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K3 age 5SEFNVDOANT 7 AN

*1 STITLE AGES
2 $SOFFUPPER
3 *$ONSYMXREF
4
5 *INTRODUCTION======s=smssss=scsssss=ssssssssIEsssssssssssssssxs=s
6 SONTEXT
7
8 age5a = Open-economy model with Rest of World
9 Foreign Trade = CET-Armington specification
10 (1) S-I Balance = investment-driven savings
11 (2) Capital Market = firm-specific and fully employed
12 (3) Labor Market = mobile and unemployed (fixed wages)
13 (4) Foreign Exchange Market =
14 flexible exchange rate & fixed foreign savings
15
16 $OFFTEXT
17
18 *SETS== = EmEEEESS=ES=S=IES
19
20 SETS
21
22 AC global set (SAM accounts and other items)
23 /FA firm fa
24 FB firm fb
25 CcA commodity ca
26 CB commodity cb
27 K capital
28 L labor
29 HA household ha
30 HB household hb
31 GOV government
32 S-1 savings-investment
33 YTAX income tax
34 STAX sales tax
*35 TAR import tariff
*36 ROW rest of world
37 TOTAL total account in SAM /
38
39 ACNT(AC) all elements in AC except total
40
41 A(AC) activities
42 /FA, FB/
43
44 C(AC) commodities
45 /CA, CB/
46
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*48
49
*50
*51
52
*53
*54
55
*56
*57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
*80
*81
82
83
84
*85
*86
87
88
89
90
91
92
*93
*94
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CE(C) exported commodities

/ca/
CNE(C) non-exported commodities

/CB/
CM{C) imported commodities

/CB/
CNM(C) non-imported commodities

/ca/
F(AC) factors

/K, L/
I(AC) institutions

/HA, HB, GOV, ROW/
H{I) households

/HA, HB/
ALIAS(AC,ACP); ALIAS(C,CP); ALIAS(F,FP); ALIAS(I,IP);
ACNT(AC) = YES; ACNT{'TOTAL') = NO; ALIAS(ACNT,ACNTP);
*PARAMETERS RRXESSSSSSSasSSasssEEssszssss=ss====
PARAMETERS
cpi consumer price index
cwts(C) weight of commodity ¢ in the CPI
ica(c,A) firm a's intermediate input of commodity c
pwe(C) world price for export c¢ (foreign currency)
pwm(C) world price for import c (foreign currency)
qg{(C) government demand for commodity c
ginvbar(C) base-year investment demand for commodity c
shry(H,F) household h's share in factor f's income
te(C) export subsidy rate for commodity c
tm(C) import tariff rate for commodity c
tq(cC) sales tax rate on commodity c
tr{I,IP) transfer from institution ip to i
ty{H) income tax rate on household h
alpha(C,H) commodity c¢'s share in household h's spending
beta(F,A) factor f£'s share in firm a's value-added
gammaq(C) Armington function shift parameter for commodity c
gammat (C) CET function shift parameter for commodity ¢
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*95 deltaq(C) Armington function share parameter for commodity ¢
*96 deltat(C) CET function share parameter for commodity ¢

97 lambda(A) scale parameter for firm a's production

*98 rhog(C} Armington function exponent for commodity ¢

*99 rhot(C) CET function exponent for commodity ¢

100 theta(A,C) commodity c¢'s output per unit of production by firm a
101

102

103 *VARIABLES===sxsmzzzmssssss=sassssssss=s=SSISsssSssrscsssssasxss
104

105 VARIABLES

106

107 EG government expenditures

*108 EXR exchange rate (dom. currency per unit of for. currency)
*109 FSAV foreign savings (foreign currency)

110 IADJ investment adjustment coefficient

111 MPS(H) mps (=aps) for household h

112 PA(A) price of firm a

*113  PD(C) domestic price of domestic output c

*114 PE(C) export price for ¢ (domestic currency)

*115  PM(C) import price for c (domestic currency)

*116 PQ(C) composite commodity price for ¢

117 PVA(A) value-added {or net) price for firm a

118 PpX(C) producer price of commodity c

119 QA(A) production level of firm a

*120 QD{(C) quantity sold domestically of domestic output c
*121 QE(C) quantity of exports for commodity c

122 QF(F,A) firm a's demand of factor f

123 QFS(F) supply of factor f

124 QH(C,H) household h's demand of commodity c

125 QINT(C,A) firm a‘'s intermediate demand of commodity ¢

126 QINV(C) investment demand for commodity c

*127 QM(C) quantity of imports of commodity c

*128 QQ(C) quantity of goods supplied domestically (composite supply)
*129 Qx(C) quantity of domestic output of commodity c

130 WALRAS dummy variable {zero at egquilibrium)

131 WF(F) average price of factor £

132 WFDIST(F,A) distortion factor for factor £ in firm a

133 YF(H,F) household h's income from factor f

134 YG government revenue

135 YH(H) household h's income

136

137

138 *EQUATIONS === ==== = ===s=s==== ======
139

140 EQUATIONS

141

*142 *PRICE BLOCK++++v+++++tt+tttrtittetstt+
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*143 PEDEF(C) export price for commodity ¢ (domestic currency)
*144 PMDEF(C) import price for commodity c (domestic currency)
*145 ABSORB{(C) absorption for commodity c

*146 OUTVAL(C) output value for commodity c

147 PADEF(A) price for firm a

148 PVADEF (A) value-added price for firm a

149

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

151 PRODFN(A) firm a's production function

152 FACDEM(F,A) firm a's demand for factor £

153 INTDEM(C,A) firm a's intermediate demand for commodity ¢

154 OUTPUTFN(C) output of commodity ¢

*155 ARM(C) composite supply for commodity c

*156 ARMNM(C) composite supply for non-imported commodity ¢
*157 CET(C) output transformation for commodity c

*158 CETNE(C) output transformation for non-exported commodity c
*159 EDRATIO(C) export-domestic supply ratio for commodity c
*160 IDRATIO(C) import-domestic demand ratio for commodity c

161

162 *INSTITUTION BLOCK++++++++++++++++++++4+
163 PACTTRNS(H,F) transfer from factor £ to household h

164 GOVREV government revenue

165 GOVEXP government expenditures

166 HHDINC(H) income of household h

167 HHDEM(C,H) household h's demand of commodity ¢
168 INVDEM(C) investment demand for commodity c
169

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

171 FACTEQ(F) market balance for factor £

172 COMEQ(C) market balance for commodity c

*173 CURACC current account balance for RoW

174 SAVINV savings-investment balance

175 PNORM price normalization

176 ;

177

178 *PRICE BLOCK+++++++++++tttttttitttsdtts

179

*180 PEDEF(C)S$SCE(C).. PE(C) =E= (1 - te(C))*EXR*pwe(C);
181 .

