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F2-1 LT REUKIER) SAM &

WA - =l | Bk | =l | L P 2 P 3 BHE GIRAR] JENaR

=l 488930 000 0 0 488 930 000
Ty 0| 5775808480 0 5775 808 480
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PRI, O RS 2 A A% 19 728 3 R A TS R M RS 1 A8 By, AR I S 1) A 4 6 &R
MR Zl o BAE MR ROBE B R/INAS B2 W A XA A 9 A2 2l o BRI, AR X 2R Y TG 4 A
BAS 2 JTIMAE 198, N T KA LL LR C R AR, 158 AR 20 0 A% sk 15 55
B 6 JCA 10 JC.

R i B R A DL iR Z M C RSN, Brh HA R R R R R ELNLR,
Horp LT 32K Leontief JE 2 [ L1458 KOG &R, BIA: 7 FIH 9% 3 il #% B8 Leontief # AR
Fifi 4 47

I\ BB FIE

L BRI M IR &K 7 (FD(CC))

BUR BRI 4 BRI L 9] 20 BE B S, FBR AN A, RIS A F R L) &
_fu(cC)-Y
ﬁD(CC)_—7iEE7—
2. HUEERTTEY A (Y)

HURFR T A B S T 2Rl e LB R 4%
Y = PF « FE

o I B RSO A R
D P(CC)*FD(CC)=PF*FE

3. TR 2%k e s sh i (X(PS))
RS — MBI, P B BPIRAS I A 2 7 3 3K
> vi(PS,CC)eP(CC) =Y ut(CC,PS)* P(CC)+ fi( PS)* PF

4. maFEEU IR (PCC))
R — A — B 2R, DR YIRS I A R AL AR PR — A% W] 1 O
e A% ),
D vi(PS,CC)e X (PS)=>ut(CC,PS)+ X (PS)+FD(CC)

> XO(PS,CC)=>0X(CC,PS)+FD(CC)

5. BRVMESHE &M (PF)
AR A E, B W EDIR S R E RN PE (Al 8RN SR HEM A% ),
KN
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>V (PS)=FE

6. St 5 R ORE B (BT)

R A — A~ B M 2 PR AN — AR B AF, T DA AR T A sl R AN
T B R G I, — A B RSN R RIS AT IR, W BT 25T 0.
W2R BT ASET 0, MBI RLEAT A IER , KA TR

BT =)"%"P(CC)svt(PS,CC)s X (PS)-> "> "P(CC)sut(CC,PS)* X (PS)-Y P(CC)+ FD(CC)

cC PS PS CC

7. TR O B TS GDP E A SR 5 ( GDPI . GDP2 il GDP3)
REREA R — A — B3 2 PP — B A F, W] DUBCZE R RN 5. e —
PIBPRES T, =AY GDP % se A%, 5 W B A FE R, R GAF]—
Foe H IR
GDP1="%"P(CC)svt(PS,CC)* X (PS)-Y > P(CC)eut(CC,PS)* X (PS)

CC PS PS CC

GDP2 = PF *FE

GDP3 =Y P(CC)+FD(CC)

i LT1 #REE) GAMS £ F

* This is the Leontief Technology (LT) series

* LT1 model

* This is the simplest case based on the SAM1 table where 3 sectors

* or/and commodities, 1 factor and 1 institution are considered.

* Assumptions:

* 1) Producers' productions follow Leontief technology and institution's
demands

* follow Leontief preference

* 2) Institutions total income and expenditure are identity
* 3) Commodity 1 1s taken as numeraire

SONLISTING

OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

39



02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Factor

08 Institution

09 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)
ALIAS (PS, PS1)

ALIAS (CC,CC1l)

’

PARAMETERS

SAM1 (RSAM, CSAM) SAM1 data

ut (CC, PS) Use Table of intermediate inputs or uses
vt (PS,CC) Make Table of production supply

£fi (PS) Factor Input

fu (CC) Final Use of commodity by institution
FE Factor Endowment

TFD Total Final Demand

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method
VARIABLES

FD(CC) Final Demand of commodity by institution
X (PS) Domestic produciton

QX (CC, PS) Intermediate Use

V (PS) Factor Input

XQ (PS,CC) Output Product

P (CC) Price of domestic commodity

PF Price of Factor

BT Balance of Trade

Y Income of institution

OX.L(CC,PS) = SAMI (CC,PS);
X.L(PS) = SAM1 ("09",PS);
XQ.L(PS,CC) = SAMI (PS,CC);
V.L(PS) = SAM1("07",PS);
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FD.L(CC) = SAMI1 (CC,"08");

TFD = SUM(CC,FD.L(CC));

FE = SUM(PS,V.L(PS));

.L = FE;

(CC, PS) QX.L(CC,PS)/X.L(PS);
(

(

(

%

ut
vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);
£i(PS) = V.L(PS)/X.L(PS);

fu(cc) = FD.L(CC)/TFD;

P.L(CC) = 2;

PF.L = 3;

BT.L = 4;

P.FX("04") = 1;

Equations
EFD (CC)
EY
EX (PS)
P (CC)
EPF
EW
ER
EBT
EFD(CC) ..
D(CC) =E= fu(CC)*Y/P(CC)
EY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
* or Y =E= PF*FE
SUM (CC, P(CC)*FD(CC)) =E= PF*FE
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
SUM(CC,vt (PS,CC) *P(CC)) =E= SUM(CC,ut (CC,PS)*P(CC))+£fi(PS)*PF
* Constraints of commodities, to determine prices of commodities
EP(CC) ..
SUM (PS, vt (PS,CC)*X (PS)) =E= SUM(PS,ut (CC,PS)*X(PS))+FD(CC)
* Constraint of factor, or factor market clearance, to determine price of
factor
EPF..
SUM(PS, £fi (PS) *X (PS)) =E= FE
* Balance
EBT..
BT =E= SUM(CC,P(CC)*SUM(PS,vt (PS,CC)*X(PS)))
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-SUM( (PS,CC),P(CC)*ut (CC,PS) *X (PS))
-SUM(CC, P (CC) *FD(CC))

Model LT1

/

EFD.FD

EY.Y

EX.X

EP.P

EPF.PF

EBT.BT

/:

LT1.WORKSPACE=100;

OPTIONS MCP=PATH;

SOLVE LT1 USING MCP;

TFD = SUM(CC,FD.L(CC));

GDP1 = SUM(PS,SUM(CC,vt(PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC)*UT
(CC,PS) *X.L(PS));

GDP2 = PF.L*FE;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC));

*

FILE LT 1 /LT1.CSV/;

put LT 1;

LT 1.PC=5;LT 1.ND=6;LT 1.N2=1.E-6;LT 1.NW=20;LT 1.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL; PUT FD.L(CC);PUT/;);
PUT 'TFD';PUT TFD;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL; PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL; PUT P.L(CC);PUT/;);
PUT 'Price of Factor';PUT PF.1;PUT/;
PUT 'Budget';PUT BT.1;PUT/;
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E2-2 LT2EBETEXRRIE

I\ ERIERFE

1. PRI R AT K (FD(CC))
BIUFA 0 1] 42 HR [ 2 He 490 20 BC B S, FRBR DA AS , BIAS AR e
fu(CC)sY

FD(CC)= P(CC)

