to define initial values of
173 *model variables.

174 PO(C), PAO(A), PVAO(A),

175 Q0(C), QAO(A), QFO(F,A), QHO(C,H), QINTO(C,A),

176 WFO (F), YFO(H,F), YHO(H)

177 ;

178

179

180 *PRODUCTION AND COMMODITY BLOCK++++++++

181

182 PO (C) =1;

183 PAO (A) =1;

184 WFO (F) = 1;

*185 PVAOQ (A) = SUM(F, SAM(F,A)) / (SAM(A, 'TOTAL')/PAO(A)});
186

187 Q0 (C) = SAM('TOTAL',C)/PO(C);

188 QAOQ (A) = SAM{'TOTAL',A)/PAO(A);

189 QFO0 (F,A) = SAM(F,A) /WFO(F};
*190 QINTO(C,A) = SAM(C,A)/PO(C);

191
*192 ica(C,a) = (SAM(C,A)/PO(C)} / QAQ(A);

193 beta(F,A) = SAM(F,A) / SUM(FP, SAM(FP,A)):
194 lambda (A) = QAO(A) / PROD(F, QFO(F,A)**beta(F,A));
195 theta(A,C) = (SAM(A,C)/PO(C)) / QAO(A);

196

197

198 *INSTITUTION BLOCK+++++++++++++++++t+++
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199

200 QHO (C, H) = SAM(C,H) /PO (C);

201 YFO (H,F) = SAM(H,F);

202 YHO(H) = SAM('TOTAL',H);

203

204 shry(H,F) = SAM(H,F)/SAM('TOTAL',F);
205 alpha(C,H) = SAM(C,H)/SUM(CP, SAM(CP,H));
206

207

208 *SYSTEM CONSTRAINT BLOCK+++++++++++t+t+
209

210 cwts(C) = SUM(H, SAM(C,H)) / SUM((CP,H), SAM(CP,H));
211 cpi = SUM(C, cwts(C)*PO(C));

212 qfs(F) = SAM(F, 'TOTAL') /WFO(F) ;

213

214

215 *INITIALIZING ALL VARIABLES++++++++++++
216

217 P.L{(C) = PO(C);

218 PA.L(A) = PAO(A);

*219 PVA.L(A} = PVAO(A);

220 Q.L(C) = Q0(C);

221 QA .L(A) = QAO(A);

222 QF.L(F,A) = QFO0(F,A);

223 QH.L(C,H) QHO (C,H);

*224 QINT.L(C,A) = QINTO(C,A);

225 YF.L(H,F) = YFO(H,F);

226 WF.L(F) = WFO(F);

227 YH.L (H) = YHO (H);

228 ;

229

230

231 *DISPLAY+++++t+tttttttttttttttsrrtsssst
232

233 DISPLAY

*234 cpi, cwts, ica, gfs, shry,

235 alpha, beta, lambda, theta,

*236 P.L, PA.L, PVA.L,

*237 Q.L, QA.L, QF.L, QH.L, QINT.L,

238 WF.L, YF.L, YH.L

239 ;

240

241

242 *REPORT SETUP AND BASE REPORT=========z=========sSs==osos========
243

244 *SET AND PARAMETERS FOR REPORTS++++++++
245

246 SET

247 SIM simulations

248 /BASE base simulation

n
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249 HYPC 10 per cent increase in capital stock/

250

251

252 PARAMETERS

253

254 QFSKSIM(SIM) capital supply for simulation (experiment parameter)

255 =*parameter is used to change the value for the capital stock
256 *parameter before solving the model for simulation sim

258 QFSREP (F, SIM) supply of factor f for simulation sim (value used)
259 PREP (C, SIM) demand price for commodity ¢

260 PAREP (A, SIM) price of firm a

*261 PVAREP (A, SIM) value-added price for firm a

262 QREP(C, SIM) ocutput level for commodity c

263 QAREP (A, SIM) production level of firm a

264 QFREP(F, A, SIM) firm a's demand of factor £

265 QHREP (C, H, SIM) household h's demand of commodity ¢
*266 QINTREP(C,A,SIM) firm a's intermediate input of commodity ¢

267 WFREP (F, SIM) price of factor £

268 YFREP (H, F, SIM) household h's income from factor £
269 YHREP (H, SIM) income of household h
270 SAMREP (SIM,AC,ACP) SAM computed from model solution
271 SAMCHK (AC, SIM) column minus row total for account ac in SAM ;
272

273

274 QFSKSIM('BASE') = qfs{('K');

275

276 *10 per cent increase in capital stock
277 QFSKSIM('HYPO') = 1.1*qfs('K');