*182 PMDEF(C)$CM(C).. PM(C) =E= (1 + tm(C))*EXR*pwm(C);
183

*184 ABSORB(C).. PQ(C)*QQ(C) =E=

*185 (PD(C)*QD(C)

*186 + (PM(C)*QM(C)}$SCM(C))*(1 + tq(C));
187

*188 OUTVAL(C).. PX(C)*QX(C)

*189 =E= PD(C)*QD(C) + (PE(C)*QE(C))S$SCE(C);:
190



191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
*208
*209
*210
211
*212
213
*214
*215
*216
217
*218
219
*220
*221
*222
223
*224
*225
*226
227
228
229
230
231
232
233
234
235
236
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*238
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PADEF (A} ..

PVADEF(A)..

PA(A) =E= SUM(C, PX(Ci*theta(” C));

PVA(A) =E= PA(A) - SUM(C, PQ(C)*ica(C,A)):

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

PRODFN(A) ..

FACDEM(F,A)..

INTDEM(C,A)..

OUTPUTFN(C)..

ARM(C)S$CM(C)..

ARMNM(C) $CNM(C) . .

CET(C)$CE(C)..

CETNE(C)$CNE(C)..

EDRATIO(C)SCE(C).

IDRATIO(C)SCM(C).

QA(A) =E=
lambda{A)*PROD(F, QF(F,A)**beta(F,A));

WF(F)*WFDIST(F,A) =E=
beta(F,A)*PVA(A}*QA(A) / QF(F,A);

QINT(C,A) =E= ica(C,A)*QA(A);

QX(C) =E= SUM(A, theta(A,C)*QA(A));

QQ(C) =E= gammag(C)*

(deltag(C)*QM(C)**(-rhoq(C)) + (l-deltaq(C))
*QD(C)**(-rhog(C)))**(-1/rhoq(C));

QQ(C) =E= QD(C);

QX(C) =E= gammat(C)*
{deltat(C)*QE(C)**rhot{(C) + (1l-deltat(C))
*QD(C)**rhot(C) )**(1/rhot(C));

QX(C) =E= QD(C);

. QE(C)/QD(C) =E=
(PE(C)/PD(C)*(1-deltat(C)) / deltat(C))
**(1/(rhot(C)-1));

. QM(C)/QD(C) =E=

((PD(C)/PM(C))*(deltaq(C)/(1-deltaq(C))))
**(1/(1+rhog(C)));

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

FACTTRNS (H,F)..

GOVEXP. . EG

GOVREV. . YG

YF(H,F) =E=
shry(H,F)*SUM(A, WF(F)*WFDIST(F,A)*QF(F,A));

=E= SUM(C, PQ(C)*qg(C)) + SUM(H, tr(H,'GOV'));

=E= SUM(H, ty(H)*YH(H))

+ EXR*tr('GOV', 'ROW')
+ SUM(C, tq(C)*(PD(C)*QD(C)+(PM(C)*QM(C))$CM(C)))
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*240

242
*243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
*258
*259
260
261
*262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
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+ SUM(CSCM(C), tm(C)*EXR*pwm(C)*QM(C))
+ SUM(CSCE{(C), te(C)*EXR*pwe(C)*QE(C));
HHDINC(H).. YH(H) =E= SUM(F, YF(H,F)) + tr(H,'Gov')
+ EXR*tr(H, '"ROW'):
HHDEM(C,H).. QH(C,H) =E=
alpha(C,H)*(1 - MPS{H))*(1 - ty(H))*YH(H)/PQ(C);
INVDEM(C).. QINV(C) =E= ginvbar(C)*IADJ;
*SYSTEM CONSTRAINT BLOCK+++++++++++++++

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

COMEQ(C) .. QQ(C) =E= SUM(A, QINT(C,A)) + SUM(H, QH(C,H})
+ qg(C) + QINV(C);

CURACC. . SUM(CSCE(C), pwe(C)*QE(C)) + SUM(I, tr(I,'ROW'))
+ FSAV =E= SUM(CSCM(C), pwm(C)*QM(C));

SAVINV.. SUM(H, MPS(H)*(1 - ty(H))*YH(H)) + (YG - EG)
+ EXR*FSAV =E= SUM(C, PQ(C)*QINV(C)) + WALRAS;

PNORM. . SUM{(C, PQ(C)*cwts(C)) =E= cpi;

AMODEL=========s=sssssssszsssussssssxzcscscassessssasszsssszs====

MODELS
AGE5 Open-economy model
/ALL/
*SOCIAL ACCOUNTING MATRIX===s=cs=rrzoxs=ssscooscosssscsossxssSsSsSssSssss

TABLE SAM(AC,ACP) social accounting matrix

FA FB CA CB K L HA HB GOV

FA 279

FB 394

CA 84 55 30 49 13
CB 50 99 165 92 67
K 73 135

L 72 105

HA 125 95 25
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287 HB 83 82 5
288 Gov

289 s-1 70 40 -1
290 YTAX 20

291 STAX 10 20

*292 TAR 39

*293 ROW 105

294

*295 + S-I YTAX STAX TAR ROW

296 FA

297 FB

298 cA 28 30

299 cB 85

300 K

301 L

302 HA 40

303 HB 16

304 Gov 25 30 39 15

305 s-1 4

306 YTAX

307 STAX

*308 TAR

*309 ROW

310 ;

311

312 PARAMETER

313 tdiff(AC) column minus row total for account ac;
314 *This parameter is used to check that the above SAM is balanced.
315 SAM('TOTAL',6ACNTP) = SUM(ACNT, SAM(ACNT,ACNTP));
316 SAM(ACNT, 'TOTAL') = SUM(ACNTP, SAM(ACNT ,ACNTP) ) ;
317 tdif £ (ACNT) = SAM('TOTAL',ACNT) - SAM(ACNT, 'TOTAL');
318

319 DISPLAY SAM, tdiff;

320

321

322 *ASSIGNMENTS FOR PARAMETERS AND VARIABLES===z=z==z====

323

324 PARAMETERS

325 *The following parameters are used to define initial values of
326 *model variables.