2. HLAHERTTAY A (Y)
Y =WeLS+R+KS

ol 3 R SR A T R
>'P(CC)s FD(CC)+TSAV =W «LS + R*KS

3. BMiBE (1S4V)
S B R LA ST R S S B e L, X LR B S A R RA
FiWy

TSAV =sveY
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4. BEEHE (TINV)
B SE— A — M 5, T A2 2 1 8 K gl 8 e ) B 9 A 5 TR 1 2 X
PRI Ry T e A A A8 R R A R A A% o AN SRR BE 5 A R T 1 P A O 2R el R R T S
DU S A 78 1 — > — P P 20, s J A RS I ) 3K o i SRR AR i 4 Oy B
A, WIS RAE K, FHECR A3 .
TINV =TSAV
5. |EWESN R M T KE (INV(CC))

PG 05 sl R Y T SR SR e R R AR T Y T R LU R AR S AR A, KR
Vv (cc)- iv(CC)TINV
P(CC)
6. FFNEFZM (X(PS))
DR — A — I 25, e A 7 0 S IR S 5 Y KSE X(PS)

D vt (PS,CC)e P(CC)=>ut(CC,PS)s P(CC)+1i(PS)*W +ki(PS)*R

7. R e & (P(CC))
A — A — I A, PE B EPRAS I AR  A% P(CC) (A AT A — B R
fil PR 4% 249 T A D B AR A )
D vit(PS,CC)e X (PS)=>ut(CC,PS)* X (PS)+FD(CC)+INV(CC)

8. SiE M sUh AR (W)
RS —A— IR, D S EPIRAS I 89 57 30 A dk o (AT D SR A A% ).
D1i(PS)eX(PS)=LS

9. WAV 5 T AR 1 (R)
B B A, DR BRI BT A A% R (TR N SR A% ).
D ki(PS)s X (PS)=KS

10. B 5 BRI AR (BT)
X HEAS & — A — I iy A AN & — AR 25, ] DA A A5 T ) el R R AT
J T RER R G R A W, — R AE B A R AN IR RLZ AT R R, W BT % T 0,

WA BT AR%ETF 0, MIEARBIRLEFTARIES , KA THR.
BT = ZZP(CC) . vt(PS,CC)-X(PS)—ZZP(CC)-M(CC,PS)-X(PS)—

cC PS PS CC

D> 'P(CC)*FD(CC)->_P(CC)*INV(CC)

46



11, 2R AR e fdi B35 1 GDP {H B A 46 5% ( GDPI . GDP2 1 GDP3)
R — A — e i S AN S — RS, T UBCEE R B AN HE—
WHPIRAST, = FEITE R GDP Wiz 5E A, & W Ul AU 7E [ R, Rk 3] —

GDP1="%"P(CC)svt(PS,CC)* X (PS)-Y > P(CC)eut(CC,PS)* X (PS)

CC PS PS CC

GDP2=WeLS+R*KS

GDP3 = ZP (cC)e FD(CC)+ ZP (cC)e NV (CC)

i LT2 1REE) GAMS #EF

* This is the Leontief Technology (LT) series
* LT2 model
* This i1s an extension of the simplest case. It is based on the SAM2 table
* where 3 sectors or/and commodities, 2 factors, 1 institution, and
* savings and investment are considered.
* Assumptions:
* 1) Producers' productions follow Leontief technology and institution's
demands
* follow Leontief preference
* 2) Institutions total income and expenditure are identity
* 3) Commodity 1 is taken as numeraire
* 4) Total savings and investment are identity
SOFFLISTING
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF
Option decimals = 5
SET
RSAM SECTORS /
01 Primary industry
02 Secondary industry
03 Tertiary industry
04 Commodity 1
05 Commodity 2
06 Commodity 3
07 Labour
08 Capital
09 Institution
10 Saving or investment
11 Sum
/
SETS
PS (RSAM) Production Sectors /01*03/
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CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CC1)

’

PARAMETERS

SAM2 (RSAM, CSAM) SAM2 data

ut (CC, PS) Use Table of intermediate inputs or uses
vt (PS,CC) Make Table of production supply
1i(PS) Labour Input

ki (PS) Capital Input

fu (CC) Final Use of commodity by institution
sV Savings by institution

iv (CC) Investment use of commodity

LS Labour Endowment

KS Capital Endowment

TFD Total Final Demand

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method
VARIABLES

FD(CC) Final Demand of commodity by institution
Y Income of institution

TSAV Total SAVings of institution

TINV Total INVestment of institution

INV (CC) Investment by commodity

X (PS) Domestic produciton

QX (CC, PS) Intermediate Use

L(PS) Labour Input

K(PS) Capital Input

XQ (PS,CC) Output Product

P(CC) Price of domestic commodity

W Wage rate

R Rental rate

BT Balance of Trade

Q0X.L(CC,PS) = SAM2(CC,PS);
X.L(PS) = SAM2("11",PS);
XQ.L(PS,CC) = SAM2(PS,CC);
L.L(PS) = SAM2("07",PS);
K.L(PS) = SAM2("08",PS);
LS = SUM(PS,L.L(PS));

KS SUM(PS,K.L(PS));

48



FD.L(CC) = SAM2(CC,"09");

TFD = SAM2 ("11","09");

TSAV.L = SAM2("10","09");

TINV.L = TSAV.L;

INV.L(CC) = SAM2(CC,"10");

ut (CC, PS) OX.L(CC,PS)/X.L(PS);
vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);
11 (PS) L.L(PS)/X.L(PS);

ki (PS) K.L(PS)/X.L(PS);

fu(CC) = FD.L(CC)/TFD;

sv = TSAV.L/TFD;

iv(CC) = INV.L(CC)/TINV.L;

Y.L = LS+KS;

P.L(CC) = 1;
W.L =12;

R.L = 13;

BT.L = 1;
P.FX("04"™) = 1;

Equations
EFD (CC)
EY
ETSAV
ETINV
EINV (CC)
EX (PS)
EP (CC)
EwW
ER
EBT
EFD(CC) ..
FD(CC) =E= fu(CC)*Y/P(CC)
EY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
* or Y =E= W*LS+R*KS
SUM (CC, P(CC) *FD(CC) ) +TSAV =E= W*LS+R*KS
ETSAV..
TSAV =E= sv*Y
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= iv (CC)*TINV/P(CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
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EX (PS) ..
SUM (CC,vt (PS,CC)*P(CC)) =E= SUM(CC,ut(CC,PS)*P(CC))+1i(PS)*W+ki (PS)*R
* Constraints of commodities, to determine prices of commodities
EP (CC)
SUM (PS, vt (PS,CC) *X (PS)) =E= SUM(PS,ut (CC,PS)*X(PS))+FD(CC)+INV(CC)
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM (PS, 11 (PS) *X (PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS, ki (PS) *X(PS)) =E= KS
* Balance
EBT ..
BT =E= SUM(CC,P(CC)*SUM(PS,vt (PS,CC)*X(PS)))-SUM((PS,CC),P(CC)*ut (CC,
PS) *X (PS))-SUM(CC, P (CC)*FD(CC))-SUM(CC, P (CC)*INV(CC))
Model LT2
/
EFD.FD
EY.Y
ETSAV.TSAV
ETINV.TINV
EINV.INV
EX.X
EP.P
EW.W
ER.R
EBT.BT
/:
LT2 .WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE LT2 USING MCP;

TFD = SUM(CC,FD.L(CC)) ;

GDP1 = SUM (PS, SUM(CC, vt (PS,CC) *P.L(CC)) *X.L(PS))-SUM((CC,PS),P.L(CC)*UT (CC,
PS)*X.L(PS)) ;

GDP2 = W.L*LS+R.L*KS;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC))+SUM(CC,P.L(CC)*INV.L(CC))

FILE LT 2 /LT2.CSV/;

put LT 2;