278

279 DISPLAY QFSKSIM;

280

281

282 LOOP({SIM,

283

284 gfs('K') = QFSKSIM(SIM);

285

286 SOLVE AGE2 USING MCP;

287

288 QFSREP (F,SIM) = qfs(F);

289

290 PREP(C, SIM) = P.LI(C);

*291 PAREP (A, SIM) = PA.L(A);

292 PVAREP (A, SIM) = PVA.L(A);

293 QREP (C, SIM) = Q.L(C);

294 QAREP (A, SIM) = QA.L(A);

295 QFREP(F, A, SIM) = QF.L(F,A);

*296 QHREP(C, H, SIM) = QH.L(C,H};

297 QINTREP(C,A,SIM) = QINT.L(C,A);

298 WFREP (F, SIM) = WF.L(F);
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299 YFREP (H, F, SIM) = YF.L(H,F);
300 YHREP(H, SIM) = YH.L(H);
301

302 *sSAaM items
303 *Factor payments

304 SAMREP (SIM,F,A) = WF.L(F)*QF.L(F,A);
305 *Payments from commodities
306 SAMREP (SIM,A,C) = P.L(C)*theta(A,C)*QA.L(A);

*307 *Payments from factors

*308 SAMREP (SIM,H,F) = YF.L(H,F);

309 *Household demands

310 SAMREP (SIM,C,H) = P.L(C)*QH.L(C,H);

3I1  *Intermediate demands

312 SAMREP (SIM,C,A) = P.L(C)*ica(C,A)*QA.L(A);

313

314 ):

315

316 *Computing totals for SAMREP

317 SAMREP (SIM, 'TOTAL',ACNTP) = SUM{(ACNT, SAMREP(SIM,ACNT,ACNTP));
318 SAMREP (SIM, ACNT, 'TOTAL') = SUM(ACNTP, SAMREP(SIM,ACNT,ACNTP)):;
319

320 *Check that SAMREP is balanced

321 SAMCHK (ACNT, SIM) = SAMREP(SIM, 'TOTAL',ACNT) - SAMREP (SIM,ACNT, 'TOTAL")
322

323 OPTION QFREP:3:1:1, QHREP:3:1:1, YFREP:3:1:1, SAMREP:3:1:1;
324

325 DISPLAY

326  QFSREP, PREP, PAREP, PVAREP,

327 QREP, QAREP, QFREP, QHREP, QINTREP,

328  WFREP, YFREP, YHREP

329 SAMREP, SAMCHK

330
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GAMS (2 X BI0H—BBEHAT . FHBRADODH 5T TV

5. ®WROELY

BHERIEEEE 7O ST L GAMS TRIIOAT 7 7 A V% a3 84 )
LETTAHE, sHEEREFSED 77 ANV ENE, BAT 714 VIEK
ERVOTIZIZEBRERL VY, EETREEHRICOVWTHA7 7ML
DRFZHAL I o

W7 7 A VOBRMOEE, =a—7) v b eFEhs A7 740V
DATLERBLOHNITH B, Ta3—7) U I H¥bAE E, GAMS ONLE
BEILENTVD, BICERT 28N, N Fe—sBEoANF
=7 (AHT7 741 159-1661T) DRBEHRTH S, TITiX, 7—F A
NRIHEBETHIOR TR SR TWED, #HEABETFIOFIM & 4THIZE
LWEWSHEIER LT, FIFIEITHOE Wiff ¥ EFL, Ihor e
TOWKERBHEINT, ELLARERELEIPEHELL) LLT
Wb, WV, B 77 AV [&TO) LWwIEREEHY, ELLAR
ENTWBZEWGhb,

KIIEBETAEATIE, AP 774 VD231-239 17 THR & ¥ 72Mfi#E L
WDOINGA—=F—DhFTTUA v a VERTHA (RIBRW), T TITIFE
BROMEAME (NvFv—r8EE) SHDSINTWEY, ThALDEIEFET
RENTVEIHEHATA FOEBEL BT HIEPHERINS,

BT, AJ17 74V LOOP X (282-31447) @ SOLVE 44 (286
) T B2RRIMESHE I ENTWAB, T 2Tk, SOLVER STATUS
(k7079 5 0kEE) A5 NORMAL COMPLETION (E##T) &% - T
B9, MODEL STATUS (€71 0k 7% OPTIMAL (B % RAHF T
BT) Lo TWAILERRTIILIEETH 5,