*327 EGO, IADJO, MPSO(H), EXRO, FSAVO,

*328 PAO(A), PVAO(A), PXo{(cC),

*329 PDO(C), PEO(C), PMO(C), PQO(C),

330 QAO(A), QFO(F,A), QFSO(F), QHO(C,H), QINTO{C,A), QINVO(C),
*331 QDO(C), QEO(C), OMO(C), QQO(C), QXO0(C),

332 WFO(F), WFDISTO(F,A), YFO(H,F), YGO, YHO(H)

333

334



335
336
337
338
339
340

©

[y

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

362
363
364
365
366

*368
*369
*370
371
372
*373
374
*375
*376
*377
378
379
380
*381
382
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*FACTOR EMPLOYMENT AND PRICES++++++++++

PARAMETERS

labor(a) no. of workers employed by firm a
/FA 100, FB 50/

wfa(F,A) calibrated factor f's cost in firm a

cdiff(F,A) difference btwn wfa and SAM value

*Defining factor employment and supply
QFO('K',A) = SAM('K',A):
QFO('L',A) = labor(A):
QFSO(F) = SUM(A, QFO(F,A)):

*Computing firm-specific wage
wfa(P,A) = SAM(F,A)/QFO(F,A):

*Computing average wage
WFO(F) = SUM(A, SAM(F,A))/SUM(A, QFO(F,A));

*Computing wage distortion factors
WFDISTO(F,A) = wfa(F,A) / WFO(F);

*Checking calibration
cdiff(F,A) = WFO(F)*WFDISTO(F,A)*QFO(F,A) - SAM(F.,A);

DISPLAY wfa, cdiff;

*PRICE BLOCK++++++++++++++4 + +

PARAMETERS
sigmaq(C) elas. of subst. bt. dom goods and imports for c
sigmat(C) elas. of trans. bt. dom sales and exports for c

EXRO =1;

PAO(A) = 1;

PDO(C) = 1;

PEO{C) = 1;

PMO{C) = 1;

PX0(C) = 1;

PVAO(A) = SUM(F, SAM(F,A)) / (SAM(A, 'TOTAL')/PAO(A)):;
tq{cC) = SAM('STAX',C)

/(SAM('TAR',C) + SAM('ROW',C) + SUM(A, SAM(A,C))
- SAM(C,'ROW') );
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383 PQoO(C) =1+ tqg(C);

384 QAO(A) = SAM('TOTAL',A)/PAO(A};
*385 QDO(C) = (SUM(A, SAM(A,C)) - SAM(C,'ROW'))/PDO{C);
*386 QEO(C) = SAM(C, 'ROW')/PEO(C);

*387 QMo (C) = (SAM('ROW',C) + SAM('TAR',C))/PMO(C);
*388  QQo(C) = (SAM{'TOTAL',C) - SAM(C,'ROW'))/PQO(C);

*389  Qxo(cC) = SUM(A, SAM(A,C))/PX0(C);

390 ica(C,A) = (SAM(C,A)/PQO(C)) / QAO(A);
391 theta(A,C) = (SAM(A,C)/PX0(C)) / QAO(A);
*392 te(C) = 0;

*393  pwe(C) = PEO(C)/((1 + te(C))*EXRO);

*394  tm(C)$CM(C) = SAM('TAR',C)/SAM('ROW',C);
*395 pwm(C)$CM(C) = PMO(C) / ( EXRO*(1 + tm(C)) );

396

397

398 *PRODUCTION AND COMMODITY BLOCK++4+++++

399

400 QINTO(C,A) = SAM(C,A)/PQO(C);

401 beta(F,A) = SAM(F,A) / SUM(FP, SAM(FP,A));

402 lambda(A) = QAO(A) / PROD(F, QFO0(F,A)**beta(F,A));
*403 sigmat(C) = 2.0;

*404 sigmaq(C) = 0.7;

*405 rhot(C) = 1l/sigmat(C) + 1;

*406 rhoq(C) = 1/sigmag(C) - 1;
*407 deltat{C)$CE(C) = 1/(1 + (PDO(C)/PEO{(C))*

*408 (QEC(C)/QDO(C))**(rhot(C)-1));

*409 deltag(C)$CM(C) = 1/(1 + (PDO(C)/PMO(C))*

*410 (QDO(C) /QMO(C) ) **(1+rhoq(C)));

*411 gammat(C)$CE(C) = QX0(C) / ( deltat(C)*QEQ(C)**rhot(C)

*412 + {1-deltat(C))*QDO(C)**rhot(C) )**(1/rhot(C));
*413 gammag(C)$SCM(C) = QQoO(C) / (deltag(C)*QMO(C)**(-rhog(C))

*414 + (1-deltaq(C))*QDO(C)**(-rhoq(C)))**(-1/rhoq(C));
415

416

417 *INSTITUTION BLOCK++++++++++++tbttttttt

418

419 EGO = SAM('TOTAL', 'GOV') - SAM('S-I','GOV');

*420 FSAvVoO = SAM('S-I',6 'ROW')/EXRO;

421 IADJO = 1;

422 MPSO(H) = SAM('S-1',H) / (SAM('TOTAL',H) - SAM('YTAX',H));
423 QHO(C,H) = SAM(C.H)/PQO(C);

424 QINVO(C) = SAM(C,'S-I')/PQO(C);

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

426 YGO = SAM('GOV','TOTAL');

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

428 alpha(C,H) = SAM(C,H)/SUM(CP, SAM(CP.H));

429 qg(c) = SAM(C, 'GOV')/PQO(C);

430 ginvbar(C) = SAM(C,'s-I')/PQO(C);
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432
*433
434
435
436
437
438
439
440
441
442
443
444
445
*446
447
448
449
450
*451
*452
*453
*454
455
456
457
*458
*459
460
461
462
463
464
*465
*466
*467
468
469
470
471
4n
473
474
475
476
*477
*478

a~

P

GAMS

shry(H,F} =
tr(H,'GOV') =
tr(I,'ROW') =
ty(H) =

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

12 & B IR — AT

HWHERF D & B EF I

SAM(H,F) / SAM('TOTAL',F);