LT 2.PC=5;LT 2.ND=6;LT 2.Nz=1.E-6;LT 2.NW=20;LT 2.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL;PUT FD.L(CC);PUT/;);
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PUT 'TFD';PUT TFD;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL; PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL;PUT P.L(CC);PUT/;);
PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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ch(CC)eHY
]EWQ:JR&T_
2. BUMHEPE (GC(CC))
WU B S AR TR T A, BRI R S IR R G A S, R DL

%, RIS EUMIH 2 S
3 cg(CC)°GY
anmy?wa—
3. BRIWA (HY)

JE RIS T 5 sl AR A WA ZF, 00
HY =W +LS+R+KS

S o B SO 2 T R B
> P(CC)*HC(CC)+HS =W * LS+ R+ KS

4. BUFIRA (GY)
BRI S5 F B, 3000
GY =Y IDTX (PS)

5. JERAEE (HS)

Ja R & 5 T RS S A w2 ]
HS =she HY

6. BUFEE (GS)

B A A T O S 5 i R M) 2 AR
GS =sg*GY

7. RMiEE (1S4V)

EEE ST A E S U E A
TSAV = HS +GS

8. WKW (TINV)

BB — A — MO 2R, T2 2 T A 8 SR gl 8 e ) A5 % oy S 8 e i 2 X
PRk Tt A BRI Ry B A A o BE TR M OBE , REREE 5 R R ] P A G
Z AT DL R TS, 3 I AR A A R — A — P A R A, R S A IR S 1
HIKT o AR R PR B SN AR, WO RN R, PHECR A

TINV =TSAV
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9. THIEANME MTEKE (INV(CC))
P BE UG SO Al ) 7 oK S T4 RS S A [ L 8] T 0 4 B S R LA R

an RS S
W (cc) = iv(CC)*TINV
P(CC)

10. FFE & (X(PS))

e eI AR I, DR A Bl A S AR S I A AP

(1-it(PS))>vt(PS,CC)* P(CC) = Zut(CC,PS)-P(CC)+li(PS)-W+ki(PS)-R)

1L BTG & P (P(CC))

XA — A — R A, D R ARSI A B AN A% P(CC) (P AR Ao — ol B 0
0 249 T 3y R R A A )

D vt(PS,CC)e X (PS)=ut(CC,PS)* X (PS)+HC(CC)+GC(CC)+INV(CC)

12, AREAFES A MHE (PXPS))
EWoE
PX (PS)=>vt(PS,CC)*P(CC)

13. S5 8h i G st i 2 AF ()
RS — A — I A P B MRS 57 3 S A W CRTRETE D SR HE A4 ).
D1i(PS)eX(PS)=LS

14, BAN s & (R)
B — A — B A, DR IR I BB A AR R (AT B N A A% ).
D ki(PS)s X (PS)=KS

15. A48t (IDTX(PS))
IDTX (PS)=it(PS)+ PX (PS)X (PS)

16. B 5 AT KE M FE0% (BT)

R BEAE —A>— e i 2 PR AN — BB AP, T DU A TR P s TR AN
TR R G I, — A B RSN RIS AT IR E, W BT 25T 0.
W2R BT AT 0, WIS RLEAT A IER , KA TR
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BT =%">'P(CC)e+vt(PS,CC)* X (PS)->>P(CC)out(CC,PS)* X (PS)-

CcC PS PS CC

>P(CC)+(HC(CC)+GC(CC))->P(CC)«INV(CC)

17, A7 O TR R R H R GDP {E AR %648 % ( GDPI . GDP2 Fl GDP3)
REREA R — A — 3 2 PP — B A F, W] DUBCZE R RN 5. 7 — ik
PIBPRES T, AT IETHRR GDP % se A%, 1 W B A7 AE R, R GAF]—
Foe H IR
GDP1="%"P(CC)svt(PS,CC)* X (PS)-Y > P(CC)eut(CC,PS)* X (PS)

CC PS PS CC

GDP2 =W eLS+R*KS+GY

GDP3 =Y P(CC)+(HC(CC)+GC(CC))+Y.P(CC)+INV(CC)
i, LT3 #RER) GAMS 12FF

* This is the Leontief Technology (LT) series
* LT3 model
* This is a further extension of the LT1 and LT2 models. It is based on the
* SAM3 table where 3 sectors or/and commodities, labor and capital,
* household and government, and savings and investment are considered.
* Assumptions:
* 1) Producers' productions follow Leontief technology and institution's
demands
* follow Leontief preference
2) Institutions total income and expenditure are identity
* 3) Commodity 1 is taken as numeraire
4) Total savings and investment are identity
* 5) Household gets income from labour and capital, government gets income

only from taxes

SOFFLISTING

OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

Option decimals = 5
SET

RSAM SECTORS /

01 Primary industry
02 Secondary industry
03 Tertiary industry
04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour
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08 Capital

09 Household

10 Government

11 Saving or investment

12 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)
ALIAS(PS,PS1)

ALIAS(CC,CC1l)

’

PARAMETERS

sam3 (RSAM, CSAM) sam3 data

ut (CC, P3) Use Table of intermediate inputs or uses
vt (PS,CC) Make Table of production supply
1i(PS) Labour Input

ki (PS) Capital Input

it (PS) Indirect Tax

ch (CC) Composition of Household consumption
cg (CC) Composition of Government consumption
sh Saving propensity of Household
sg Saving propensity of Government
iv (CC) Investment use of commodity

LS Labour Endowment

KS Capital Endowment

THC Total Household consumption

TGC Total Government consumption
THE Total Household Expenditure

TGE Total Government Expenditure
GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method
VARIABLES

HC (CC) Household Consumption

GC (CC) Government Consumption

HY Household Income

GY Government Income

HS Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

X (PS) Domestic produciton
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Leontief L ARIEEI R 5

QX (CC, PS) Intermediate Use

L(PS) Labour Input

K (PS) Capital Input

IDTX (PS) Indirect tax or production tax

XQ (PS,CC) Output Product

P (CC) Price of domestic commodity

X (PS) Price for activity of domestic produciton
W Wage rate

R Rental rate

BT Balance of Trade

0X.L(CC,PS) = SAM3(CC,PS);
X.L(PS) = SAM3("12",PS);
XQ.L(PS,CC) = SAM3(PS,CC);
L.L(PS) SAM3 ("07",PS) ;
K.L(PS) SAM3 ("08",PS);
IDTX.L(PS) = SAM3("10",PS);

LS = SUM(PS,L.L(PS));

KS = SUM(PS,K.L(PS));
HC.L(CC) = sam3(CC,"09");
GC.L(CC) = sam3(CC,"10");
HY.L = LS+KS;

GY.L = SUM(PS,IDTX.L(PS));
HS.L = sam3("11","09");
GS.L = sam3("11","10"™);

THE = sam3("12","09");

TGE = sam3("12","10");
TSAV.L = HS.L+GS.L;

TINV.L = TSAV.L;

INV.L(CC) = SAM3(CC,"11");

t (CC, PS) OX.L(CC,PS)/X.L(PS);
t (PS, CC) XQ.L(PS,CC)/X.L(PS);
1i(PS) = L.L(PS)/X.L(PS);
ki (PS) = K.L(PS)/X.L(PS);
lV(CC = INV.L(CC)/TINV.L;
t(P = IDTX.L(PS)/X.L(PS);
h(C = HC.L(CC)/THE;
g(C = GC.L(CC)/TGE;
sh = HS.L/THE;
sg = GS.L/TGE;

)
)
)
S)
C)
C)
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P.L(CC) = 1;
PX.L(PS) = 1;

W.L
R.L

=12;
= 13;

BT.L = 1;

P.FX("04") = 1;

Equations
EHC (CC)
EGC (CC)

EHY
EGY
EHS
EGS

ETSAV
ETINV
EINV (CC)
EX (PS)
EP (CC)

EPX
EW
ER

(PS)

EIDTX

EBT

EHC

’

EGC

’

(CC) ..