LOOP X ® 1K B BASE (XvFv—23) &, /¥ A —F — IRV
FY— I ER G RIZHEAOHEEOFTE, ThbLEHTAMNTH S, XK
AT LD T 7T ANOEREERD L, BRTAMNIAHKELTVWAS T
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GAMS 2 & B 5 — S E S L hHEEADD 5 E TNV

£33 HISTLALFENINRGTA—F—fE

cpi HE B ME&FE K CPI
1.000
cwts(C) THEHMIETEE CPI I2BIT 2 & ¢ DINE
CA 0.455
CB 0.545
ica(C,A) ¥ a OFEL 1 BAY-) O c OFREAR
(CA, FA) 0.267
(CB, FA) 0.178
(CA, FB) 0.160
(CB, FB) 0.240
pfs(F) BEEf OfitihR
K 158.000
L 117.000
shry(H,F) EE f OREFZEFBO ) BREF h ~OHEER
(CA, FA) 0.570
(CB, FA) 0.430
(CA, FB) 0.513
(CB, FB) 0.487
alpha(H, C) KEt b OFABEKICBIT S ER c DIREK
(Bdh c ~OXHEE)
(HA, CA) 0.333
(HA, CB) 0.667
(HB, CA) 0.600
(HB, CB) 0.400
beta(F, A) % a OEERBICBITLEE f DREK
(3 a O IMIEIC SO L EE f OFE)
(K, FA) 0.504
(L, FA) 0.496
(K, FB) 0.367
(L, FB) 0.633
lambda(A) 3 2 DEEBEEOHELK
FA 3.600
FB 3.216
theta(A,C) % a OIEFBIKIE 1 B NS0 OB c DEHE
(FA, CA) 1.000
(FA, CB) 0.000
(FB, CA) 0.000
(FB, CB) 1.000
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GAMS 12 & B0 — a4 | REZRADOSH 5ET )V

x4 BHEOLEK

NoF b
7 — 2 ¥l IR 7% %
7 fn filitg P
Pan CA 1.000 1.004
CB 1.000 0.996
AT PA
¥ FA 1.000 1.004
FB 1.000 0.996
EFEMIEEE PVA
% FA 0.556 0.559
FB 0.600 0.597
EEEQ
[SEER O 225.000 237.024
CB 250.000 264.663
HEIKHE QA
3 FA 225.000 237.024
FB 250.000 264.663
EZFEQA
¥ FA HEXK 63.000 69.613
L 62.000 62.219
¥ FB EAXK _95.000 104.187
FE L 55.000 54.781
REIHEE QH
Kt HA s CA 50.000 52.587
CB 100.000 106.002
K HB  Whdh CA 75.000 78.884
CB 50.000 53.004
FRESE QINT
% FA  dn CA 60.000 63.206
CB 40.000 42.138
¥ FB & CA 40.000 42.346
CB 60.000 63.519
EEAMitE WF
HA K 1.000 0.960
FEL 1.000 1.057
REVERFR YF
KErHA EAHK 90.000 95.024
S L 60.000 63.412
Kit HB HAEXK 68.000 71.796
T L 57.000 60.241
KEHFTS YH
Kit HA 150.000 158.436
K&l HB 125.000 132.037
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GAMS 2 & AL — B ESH . wEEADS 5EF N

£5 NUFI— s BHEOHEEEITT

& ¥ i) i-E: 518 R &t & &t
FA FB CA CB K L HA HB
FA 238.039 238.039
e 3
FB 263.719 263,719
5 CA | 63.477 42.528 52.812 79.222(238.039
"B | 41.987 63.292 105.624 52.812(263.718
BARK | 66.818 100.002 166.820
L 65.757 57.896 123.653
-~ HA 95.024 63.412 158.436
" uB 71.796 60.241 132.037
4 FF |238.039 263.718[238.039 263.719(166.820 123.653[158.436 132.037
FlFn &
fTHIO#Z  0.000 -0.001  0.000 0.001 0.000 0.000 0.000  0.000

DY, EFVOERICH Lz LHBT S5, 28 H HYPO (R
B 1L, BEA My 72810% BN L7256 0N (s OFHE
Tob, TS5, WEHBEOHAHETIE T Lo, HRBETHIO
BEIBEEZRTOOTIELEL, FEI&ET b LM XBEETHL I L
IZEE LT LV,

/NEA (2002) [GAMS 12 & B InH — 39547 © R E 70 [R%ERFzE] 194
&, 20024 3 A,
Brooke, A., Kendrick, D., and Meeraus, A., (1988), GAMS: A User’s Guide Release
2.25, Boyd and Fraser.
Lofgren, H., (1999), Exercises in General Equilibrium Modeling using GAMS,
International Food Policy Research Institute.
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