SAM(H, 'GOV');
SAM(I, 'ROW')/EXRO;

SAM( 'YTAX',H) / SAM('TOTAL',H);

cwts(C) = SUM(H, SAM(C,H)) / SUM({(CP,H), SAM(CP,H)):
cpi = SUM(C, cwts(C)*PQ0(C));
*INITIALISATION= = ===
EG.L = EGO;

EXR.L = EXRO;

FSAV.L = FSAVO;

IADJ.L = IADJO;
MPS.L(H) = MPSO({H);
PA.L(A) = PAO(A);
PD.L(C) = PDO(C);
PE.L{C) = PEO(C);
PM.L(C) = PMO(C);
PQ.L(C) = PQO(C);
PVA.L(A) = PVAO(A);
PX.L(C) = PX0(C):
QA.L(A) = QAO(A);
QD.L(C) = QDO(C);
QE.L(C) = QEO(C);

QF .L(F,A) = QFO(F,A);
QFS.L(F) = QFSO(F);
QH.L(C,H) = QHO(C,H);
QINT.L(C,A) = QINTO(C,A);
QINV.L(C) = QINVO(C):
QM.L(C) = QMO(C);
Q0.L(C) = 0Q0(C);
QX.L(C) = QX0(C):
WF.L(F) = WFO(F);
WFDIST.L(F,A) = WFDISTO(F,A);
YF.L(H,F) = YFO{H,F);
YG.L = YGO;

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

*DISPLAY+++++++++++++++t++tt+t+t+++++++

DISPLAY
cpl, cwts,

shry, tr, ty,

ica, qg, ginvbar, pwe, pwm,

tq, te, tm,
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*479 alpha, beta, gammag, gammat, deltaqg, deltat,

*480 lambda, rhog, rhot, sigmaq, sigmat, theta,

*481 EG.L, EXR.L, FSAV.L, IADJ.L, MPS.L,

*482 PA.L, PD.L, PE.L, PM.L, PQ.L, PVA.L, PX.L,

*483 QA.L, QD.L, QE.L, QF.L, QFS.L, QH.L, QINT.L, QINV.L,
*484 QOM.L, QQ.L, QX.L, WF.L, WFDIST.L, YF.L, YG.L, YH.L
485

486

488 *CLOSURE RULES++++++++++++dtttttttttttrtrttst
489

490 *SAVINGS-INVESTMENT BALANCE

491 *investment-driven savings

492 IADJ.FX = IADJO;
493 MPS.LO('HA') = -INF;
494 MPS.UP('HA') = +INF;

495 MPS.L('HA') = MPSO('HA');
496 MPS.FX('HB') = MPSO('HB');
497

498 *savings-driven investment
499 * MPS.FX(H) = MPSO(H);

500 * IADJ.LO = -INF;
501 * IADJ.UP = +INF;
502 * IADJ.L = IADJO;
503

504

505 *CAPITAL MARKET

506 *capital is firm-specific and fully employed
507 WFDIST.LO('K',A) = -INF;

508 WFDIST.UP('K',A) = +INF;

509 WFDIST.L('K',A) = WFDISTO('K',A);

510 WF.FX('K') = WFO('K');
511 QF.FX('K',A) = QFO('K',A);
512 QFS.LO('K') = ~INF;

513 QFS.UP('K') = +INF;

514 QFS.L('K') = QFSO('K');
515

516 *capital is mobile and fully employed
517 * WFDIST.FX('K',A) = WFDISTO('K',A);

518 * WF.LO('K') = -INF;

519 * WF.UP('K') = +INF;

520 * WF.L('K") = WFO('K');
521 * QF.LO('K',A) = -INF;

522 * QF.UP('K',A} = +INF;

523 * QF.L('K',A) = QFO('K',A);
524 * QFS.FX('K'") = QFSO('K');
525

526
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527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
*549
*550
*551
*552
*553
*554
*555
556
*557
*558
*559
*560
*561
*562
563
564
565
566
567
568
569
570
571
572
573
574
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*LABOR MARKET
*labor is mobile and unemployed (fixed wages)
WFDIST.FX('L'.,A) = WFDISTO('L',A):

WF.FX('L')} = WFO('L");
QF.LO('L',A) = -INF;
QF.UP('L',A) = +INF;
QF.L('L',A) = QFO('L',A);
QFS.LO('L") = -INF;
QFS.UP('L'") = +INF;
QFS.L('L'") = QFSO('L');

*labor is mobile and fully employed

* WFDIST.FX('L',A) = WFDISTO('L',A);
* WF.LO('L') = -INF;

* WF.UP('L') = +INF;

* WP.L('L") = WFO('L');

* QF.LO('L',A) = -INF;

* QF.UP('L',A) = +INF;

* QF.L('L',A) = QFO('L',A);

* QFS.FX('L") = QFSO('L');

*FOREIGN EXCHANGE MARKET

*foreign savings is fixed.
*exchange rate is flexible and clears B/P.
FSAV.FX = FSAVO;

EXR.LO = -INF;

EXR.UP = +INF;

EXR.L = EXRO;

*exchange rate is fixed.