HC (CC) =E= ch(CC) *HY/P(CC)

(CC) ..

GC (CC) =E= cg(CC) *GY/P (CC)

EHY..

* Consumer budget constraint that National Product

P*FDD=W*L+R*K
* or HY =E= W*LS+R*KS

’

SUM (CC, P (CC) *HC (CC) ) +HS =E= W*LS+R*KS

EGY..

GY =E= SUM(PS,IDTX(PS))

’

EHS..

HS =E= sh*HY

EGS..
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GS =E= sg*GY
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ETSAV..
TSAV =E= HS+GS
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= iv (CC)*TINV/P(CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
(1-it (PS) ) *SUM(CC, vt (PS,CC) *P (CC)) =E= SUM(CC,ut (CC,PS)*P(CC))+1i(PS)*
W+ki (PS) *R
* Constraints of commodities, to determine prices of commodities
EP (CC)
SUM(PS, vt (PS,CC) *X (PS)) =E= SUM(PS,ut (CC,PS) *X (PS) ) +HC (CC) +GC (CC) +INV (CC)
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*P(CC))
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM (PS, 11 (PS) *X(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental rate
ER..
SUM(PS, ki (PS) *X (PS)) =E= KS
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS)*PX (PS) *X (PS)
* Balance
EBT..
BT =E= SUM(CC,P(CC)*SUM(PS,vt (PS,CC)*X(PS)))-SUM((PS,CC),P(CC)*ut (CC,
PS) *X (PS) ) -SUM(CC,P(CC) * (HC (CC) +GC (CC)) ) -SUM(CC,P(CC) *INV (CC))
Model LT3
/
EHC.HC
EGC.GC
EHY.HY
EGY.GY
EHS.HS
EGS.GS
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ETSAV.TSAV
ETINV.TINV
EINV.INV
EX.X

EP.P
EPX.PX
EW.W

ER.R
EIDTX.IDTX
EBT.BT

/:

LT3.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE LT3 USING MCP;

THC = SUM(CC,HC.L(CC));

TGC = SUM(CC,GC.L(CC));

GDP1 = SUM(PS, SUM(CC, vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC) *ut (CC,
*X.L(PS));

GDP2 = W.L*LS+R.L*KS+GY.L;

GDP3 = SUM(CC,P.L(CC)* (HC.L(CC)+GC.L(CC)))+SUM(CC,P.L(CC)*INV.L(CC));

PS

FILE LT_3 /LT3.CSV/;

put LT 3;

LT 3.PC=5;LT 3.ND=6;LT 3.N2=1.E-6;LT 3.NW=20;LT 3.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL;PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL;PUT P.L(CC);PUT/;);
PUT 'Wage';PUT W.1;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'IDTX(PS)'/;

LOOP (PS, PUT PS.TL; PUT IDTX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);
PUT 'Budget';PUT BT.1;PUT/;
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= REIEHER 57K

PS
cc

=\ RENSH

SAMA4(RSAM,CSAM)
ut(CC,PS)

vi(PS,CC)

li(PS)

ki(PS)

it(PS)

ch(CO)

cg(CC)

sqd(CC)

si(CC)

sh

sg

iv(CQO)

M., HERINETE
LS

KS

wpi(CC)

wpe(CC)

B EBEZ SN HEENEE

THC
TGC
THE
TGE
TOBS(CC)
GDPI
GDP2

P BT
4 i

R 2-4 MR I B

SRR, 7ML T A H ] = b A A L A
Mg e, P ER AR 7 B 7 Y R E
55 A R AR

TABA R

(] 40 R i A 7 B A
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GDP3 fi B LT3 GDP

7~ BERIWRETE

HC(CC) JoE T B

GC(CC) U TH %

HY Ja R

GY HUR A

HS Ja R E

GS HURF i B

TSAV S

TINV AR TR

INV(CC) 5815 B 0 7 o e oK o

INVF X ) 45 %

X(PS) A A B

OX(CC,PS) Hrla] Az = 4R A i

L(PS) Rk N Y

K(PS) TR A

IDTX(PS) (i) 2 o B A

XO(PS,CC) PR

0(CC) A A 7

OD(CC) A A 7 A N A [ T 3 1 R O
QC(CC) R B A [ T 3 09 5 B
PX(PS) A AR 7 0 Sl A A

PO(CC) AR B A 7 B B RE
POD(CC) A [ Az 7 R I A [ T 3 04 R o A0 AR
PC(CC) A E G A B AR A%
PEXP(CC) PLAS B T 27 1Y 1 1T B A 4%
PIMP(CC) DL [ 63 T 2w i 2F 11 5 9 A0 4%
EXR IS

w B H AR

R AR B

EXP(CC) W
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IMP(CC) HE O
BT - £ o B T

€. LT4 RENTEXRRIE
LT4 fALZEA LT BRI R 5 b i 4R RL, o BRI A T BRI S P K 2-4
Fin B PR S F-Ai 5C 2 S8 A P I BT LE 22 T A B A 0T 3 I — AN 11, A A [ PR
AN EE, B O S EXP S5 H S A% PEXP (R )i L E PR R ) 27,
] B S A 4 0 R0 [ BRAR B INVF WS4 o i DV E R R IMP S0
¥ PIMP (a7 i e W ok o ) 2B o A T 0 A0 A% 9 A8 B2 V% EXR, IR
OV 4 R Walras 300 F 2 P4, N 238575 22 5 D OoRAE N NS o o T3k 0 i i
FEAE I G = mh B4 OC R B AR [ Az 7 A [ 4 T A9 7 it OD 5 3 11t (9 6 J30R ot o
2~ ——;

|
i) | )= w

™,
EXP —_—
ERSOln

N
A LT
IMP ! J
; R T 772 =
[z ) =[] = [zsar] ~— [as | —[av ]
LT )

B 2-4 LT4EETEXRERR
I\ RBIGEFIE
1. mRHENE (HC(CC))
Ja BB S AR IR T S OA T BT 2 S e RO S B B LB A T, PR DAY

&, B E RIS,
_ch(CC)sHY

HC(CC) PE(CC)

2. BFHESE (GC(CC))
R S AR TR T B, BRI 2% 57 32 B RS2 G 1 2 L B4 B, P BR AR
¥, BIAS R I 2 S
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3. ERICA (HY)
JE RIS T 57 sl ARTE AR A ZF, R

HY =WeLS+R*KS

o e BRSO AR T R
D> PC(CC)*HC(CC)+HS =W +LS+R+KS

4. BUFIA (GY)
B AE T B
GY = Y IDTX (PS)

5. JERAEE (HS)

JE: R 8 4 TR R S S A ) 2 AR
HS = she HY

6. HUFHE (GS)

B 3 A T O B S 5 A R M) 2 AR
GS =sg*GY

7. EM#E (TS4V)
EVHE TR RS 5 BUN G Z M,
TSAV = HS + GS

8. LB (TINV)

XA JE— A — B A, T2 T A 8 IR 8 ) AR B A S T A X
DR B il O AR Bl e RO SR ME AN A o R TR B g OB, B EE SRR ) T A G
ZAT DL RS S, A A2 R A R — A — MR A R, W AR S B R
BT AR R BN AR, W OCRATH R, PECR AL

TINV =TSAV
9. HIEE AT T K (INV(CC) )
P BE I SO0 T Al 0 7 oK S T4 RS S A [ T A8 T A 4 B S R DR

an RS S
_ v(CC)-TINV

INV (CC) PC(CC)

10. XFESMETE (INVE)
X [ AMEEBER B A BRAEAS [ A 4 B R IR, R R AR
INVF =TINV = PC(CC)+INV (CC)
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1. FHRE &M (X(PS))
XA — AT S, P8 A 7 A Y IR S A K

(1-it(PS))e zytpscxj PQ(CC) (zyxcxfps)1%Xcrj+h(Ps)rV+k4ps) j

12, AFEAFHREHE (0(CC))
PR EER, mAR E A gl R R SR AR
0(CC)=>vit(PS,CC)e X (PS)

13, AREA = EAESENRE S E (QD(CC))
A — ALY bR, e A E A 7= R R — A [ E R4

OD(CC)=sqd (CC)*0(CC)

14. O & EE (EXP(CO))
JE— LY e hr, & T A E A 7= R 5 A B AR 7 A A [ A A 1) T i R A 22

0(CC)=0D(CC)+EXP(CC)

w.&@ﬁﬁﬁﬁ%%%ﬁ%ﬁ%(@ﬂxw
e AW R, R TR AR B R A RO A TR [ T TR
%W%ﬁD&ZE%Jg — KRR T

OD(CC) =(1-si(CC))*QC(CC)

16. # Mg (IMP(CC))

AT, ST AR & SAE 2 .
0C(CC)=0D(CC)+IMP(CC)

17. LAAE B8 M &R M 0 M ( PIMP(CC))

FI AN Bt ST 0 O A% SR e, O
PIMP(CC) = EXR *wpi(CC)

18. A & WU A A% (PC(CC))

RS MW, AT — O T A SR A% o AR BUE A R A [

FE TR B AAS N AE BRE D BT A A A T T 3 R A 8 P P A R
B UL IR it A R T S B T T 4 6 R A R A P
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0C(CC) = ut(CC,PS)+ X (PS)+HC(CC)+GC(CC)+INV (CC)

PS

e A R A S R BB I o T AT g it e, B
0(CC)+IMP(CC) =S ut(CC,PS)* X (PS)+ HC(CC)+GC(CC)+ INV (CC)+ EXP(CC)

QSRABE H T A% Py I SR o A0 A S B I ELA [ i A 4 e A AR R
VO3 RSRRT it A0 A% ph T TSR TR
PC(CC)*QC(CC)=POD(CC)*QOD(CC)+PIMP(CC)*IMP(CC)
19. ARG H M (PX(PS))
A% A 7 0 Bl O A5 T A A B DL R B Z A, U 7 A
FoRAG.
PX (PS)=>vt(PS,CC)*PQ(CC)

20. AR EA RSB (PO(CC))
ZA A& POD FI PEXP i o QSRR 2 0 A8 H A A 7 0 R O R A P A e
FE, DA [ A 7= B R B A0 A% T T A 2RO R E

PQ(CC)- Q(CC) = PQD(CC)-QD(CC)+ PEXP(CC)- EXP(CC)

PQ(CC)+Q(CC)=>vi(PS,CC)* PX(PS)* X (PS)
QSR ABCRE H AR i SR A A% A DR I ELAS [ AR AR R
DU A 2 7 S T it )90 45 T AR 2 7 A T B B T o O A, SO
PQ(CC)=POD(CC)
21, AR AR R SRR (POD(CC))
GG T PC A PIMP 3t QIR ABURE Hh H1 40 £ A 6 24 722 B T o B A A PR DRE
YU AS ] A 7 A L B O 8 i B A% I i S O R PR
PC(CC)*QC(CC)=POD(CC)+QD(CC)+ PIMP(CC)*IMP(CC)
o

POD(CC) = PQO(CC)
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U RABCRE A A% p T SR b 0 A% S A DR E S ELAS R A AR RS TR
DA [l A 7 A i R 8 0 A% 2 T 8 A%, 508

POD(CC) = PEXP(CC)

22, DUACH SRR M O &M% ( PEXP(CC) )
NG ECHE WA A% 2 B BOCEAME S, AR — RIS . A SRR E 1 E
A p A 2R 7R A R A Y AR e, T

PEXP(CC)=POD(CC)

W H

PEXP = PQ(CC)

RARCE H 1A A by T 5 R 0 A0 A% A0 A DR O LA [ R O oy i A A DR
LS VB i A2 W N EE N TR 18 /[ Vs W

PEXP(CC) =FXRe wpe(CC)

23. MRS ME (EXR)
BT — A — B, P — I PR A AR o DR AT E T ok, A
A EAE R T EG A o QRO R, 0 RL AR 3 DU O [ PRl S A B s n iR
JE W PR S A A, AN — S A AR AT
D PEXP(CC)+ EXP(CC) =Y PIMP(CC)s IMP(CC)+ INVF

24. S SUh AR ()
B B A, BE BRI 95 3 ks W Ol o ZEHE A A%
oA R E Do
D1li(PS)e X (PS)=LS

25. WA Yo a g &M (R)
e —A— M &k, veE ARSI AR MK R (AT RE A FEEM A4S, ok
LA 255 )
D ki(PS)s X (PS)=KS
26. [A]4%8L (IDTX (PS))

IDTX (PS)=it(PS)s PX (PS) X (PS)
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- RS 5 B OR B F RS (BT)
ﬁﬁ%K%—’P—ﬁﬁﬁ?ﬁf%#t&ﬁ%—’hﬁm/MfF AT LA A TR A S TR AN
N TR ARG W, —BAC B R AN R RS AT IE R, W BT % T 0,
WA BT AT 0, WUHBARLET AR, KA TR,
BT =">vi(PS,CC)s PX(PS)s X (PS)+) PIMP(CC)*IMP(CC)-

cc ps

ZZPC(CC)-ut(CC,PS)-X(PS)—ZPC(CC)-(HC(CC)+GC(CC))—

PS CC

ZPC CC)«INV (CC) ZPEXP cc) EXP(CC)

28. AR A Kl R R L) GDP E A& % ( GDPL . GDP2 Fl GDP3)
B EEANSE — A — B A S AN S — R S5, T LUCE R R AN, 7R — i
WHPRS T, =R 5 R GDP W% sE e AHEE, 65 ) Ul B AR A7 A8 () B, Rk 3] —

GDP1=7"%"PC(CC)svt(PS,CC)* X(PS)=> > PC(CC)sut(CC,PS)* X (PS)

cc prs pPS cC
GDP2=W LS +R+KS+GY
GDP3=ZPC(CC) (HC(CC)+GC(CC))+ ZPC (CC)sINV (CC)+

ZPEXP CC)+ EXP(CC) ZPIMP cc) IMP(CC)

L. LT4 #2855 GAMS 127

* This is the Leontief Technology (LT) series

* LT4 model

* This i1s a further extension from the LT3 model. It is based on the SAM4b

* table where 3 sectors or/and commodities, labor and capital, household

* and government, savings and investment, and export and import are considered.