*foreign savings is flexible and clears B/P.
* EXR.FX = EXRO;

* FSAV.LO = -INF;

* FSAV.UP = +INF;

* FSAV.L = FSAVO;

*SOLVE STATEMENT FOR BASE==== == =

AGES.HOLDFIXED = 1;

*SOLVE AGE5 USING MCP;

*REPORT SETUP AND BASE REPORT ===

==

*SET AND PARAMETERS FOR REPORTS++++++++
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575

576 SET

577 SIM simulations

578 /BASE base simulation

*579 HYPO 25% increase in CA export price/

580

*581 ACGDP GDP items

*582 /GDPMP1 GDP at market prices (from spending side)
*583 PRVCON private consumption

*584 GOVCON government consumption

*585 INVEST investment

*586 EXP exports of goods and servicers

*587 IMP imports of goods and servicers

*588 NITAX net indirect taxes

*589 GDPFC GDP at factor prices

*590 GDPMP2 GDP at market prices (from income side)
*591 GDPGAP gap bt GDPMP1 and GDPMP2/

592

*593 ACGDP1(ACGDP) components of GDP at market prices
*594 /PRVCON private consumption

*595 GOVCON government consumption

*596 INVEST investment

*597 EXP exports of goods and servicers

*598 IMP imports of goods and servicers/

599

600

601 PARAMETERS

602

*603 PWEASIM(SIM) CA export price (for curr) (experiment par.)
*604 PWEREP(C,SIM) export price for commodity ¢ (value used)
605 EGREP(SIM) government expenditures

*606 EXRREP(SIM) exchange rate (dom. cur. per unit of for. cur.)
*607 FSAVREP(SIM) foreign savings (foreign currency)

*608 GDPREP(*,SIM) nominal GDP data

609 IADJREP(SIM) investment adjustment factor

610 MPSREP(H,SIM) mps (=aps) for household h

611 PAREP(A,SIM) price of firm a

*612 PDREP(C,SIM) domestic price of domestic output c

*613 PEREP({C,SIM) export price for ¢ (domestic currency)

*614 PMREP(C,SIM) import price for ¢ (domestic currency)

*615 PQREP(C,SIM) composite commodity price for c

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

617 PXREP(C,SIM) producer price for commodity c

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

*619 QDREP(C,SIM) quantity sold domestically of domestic output ¢
*620 QEREP(C,SIM) quantity of exports for commodity ¢

621 QFREP(F,A,SIM) firm a's demand of factor f

622 QFSREP(F,SIM) supply of factor f
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623
624
625
*626
*627
*628
629
630
631
632
633
634
635
636
637
638
639
*640
641
*642
*643
644
*645
646
647
648
649
*650
651
652
653
*654
655
*656
*657

659
660
*661
*662
*663
*664
665
*666
667
*668
*669
*670
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QHREP (C,H, SIM)

QINTREP(C,A,SIM)

QINVREP(C,SIM)
QMREP (C, SIM)
QQREP(C, SIM)
QXREP(C,SIM)
WALRASREP{SIM)
WFREP (F, SIM)
WFAREP(F,A, SIM)

h
£
q
q
q

q
<8

ousehold h's demand of commodity c

irm a's intermediate input of commodity ¢
uantity of investment by commodity of origin c
uantity of imports for commodity c

uantity of domestic composite supply for c
uvantity of domestic output for ¢

ummy variable (zero at equilibrium)

average price of factor f

£

WFDISTREP{F,A,SIM) £

YFREP (H,F,SIM)
YGREP (SIM)
YHREP (H, SIM)

h

g
i

SAMREP (SIM,AC,ACP)

SAMCHK (AC, SIM)

PWEASIM( 'BASE')

col

actor f's price for firm a

actor f's price distortion in firm a
ousehold h's income from factor £
overnment revenue

ncome of household h

SAM computed from model solution

umn minus row total for account ac in SAM

= pwe('CA');

*25% increase in CA export price

PWEASIM( 'HYPO')

DISPLAY PWEASIM;

LOOP(SIM,

=1

.25%pwe('CA');

pwe('CA') = PWEASIM(SIM);

SOLVE AGE5 USING MCP;

PWEREP ( CE, SIM)
EGREP (SIM)
EXRREP ( SIM)
FSAVREP (SIM)
IADJREP (SIM)
MPSREP (H, SIM)
PAREP (A, SIM)
PDREP(C, SIM)
PEREP(CE, SIM)
PMREP (CM, SIM)
PQREP (C, SIM)
PVAREP (A, SIM)
PXREP(C, SIM)
QAREP (A, SIM)
QDREP (C, SIM)
QEREP (CE, SIM)
QFREP (F,A, SIM)

pwe(CE);
EG.L;
EXR.L;
FSAV.L;
IADJ.L;
MPS.L(H);
PA.L(A);
PD.L(C);
PE.L(CE);
PM.L(CM);
PQ.L(C);
PVA.L(A);
PX.L(C);
QA.L(A);
QD.L(C);
QE.L(CE);
QF.L(F.,A);
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*671 QFSREP(F,SIM) = QFS.L(F);

672 QHREP(C,H,SIM) = QH.L(C.H);

673 QINTREP(C,A,SIM) = QINT.L(C,A);
674 QINVREP(C,SIM) = QINV.L(C);
*675 QMREP(CM,SIM) = OM.L(CM);

*676 QQREP({C,SIM) = QQ.L(C);

*677 QXREP(C,SIM) = QX.L(C};

678 WALRASREP (SIM) = WALRAS.L;

679 WFREP(F,SIM) = WF.L(F);

680 WFAREP(F,A,SIM) = WF.L(F)*WFDIST.L(F,A);
681 WFDISTREP(F,A,SIM) = WFDIST.L(F,A);
682 YFREP(H,F,SIM) = YF.L(H,F);

683 YGREP(SIM) = YG.L;

684 YHREP(H,SIM) = YH.L(H);

685

686

*687 *GDP data

*688 GDPREP('PRVCON',SIM) = SUM((C,H), PQ.L(C)*QH.L(C,H)) :
*689 GDPREP('GOVCON',SIM) = SUM(C, PQ.L(C)*qg(C));

*690 GDPREP('INVEST',SIM) = SUM(C, PQ.L(C)*QINV.L(C});

*691 GDPREP('EXP',SIM) = SUM(C, EXR.L*pwe(C)*QE.L(C));
*692 GDPREP('IMP',SIM) = - SUM(C, EXR.L*pwm(C)*QM.L{(C));
*693 GDPREP('GDPFC',SIM) = SUM((F,A), WF.L(F)*WFDIST.L(F,A)*QF.L(F,A));
*694 GDPREP('NITAX',SIM)

*695 = SUM(C, tq{C)*(PD.L(C)*QD.L(C) + (PM.L(C)*QM.L(C))$CM(C)))
*696 + SUM(C$CM(C), tm(C)*EXR.L*pwm{(C)*QM.L(C))

*697 + SUM(CSCE(C), te(C)*EXR.L*pwe(C)*QE.L(C));