* Assumptions:

* 1) Producers' productions follow Leontief technology and institution's
demands

* follow Leontief preference

* 2) Institutions total income and expenditure are identity

* 3) Commodity 1 is taken as numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

SOFFLISTING

OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0FF

Option decimals = 5

’
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SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry
03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Household

10 Government

11 Foreign

12 Saving or investment
13 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CC1)

’

PARAMETERS

samé4 (RSAM, CSAM) sam4 data

ut (CC, PS) Use Table of intermediate inputs or uses

vt (PS,CC) Make Table of production supply

11 (PS) Labour Input

ki (PS) Capital Input

it (PS) Indirect Tax

ch (CC) Composition of Household consumption

cg (CC) Composition of Government consumption

sgd (CC) Share of Domestically-used commodity in total domestic
commodity

si (CC) Share of Import in total domestic supply (QD+IMP)

sh Saving propensity of Household

sg Saving propensity of Government

iv (CC) Investment use of commodity

LS Labour Endowment

KS Capital Endowment

THC Total Household consumption

TGC Total Government consumption

THE Total Household Expenditure

TGE Total Government Expenditure

TOBS (CC) Total Obsorption

wpi (CC) World Price of Import at foreign currency

wpe (CC) World Price of Export at foreign currency

GDP1 GDP by production method
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B
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Leontief FAMHEZRS |
GDP2 GDP by income method
GDP3 GDP by expenditure method
VARIABLES
HC (CC) Household Consumption
GC (CC) Government Consumption
HY Household Income
GY Government Income
HS Household Savings
GS Government Savings
TSAV Total SAVings
TINV Total INVestment
INV (CC) Investment by commodity
INVF Investment to abroad
X (PS) Activity of domestic produciton
QX (CC, PS) Intermediate Use
L(PS) Labour Input
K(PS) Capital Input
IDTX (PS) Indirect tax or production tax
XQ (PS,CC) Output Product
Q(CeC) Quantity of domestically-produced commodity
QD (CC) Quantity of domestical commodity sold in domestic market
QC (CcC) Quantity of Composite commodity supplied to domestic
market
PX (PS) Price for activity of domestic produciton
PQ (CC) Price of domestically-produced commodity
PQD (CC) Price for domestically-produced commodity sold in
domestic market
PC (CC) Relative Price of Composite commodity sold in domestic
market
PEXP (CC) Price of EXPort at local currency
PIMP (CC) Price of IMPort at local currency
EXR EXchange Rate
W Wage rate
R Rental rate
EXP (CC) EXPort
IMP (CC) IMPort
BT Balance of Trade

OX.L(CC,PS) = SAM4 (CC,PS);

X.L(PS) = SAM4("13",PS);
XQ.L(PS,CC) = SAM4 (PS,CC);
L.L(PS) = SAM4("07",PS);
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K.L(PS) = SAM4("08",PS);
IDTX.L(PS) = SAM4("10",PS);

LS = SUM(PS,L.L(PS));

KS = SUM(PS,K.L(PS));
HC.L(CC) = SAM4(CC,"09");
GC.L(CC) = SsAM4(CC,"10™);
HY.L = LS+KS;

GY.L = SUM(PS,IDTX.L(PS));
HS.L = SAM4 ("12","09");
GS.L = SAM4 ("12","10");

THE = SAM4 ("13","09™);

TGE = SAM4 ("13","10™);

TSAV.L = HS.L+GS.L;

TINV.L = TSAV.L;

INV.L(CC) = SAM4 (CC,"12M™);

INVF.L = SAM4 ("11","12"™);

EXP.L(CC) samé4 (CC,"11");

IMP.L(CC) = sam4("11",CC);

0.L(CC) = SUM(PS,XQ.L(PS,CC));

QD.L (CC) SUM (PS,XQ.L(PS,CC))-EXP.L(CC) ;
TOBS (CC) = sam4 ("13",CC);

QC.L(CC) TOBS (CC) -EXP.L (CC) ;

ut (CC,PS) = QX.L(CC,PS)/X.L(PS);

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

1i (PS) L.L(PS)/X.L(PS);

ki (PS) = K.L(PS)/X.L(PS);

it (PS) = IDTX.L(PS)/X.L(PS);
iv(
ch (
cg (

CC) = INV.L(CC)/TINV.L;
CC) = HC.L(CC)/THE;
CC) = GC.L(CC)/TGE;
sh = HS.L/THE;
sg = GS.L/TGE;
sqd (CC) = (SUM(PS,XQ.L(PS,CC))-EXP.L(CC))/SUM(PS,XQ.L(PS,CC));
si(CC) = IMP.L(CC)/ (SUM(PS,XQ.L(PS,CC))-EXP.L(CC)+IMP.L(CC));

wpi(CC) = 1;

wpe (CC) = 1;
PX.L(PS) = 10;
PC.L(CC) = 11;
PQ.L(CC) = 12;
POD.L(CC) = 13;
PEXP.L (CC) 14;
PIMP.L(CC) = 15;
EXR.L = 2;

W.L = 12;

R.L = 13;

BT.L = 1;
PC.EX("04") = 1;
Equations

EHC (CC)
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EGC (CC)
EHY
EGY
EINV (CC)
EINVFEF
EHS
EGS
ETSAV
ETINV
EX (PS)
EQ(CC)
EQD (CC)
EEXP (CC)
EIMP (CC)
EQC (CC)
EPIMP (CC)
EPC (CC)
EPX (PS)
EPQ (CC)
EPQD (CC)
EPEXP (CC)
EEXR
EW
ER
EIDTX
EBT
EHC (CC) ..
HC (CC) =E= ch(CC) *HY/PC(CC)
EGC(CC) ..
GC (CC) =E= cg(CC)*GY/PC(CC)
EHY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
SUM(CC, PC(CC) *HC (CC) ) +HS =E= W*LS+R*KS
EGY..
GY =E= SUM(PS, IDTX (PS))
EHS..
HS =E= sh*HY

EGS..
GS =E= sg*GY

ETSAV..
TSAV =E= HS+GS
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ETINV..
TINV =E= TSAV
EINV(CC) ..
INV (CC) =E= iv(CC)*TINV/PC (CC)
EINVE..
INVF =E= TINV-SUM(CC,PC(CC)*INV(CC))
* Zeroprofit condition,or production GDP = income GDP, to determine production
level X
EX (PS) ..
(1-it (PS) ) *SUM(CC, vt (PS,CC) *PQ (CC)) =E= SUM (CC,ut (CC,PS) *PC(CC))+1i
(PS) *W+ki (PS) *R
EQ(CC) ..
Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD(CC) ..
QOD(CC) =E= sqgd(CC) *Q(CC)
EEXP (CC) ..
Q(CC) =E= QD (CC)+EXP (CC)
EQC(CC) ..
QD(CC) =E= (l-si(CC))*QC(CC)
EIMP (CC) ..
QC (CC) =E= QD (CC)+IMP (CC)
* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC) ..
PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..
QC(CC) =E= (SUM(PS,ut (CC,PS)*X(PS))+HC(CC)+GC(CC)+INV(CC))
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPQ(CC) ..
PQ(CC) *Q(CC) =E= PQD(CC)*QD (CC)+PEXP (CC) *EXP (CC)
EPQD (CC) ..
PC (CC) *QC (CC) =E= PQD(CC)*QD(CC)+PIMP (CC) *IMP (CC)
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
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* Trade closure
EEXR..
SUM (CC, PEXP (CC) *EXP (CC) ) =E= SUM(CC,PIMP (CC)*IMP (CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW..
SUM (PS, 11 (PS) *X (PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM(PS, ki (PS) *X (PS)) =E= KS
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS)*PX (PS) *X (PS)
* Balance
EBT..