698

699 *SAM items

700 *Factor payments

701 SAMREP(SIM,F,A) = WFDIST.L(F,A)*WF.L(F)*QF.L(F,A);

702 *Payments from commodities

703 SAMREP(SIM,A,C) = PX.L(C)*theta(A,C)*QA.L(A);

704 *pPayments from factors

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

706 *Household demands

707 SAMREP(SIM,C,H) = PQ.L(C)*QH.L(C.H);

708 *Goverment demands

709 SAMREP(SIM,C,'GOV') = PQ.L(C)*qgg(C);

710 *Intermediate demands

711 SAMREP(SIM,C,A) = PQ.L{C)*ica(C,A)*QA.L{A);

712 *Savings supplies

713 SAMREP(SIM,'S-I',H) = MPS.L(H)*(1-ty(H))*YH.L(H);

714 *Investment demands

715 SAMREP(SIM,C,'S-I') = PQ.L(C)*IADJ.L*ginvbar(C);

*716 *Export

*717 SAMREP(SIM,CE, 'ROW') = PE.L(CE)*QE.L(CE);

*718 *Import
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*719
*720
*721
22
723
724
725
726
727
728
729
730
731
732
733
*734
*735
*736
*737
*738
739
740
741
742
743
*744
*745
746
747
748
749
750
751
752
753
*754
*755
*756
*757
758
759
760
761
762
*163
*764
*765
*166
767
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SAMREP(SIM, 'ROW',CM) = EXR.L*pwm(CM)*QM.L(CM);

*Tariff

SAMREP(SIM, 'TAR',CM) = tm(CM)*EXR.L*pwm(CM)*QM.L(CM);
*Sales tax from commodity

SAMREP (SIM, 'STAX',C) = tg(C)*( SUM(A,SAMREP(SIM,A,C))
-SAMREP (SIM,C, 'ROW' )+SAMREP(SIM, 'ROW',C)+SAMREP(SIM, 'TAR',C) };
*Transfer from gov to households
SAMREP(SIM,H, 'GOV') = tr(H,'GOV');
*Income tax from households
SAMREP(SIM, 'YTAX',H) =
ty(H)*(SUM(F,YF.L(H,F))+tr(H, 'GOV')+EXR.L*tr(H, '"ROW'));
*Income tax revenue
SAMREP (SIM, 'GOV', 'YTAX') = SUM(H,SAMREP(SIM, 'YTAX',H));
*Sales tax revenue
SAMREP (SIM, 'GOV', '"STAX') = SUM(C,SAMREP(SIM, 'STAX',C));
*Tariff revenue
SAMREP (SIM, 'GOV', 'TAR') = SUM(CM,SAMREP(SIM, 'TAR’',CM));
*Transfers from ROW
SAMREP(SIM,H, 'ROW') = EXR.L*tr(H, 'ROW');
SAMREP (SIM,'GOV','ROW') = EXR.L*txr('GOV','ROW');
*Government savings
SAMREP (SIM, 'S-I','GOV') =
(SAMREP(SIM, 'GOV', 'YTAX')+SAMREP(SIM, 'GOV', 'STAX')
+SAMREP(SIM, 'GOV', "TAR')+SAMREP(SIM, 'GOV', 'ROW'})
- (SUM(C,SAMREP(SIM,C, 'GOV'))+SUM(H,SAMREP(SIM,H, 'GOV')));
*Foreign savings
SAMREP(SIM, 'S-I','ROW'}) = EXR.L*FSAV.L;
}i

*Computing totals for SAMREP

SAMREP (SIM, 'TOTAL' ,ACNTP) = SUM(ACNT, SAMREP(SIM,ACNT,ACNTP)):

SAMREP (SIM,ACNT, 'TOTAL') = SUM(ACNTP, SAMREP(SIM,ACNT,ACNTP));

*Check that SAMREP is balanced

SAMCHK (ACNT,SIM) = SAMREP(SIM, 'TOTAL',ACNT) - SAMREP(SIM,ACNT, 'TOTAL');

*Processing GDP data

GDPREP( 'GDPMP1',SIM) = SUM(ACGDPl, GDPREP(ACGDP1,SIM});

GDPREP( 'GDPMP2',SIM) = GDPREP('GDPFC',SIM) + GDPREP{'NITAX',6SIM);
GDPREP ( 'GDPGAP',SIM) = GDPREP('GDPMP1',SIM) - GDPREP('GDPMP2',6SIM});

OPTION QFREP:3:1:1, QHREP:3:1:1, QINTREP:3:1:1, WFAREP:3:1:1,
WFAREP:3:1:1, WFDISTREP:3:1:1, YFREP:3:1:1, SAMREP:3:1:1;

DISPLAY

PWEREP, EGREP, EXRREP, FSAVREP, IADJREP, MPSREP, PAREP, PDREP, PEREP,
PMREP, PQREP, PVAREP, PXREP, QAREP, QDREP, QEREP, QFREP, QFSREP, QHREP,
QINTREP, QINVREP, QMREP, QQREP, QXREP, WFREP, WFAREP, WFDISTREP, YFREP,
YGREP, YHREP, WALRASREP, GDPREP, SAMREP, SAMCHK
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I Z ) ANTES 2GR L L2 ETVIRICL Y, age 5
ETFND GAMS I— Nt age 4 ETVRLED I H KB INE D, A
N7 7 ANVOEEEFHFZR TN 9,

#EBEATH SAM 121X, #AEFI rROW LB TAR £ W9 20D E
FHEEVHZICMEONE, 2002, EEDEHE (18/FLUT) OHT
BEEE R T REES AC DERICING 2O BT S (3536 7)o
Tz, BEFFK T OLED, BIEM ROW LV BSFEIE NS
(6347)o U LDWEMRDRZIZ, HABETFIZEHET S (27531047,

&5, EINTHESNENTRE S WD EER, ENTEES LB
TS A, L G CEESNENTHE SN LABAM OB
DAEERBURCAELEERTRELERT 572018, Bt AN CE,
e AR NCE, BRI oM, FEEHE NCM O F NV — TG B LENH
b (47-5717)0 SNHLDTV—TIEMDES C DIFTEEIT R b, 7272
L, HED age 5 EFNVICIZ2EE L ARV 2 WD, &7V —7IC
BT ABR0OHIFNZR1IEETH L,

RIZ, Bl g A= —%RTHL), EHERYANL LWV EF
WIBRIZE D, T X =7 — & LT3t o BB MEE GHEEC) pwe
(C), WA DOEEAME GHEET) pwm (C) (80-8117), MIHBIBIE te
(C), AR tm (C) (85-864T), Armington B » HIELEE gam-
maq (C), fIE deltaq (C), % rhog (C), MHEFREHOHE
1% % gammat (C), M E deltat (C), & # rhot (C) (93-964F, 98-
9 17) DIBME NG, FAELHE LTEHLIL, ABEL - & 1HEM
Loy EEEE) EXR SIESMEMEE SR T) FSAV (108-109 17), H
E2SEET 5B c OEANMME PD (C), #WHME (BEE%® ) PE
(C), WA (BEBEET) PM (C), ABH ¢ OERNHHAME P
(C) (113-11617), BEDAEET 28Em c ODENMEKRE QD (C), HHE
QE (C) (120-12117), Pk c DEA= QM (C), ENAEEE QQ (C), &
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Bl ¢ DENEAEE QX (C) (127-12947) 2MEME N5,

EHI, EBOMBELYRT VT X —% —2%327, 329, 33147, F/z
EERM L8 AM OB OENME sigmaq (C) & EIRHE LB OB
WM sigmat (C) #¥369-370 4T CEE &M, 373-389 17 CHIEAME A
AEND, TNHEOHTHRIEBIET % 0iF, BWHEREBEE te (C)=0,
EEM LA ORBEOWNMYE sigmag (C)=2.0, ERMELHHEON
BOBNME sigmat (C)=0.7, HEHFERO LHHFELRL 1ADITO=1
THb, IN6HDOMWIMES I VEEHHOHAWETHIIETWT, 20
fDIXT X =5 —DEB L EBOEEL S Z T LA F&ND (379-402
1T, 405-420 1T, 422-43477),

ZO age S ETNVERBET A HRERNMRICIE, FIFRD aged TNV L
N, W OPDEADPFO/TEMENTWE (BI3IFHEME. A7 74
VT, HoicEA SRRV, FREROEHES LESE
V) FREDVUEL IND, I HRERNOBEAICLEAT 7740V
DEREFERIICT LD,

ETFVORUATIE, 1) BFEFHRENT Y RIZDOWT, HEFERT
HEPHEINDS (49149 17) 2, HDVIITETERTHRENFARE S
N5 (498-50247) 2, ) BEETHICEHL T, ERICEME+BE TR T
Hh (516-52447) o, HHVZERTIFEICENIIHRILILTBY ©EH
BEIIATETH D (506-51417) 20, 3) HBIZoWwTi, EEEIFFEE
SNTBORENFEL TS (528-53617) #, HHVIIMHHNLRESE
EOTFT CREERRESRIL L T3 (538546 17) %, F72 (4) SEAE
THBICOWTIE, BEL — MIEHEY CHNTFEEIEESh TV
(550-55517) %, HAH\VEEFDOHTHEL — MIEZEN CHEINERMEED
BB TH 2 (557-5621T) hEXBIT 5, 7272L, 2DHHD (1)-3B) i
HifaD age 4 EFNTHREFLTE Y, SHEBEHHIIOVWTD @) DX
BHH L, EFVORLFOHAELEICLY, EFVEEIIIRSICE
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GAMS (= & 2 J5H — oA - lMrI0d 5 €7V

R4 age 5 EFNVIBITAF/-hHER

TN A7 74Nn

N HEA =1 E #
) HAER PMDEF 143 17 180 17
2) EiLE PEDEF 144 1T 182 47
(3) BN ABSORD 145 47 184 47
4) EHTTRERM O BN A ELE OUTVAL 146 17 188-189 1T
(11) Armington Bk (& AE) ARM 155 47 208-210 17
(12) #AR—EERTFELE IDRATIO 144 47 224-226 17
(13) Armington 8% (GE#AR) ARMNM 156 17 21247
(14) AR (EAR) CET 157 47 214216 47
(15) EHE—ERME LR EDRATIO 159 17 220-222 47
(16) AR (GEEmAR) CETNE 158 17 21847
(24) BRHHONT v A%&H COMEQ 17247 255-256 1T
(25) RBENEZEONT v A &M CURACC 173 47 258-259 1T
(26) BATHHDONS v A%HE SAVINV 174 47 261-262 1T

EOEHICI6 BN B, RIFBETFTNVEER Q) DANT774AVTH
B, FHUBHFOTED* (TAFYARY) BETAHILICL o THD
EFNVERDAN 7 7 ANIEBT LI ENTE D,

565 T TAMETH 5, 22 Tid, LooP e 2 FIH LT, XL
BASE & R HYPO (%5 ca 0 EIBR{Ei# pwe (CA) 2°25% LR T %35
B D2BY OB ERD T B, FDHIZ, 577-579 17D SET 4
4 T LOOP % MY 720 D2 F SIM %, F 72 601-638 47 O PARAME-
TERS 4 CEMZWERT 5, F7/7, age S EFNVCEF/-ICERBERE
GDP bk® BT LIZL T, #D¥EMHE % 581-599 17 TiT» T\ 5, LOOP
T 648 4T 5 746 4TI b7z -5 THB Y, EHF D 652 1TIZ SOLVE 455 A%
H b, LOOP XDH D, 687-697 ITIXEINMLERE GDP &, 699-745 1T
HEMETHERDL-ODFHETH 5, LOOP TIZH: { 748-752 111X
Ko7 HEBETHOBAEOMHE, 754757 T ENMHAEE GDP D&
BThbH, 762-767 477 DISPLAY &4k, HuEWYHE L IRZHH O
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GAMS |2 & B I — B3 547 | M od 2 €70

&5 EFNVOBB LK LA (age 5)

BE—ERNT VR EEE I SHEB BT
% & %
AT T % e DB E BEL— b
EFV | OKE | KR | RATS] BBAS i | EE
s LR k% | =eER WS
HRERE  [EERSRmENESE E: | fMEo
a O @] O O
b O o} o o}
c (@] O (@] O
d O o} O O
e O O O O
£ o ¢ o} 0
g o O o 0
h @] O @] O
i IS o O O
j O @] O O
X o 0 O o
1 o o} o} o}
m O O O O
n O O O @]
o @) O O @)
p @] O @] O
A774N