BT =E= SUM(CC, SUM(PS,vt (PS,CC) *PX (PS) *X (PS) ) ) +SUM(CC, PIMP (CC) *IMP (CC) )
-SUM ( (PS,CC),PC(CC) *ut (CC, PS) *X (PS) ) -SUM (CC, PC (CC) * (HC (CC) +GC (CC)))
-SUM(CC, PC(CC) *INV (CC) ) -SUM(CC, PEXP (CC) *EXP (CC))

Model LT4
/

EHC.HC
EGC.GC
EHY.HY
EGY.GY
EINV.INV
EINVE.INVF
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EX.X

EQ.Q
EQD.QD
EEXP.EXP
EIMP.IMP
EQC.QC
EPIMP.PIMP
EPC.PC
EPX.PX
EPQ.PQ
EPQOD.PQD
EPEXP.PEXP
EEXR.EXR
EW.W

ER.R
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EIDTX.IDTX

EBT.BT

/:
LT4.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE LT4 USING MCP;

THC = SUM(CC,HC.L(CC));
TGC = SUM(CC,GC.L(CC)) ;
GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*PC.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)*ut
(CC,PS)*X.L(PS));
GDP2 = W.L*LS+R.L*KS+GY.L;
GDP3 = SUM(CC,PC.L(CC)* (HC.L(CC)+GC.L(CC)))+SUM(CC,PC.L(CC)*INV.L(CC))
+SUM (CC, PEXP.L (CC) *EXP.L(CC))-SUM(CC, PIMP.L (CC) *IMP.L(CC)) ;

FILE LT 4 /LT4.CSV/;

put LT 4;

LT 4.PC=5;LT 4.ND=6;LT 4.N2=1.E-6;LT 4.NW=20;LT 4.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT "INV (CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'HS';PUT HS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Q(CC)"'/;

LOOP (CC, PUT CC.TL; PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL; PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL;PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)'/;

LOOP (CC, PUT CC.TL; PUT QC.L(CC);PUT/;);
PUT 'PIMP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PIMP.L(CC);PUT/;);
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PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL; PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)'/;

LOOP (CC, PUT CC.TL; PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)"'/;

LOOP (CC, PUT CC.TL; PUT PQD.L(CC);PUT/;);
PUT 'PEXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'IDTX(PS)'/;

LOOP (PS, PUT PS.TL;PUT IDTX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);

PUT 'Budget';PUT BT.1;PUT/;
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Cobb—Douglas $Z A
R

Cobb-Douglas 4 K% ( Cobb-Douglas Technology models, j#% CDT #i7# ) &5
A UYL BY, 43 )& CDT1, CDT2., CDT3 il CDT4 &7

AFERA 1> Cobb-Douglas 24, H iy — VI 251 g ¥ i Cobb-Douglas pR%L
BT, Fe 5, 472 & IR Cobb-Douglas £ RyEF74: 7=, 2% & #% #8 Cobb-Douglas
TREFEATIH 2%, B9 15 8 B8 Cobb-Douglas JE WA SE 7 &, [E PR 52 %) % B8 Cobb-Douglas
A OB T, A,

B—Y cDT1 B

CDTI1 #&#! ( Bl Cobb-Douglas Technology 1 fJ4iE ) ##iif T Cobb-Douglas £ %% [
— MRS . ZAETHET R 3-1 MEMMBERES . % 3-1 5% 2-1 Fasgaem
G, =AM, A B AR, AR R, LA
=AU A S T Bee 7 (8 ORFe A B BL 4 57 58 B 1, ok BRI iR
#*3-1 CDT1REUKIEN SAM ¥R

- Bl | B | A | e 2 P 3 EES BRI &t
A
=l 488930000 0 0 488930 000
gl 0| 5775808 480 0 5775 808 480
=l 0 0| 1923851139 1923851139
P 68771565 249 167666| 25500448 145490320( 488930000
e 2 102596 499| 3647832322 482134745 1543244 915| 5775 808 480




2]

b
", Rt A I eyl A Il A B T | PR 2 P 3 BHE HUFHI] Bt
PR3 30970 198| 533855691| 387322375 971702875| 1923851139
BE 286591 738| 1344 952 802| 1028 893 572 2660438 111
GIROE| 2660438 111 2660438 111
it 488930000| 5775808 480| 1923851 139| 488930 000| 5775808 480| 1923851 139| 2660438 111| 2660438 111| 21 698 055 461

—. CDT1 #R=BUKTFEAI BRI

Lo P30T s A 7= 3 B A 7= 4 B8 Cobb-Douglas AR #1475

2. HUKIERT] B oK # B Cobb-Douglas i 4f 5L 31 ;

3. BURRTT 09 A G5 [A] T S

4. AT —TF i BB WS TR AR A SN A 1 E TR R

= REREESLE

PS AT

cc =R

=, REHESH
SAMI(RSAM,CSAM) F 3-1 S A% R B

alpha(CC) DA BRI B 475 SR 7 i IO 400 B L
beta(CC,PS) Az R T A ) SR R A (R L
gamma(PS) AR T E R T AR b
vi(PS,CC) a2, Fom & 7= I A 7= 1 7= i 0 8 L Bl
AC Cobb-Douglas &4 FH o5 £ 1 4 T 5 %X
AP(PS) Cobb-Douglas A 7 B £L 19 47 T 7 4L
M, RERIMNETE

FE WHRA R

. REZIIEHIEE

TFD ERAT R E

GDPI i B A =R GDP

GDP2 R AL TR 9 GDP

GDP3 fi R I T3 GDP
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N RERNAETE

Y IR SRR REE AN
FD(CC) B R TT I e 4 75 oK i
X(PS) A5 [ A 70 Bl Y 7
QX(CC,PS) CHEINSTEC s

V(PS) BEKLAR

XO(PS,CC) P e

P(CC) A E T LR A
PF BERME

BT - A B 35

£, HEEITA
T 9 E B0 U, LA Cobb-Douglas 5 pR &AL X5 By i I 9% /5 SRAH G, 00
U = AC[[FD(cc)"
fBeE —CERME FARTELS E T e A Y FIRT SN AS P RO TS O T G A
7] R i £ 98 2K ok S U R A, Heme KA TR RN T
Max U = AC[ [FD(cC)"

Subject to ¥ = > 'P(CC)+ FD(CC)
cc

NP H AT, TEA:
L= ACT]FD(cc)"™ +/1(Y—ZP(CC)-FD(CC)j

ai*_LD = ;])(fgg) Aclc‘C[FD(cc)““C) ~2+P(CC)= ;D((CCCC)) «U-2+P(CC)=0
U
A=a(CC): P(CC)+FD(CC)
a(ccl) a(CC2) 1-a(CCl)

P(CC1)sFD(CC1) P(CC2)*FD(CC2) B Y —P(CCl1)* FD(CC1)
Y —P(CC1)* FD(CC1) 1-a
P(CCl)«FD(CCl) — a(CCl)
Y 1
P(CCl)«FD(CCl)  a(CCl)
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P(CCl)«FD(CCI) ~ a(CCl)
P(CCl)s FD(CCY)
Y
P(CC)+FD(CC)
Y
T RAEDE/R (Marshallian ) F52R %, XK.
a(CC)eY
P(CC)

a(CCl)=

a(CC)=

FD(CC)=

L Py BN, #Hy=U.p RA LXRIT 5% 5 (Hicksian ) 7K BREL,
X
oy HCCL 0
B, IR AT DU CE 2 TR0 5 ] T 9 i — A A s gl AR AR R S
RARA SRR U7 WA R, I e A, R S B B PR, AT
DA AE BRI AR o 4528, DL RO S R A ) 8 nT DU Ak hy 3 9% 0 d5e KAk )it B