HLIFT 49149617 498-S021T S06-51447 1652447 528-536F7 SI8-5467T S550-5551F 557-56277
EDLEZ M IIT 5,
6. WROELY

HIEiIDOATI 7 740V (R3) 2 HHEFEEHRET D75 4 GAMS T
AN LEFTTRE, BAT77AMDBOLNE, B17 74 VIZEWD
TIZITBEL2WD, EERTRESENICOVWTHA 7 7 A VDR E %
FHEAL LI,

SEFNVEROMT 7 7 A VORHMOISTE, AHNT 7 ANDF T LR
LOWH (ma—-7ur1r) Thb, 2a—7Y 35 Rb5b &, GAMS
DIBFHERPELEIN TS, BMIEE T AEFTE, REHEOANF =
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GAMS 2 & B IEH—RHEDH L B0 H 5 €7

Y7 (AJ774NV312:31947) DMEHERTH b, HEMETHIOR TR
En-EEHEO T — 5 AN (27531047 I LT, FIFI & AT o=
tdiff 258 L 31747, IO To2s0EI T, ELLA
haniheIrrHELEI)IELTWEA, ANT 7 AILV3199TD
[tdiff 2R VI GHFHT AN 77 AVERS L, BRI [4
TOl Lo TBYELLAAZINRTVWEIZ LAGH 5,

KRICEBE T AEETX, AJ7 74V 476-485 4T D DISPLAY a4 12 &
o TH SN D ERME, BRMEDOTEMEE, ERMEBRIUNDI T X —
Y—DAGTVATavDFERTHL (R6BR) . I ZITIRERDMIAE
(iegtemE) dhbETHNENTWS, EBEHHOEIIMEESE LTS5
ZONTWEDT, bEhIFEOFH LTI LERIZVERbNS 2
DBENZ VD, THALDEIFRIRENS LOOP X? 1K H BASE D&
BAER (AJ17 74V 652470 SOLVE @4 ic X 2EHERR) —BKTHI &%
FERTAH (BHEFAN) 72DILETH A,

HHAH774NVTIE, A7 7 1) 648-748 7 ® LOOP L D h D
SOLVE 4 (65217) 1289 IR E 2 BT, SOLVER STATUS (f#
HET a7 S AR A NORMAL COMPLETION (E##7T) &£%-oTHBD,
MODEL STATUS (€7 DikEE) #% OPTIMAL (B#E% AT TRT) &
oTWAILEHRTHLILNEETH L,

LOOP X ® 1K HE BASE (HMEWH) (&, /3T A —F — IR HEES
B2 oG EOHEHEORE, ThbbEHT AN ChHDL, R7TIWLF LD
Sial—avEEREARAL, BHTAMIAKLTWAI LRGN,
EFNVOERICEII L LTS N5, 2 KB D HYPO (IRFEHHE) &,
i SO BN pwe (CA) 2525% LR T2 I & 2188 LB E0HE
EZFIE L TWwb, AHT 740D 699-745 {7 TRD, 748-7152 7 TZD
BAMEAHALREHEOHEHETVIERS CT LD, T2,
687-697 1T & 754-757 T TR O /- ENMBARE cDP DHIZFERT7 DR TEIC
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tdiff

wfa (F,A)

cdiff

cwts (C)

1ca (C,A)

qg (©)

{K,FA)
(K,FB)
(L,FA)
(L,FB)

quavbar (C)

pwm

shry (H.F)

(')

ty (H)

tq (C)

GAMS |2 & 55— &35 a7 | s od 5 €7

"6 NTTTA MENTNTA—F—H

HEMETHOTMEFIM0ZE
&7 0.000

&¥ 2 OEFE f OEHMH
1.000
1.000
0.720
2.100

wfa & SAM fEDAHE

£T 0.000
TR EfliiETE % CPL
1.038

R BTG CPLICIV D& ¢ DINE

CA 0.235
CB 0.765
% a OEH | BRSO c OF MR AR
(CAFA) 0.289
(CAFB) 0.134
(CB,FA) 0.173
(CB,FB) 0.242
BRDEL c DHEE
CA 12.498
CB 64.599
EEERATE
CA 26.919
CB 81.953
L tE (SHEEO)
ca 1.000
CB 1.000
WA SR
CB 0.729
B f OREEIFOILERAET h ~OFEH
(HA,K) 0.601
(HBK) 0.399
(HA,L) 0.537
(HB,L) 0.463
B 6 | NOBER
(HA,GOV) 25.000
(HA,ROW) 40.000
(HB,GOV) 5.000
(HB,ROW) 16.000
(GOV.ROW) 15.000
Rit h OFFERE
HA 0.070
HB 0.027
i ¢ DI EBLE
CA 0.040
CB 0.037

te (C) B c OELBEIE
CA 0.000
CB 0.000
tm (C) i ¢ DIARBIR
CB 0.371
alpha (H,C) it h OHHMKIS B 55 ¢ DR
(B c ~DOIWEE)
(HA.CA) 0.154
(HA.CB) 0.846
(HB,CA) 0.348
(HB.CB) 0.652
beta (F,A) ¥ a DEEMBIIBISEE f OFE
(¥ 2 OFEIMEBEI SD2EE f OFE)
(K,FA) 0.503
(LFA) 0.497
(K.FB) 0.562
(L.FB) 0.437
gammagq (C) Armungton ¥ BHHR B
CB 1.718
gammat (C) CET BA¥ D BAERE
CA 2.565
deltaq (C) Armington B ¥ = T #REK
CB 0.192
deltat (C) CET M#» ¥ = THHE
CA 0.742
lambda (A) ¥ o DEEMNHOBEREK
FA 3.269
FB 4.507
rhog (C) Armington 33036
CA 0.429
CB 0.429
rhot (C) CET MI# D6
CA 1.500
CB 1.500
sigmaq (C) El R &t AdmO{UEoR %
CA 0.700
CB 0.700
sigmat (C) EIMBRTE L BB O ER O 14
CA 2.000
CB 2.000
theta (A,C) &% a OFEBHKE | BRHDOBEH c OENE
(FA,CA) 1.000
(FA,CB) 0.000
(FB,CA) 0.000
(FB.CB) 1.000
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