Max
7w =P, U= P(CC)+FD(CC)
cc
Subject to
U=AC[[FD(cC)"
cc
K

Y=P, U
AR AN AR R A A
=B, AC-[[FD(cC)"“ 3 P(cC)+ FD(CC)

SRR i ) FE AR MR T B 38 5 TR i e A R B /R i 8, 300

d(l;‘ﬂD =F - ]fD(f(?(g) . AC-IC_CIFD(CC)a(CC) _P(CC) =P, .%,U_P(Cc)
a(CC)
~Fp(ce) ~PEC)=0

F 2ok B BUR ( Marshallian ) 752K -

FD(CC)=a(CC)o—"

“p(cC)
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A A
. (CC)=P(CC).;D(CC)
R W], RO ek B 18 HORE R LAY B ARy 2 T S S R S S
f) H T

I\. £FEITA
RF A 7= 18 E R Cobb-Douglas 2= 35 A . 45 PS P31 T8 7= X(PS), BRI
REFTHKFHRREA x MLEFFEZRFEA v 1 Cobb-Douglas BEIE MBS, X

X (PS)= 4P (PS)[Jx(cC,Ps)" ") TIo(s.psy 77.8S)

TERCAE P ORI RT , BRASAE 7 3 32 10 0o % 45 b o ] 5 AR B KPR
SR i AL . 3 PS A3 B A e A R TR A R
Max
Mo =P(PS)e X ZP (CC)ex(CC,PS)=> w(f)sv(f.PS)

/

Subject to
X (PS)=AP( PS)Hx (cc,ps) e H (f,psy" "

P A EAFICA B bR e P A

75 = P(PS)+ AP(PS) Hx (cc,ps)y ™ H (f,pSy""
A

Y P(CC)ex(CC,PS) Zw
cc

SR 0 1] B0 B I W R R IR - 3

on _ R ﬁ(CC»PS) p(cc.ps) 7(f.PS)

a_P( ) —X(CC’PS) * AP(PS) Hx (cc,ps) H f£.PS)y" " —P(CC)
~ B(ce,ps) ~
- ( ) x(CC,PS) X( S) (CC)_

Z—E:P(PS)-}/Ef PS; - AP(PS) Hx (cC,ps)" " (. PSYV"™ - P(CC)
v v

=P(PS)e Ef PS; X (PS)-P(CC)=0
KO GE R R X T A A B R BA MR, X
%(CC,PS) = ﬂ(cc,ps)-%
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v(f,PS):;/(f,PS)-

mE K RS B Cobb-Douglas A 7= B FE EUCRIE L, Xl
P(CC)ex(CC,PS)
P(PS)e X (PS)

B(CC,PS)=

w(f)-v(f,PS)
7(f.PS)= P(PS) X (PS)

LSRR A T AL = B E G A E R T
A S 0 R o 0 2 R T SRARA A 72 R, T A A 3 R SR A A%, O

X (PS)=AP(PS) Hx (cC,ps)" ") o Tv(f,PS)""

:AP(PS)H(,B(CC,PS)-

cc

_P(Ps)sx(ps)Y""
[t PO

X(PS) _ P(PS)°X(PS)- AP(PS)H(ﬂ(CC’PS)J/}(CC’PS) .H[}/(f’ PS)]y(f,Ps)

cc

o p(ee) Y ) Y
PPS)= 15 (s) Q(ﬂwamﬂ U[y(fmj

L. COT1 RENTEXRRIE
CDT1 #AE LT1 #iAIAS & ¢ R B — 1 AR & Leontief #{ AR LT il T
Cobb-Douglas i K CDT, X BEAEF®, WK 3-1,

FE_|
CDN w |« ox | [7 |
CDTLJ

& 3-1 CDT1 &8I RRiE
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+. HEER R

X B, OX(PS)=x(PS), PF=w(f), V=v(f,PS), alpha(CC)=a(CC), 14 M
BRI T B RS S84, AR KRB P2 RS
1. PRI R AT K (FD(CC))

HURS T 1] 2 MR G EE ) 0 e B S, FEBR LA G, RIS R & RS

FD(CC)= “;fg)c')y

2. BRI TR REA (Y)
PUAEB IR B A 55 T2 Z = R A R M A%,

Y=PFeFE

o 3l 1 R WSO T R E

D> P(CC)*FD(CC)=PF*FE

cc

3. FHMIEEM (X(PS))

B B A 2R A, D BRI A0 A 73 3K

21(PS,CC)P(CC)= (Ap(lps)ch_c[(ﬂ é’c(g’CP)S)Jﬂ(CC’PS) H{VP—FJ(PS)

(Ps
4. B U S & (P(CO))

cc

AR — A — A A, R IR B R A CH PR — A TR
RS ), 2N

D vit(PS,CC)* P(CC)* X(PS) =) B(CC,PS)*P(CC)s X (PS)+a(CC)eY
W

D vi(PS,CC)e X (PS)=

PS

> B(CC,PS)s X (PS)+FD(CC)
5. BEVPMEEE &M (PF)

BRI, POE B DR R M A% PE (CRTRAE R R A% ).
3 y(PS)*Y. vt(PS,CC)* P(CC) X (PS) .
7S Pr

6. B 5 BFORE PR (BT)
R BEAE — A — B My 2 A R — R

2%

TG, Al DURCAE R Y Py sl B AR5
N TR R G R E W, —BAC B R AN R RS AT IR, W BT 25 T 0.

R BT AT 0, WEEMIBRLE T A RS, KA TR,
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BT =

Py fiiy
i)

> > P(CC)evt(PS,CC)e )=D.> P(CC)+B(CC,PS)s X (PS)-> P(CC)*FD(CC)

CcC PS PS CC cc

7. Ak AR Rl AL R GDP (A &8 56 ( GDPI. GDP2 1l GDP3)
X EEASE — A — B 7 S AR — AR &, ] DUCEEAR R AN, 7 —

RET, =FOEITFH GDP X5 M4, A W BT B A7 A ) B, Ak 31—
GDP1=Y"%"P(CC)e*vt(PS,CC)s )=D.D>P(CC)+B(CC,PS)+ X (PS)

GDP2 = PF «FE

GDP3 =Y P(CC)+FD(CC)

+—. CDT1 &R &K GAMS 2+

P S R N

This is the case with a Cobb-Douglas economy

but basically is identical to a Leontief economy

Cobb-Douglas Technology (CDT) series

CDT1 model

This is the simplest case based on the SAM1 table where 3 sectors

or/and commodities, 1 factor and 1 institution are considered.

Assumption:

1) Producers' production follows Cobb-Douglas technology and institution's
demand follow Cobb-Douglas preference

2) Institutions total income and expenditure are identity

3) Commodity 1 is numeraire

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0FF

Option decimals = 5

’

SET
RSAM SECTORS /
01 Primary industry

02 Secondary industry

03 Tertiary industry
04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Factor

08 Institution

09 Sum

/

’

SETS
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PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/

ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CC1)

’

PARAMETERS

SAM1 (RSAM, CSAM) SAM1 data

alpha (CC) Value share of final use of commodity by institution
beta (CC, PS) Value share of intermediate inputs or uses

gamma (PS) Value share of factor input

vt (PS,CC) Make Table of production supply

AC Scaling parameter of Cobb-Douglas utility function
AP (PS) Scaling parameter of Cobb-Douglas produciton function
FE Factor Endowment

TFD Total Final Use

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method

VARIABLES

FD(CC) Final Demand of commodity by institution

X (PS) Domestic produciton

QX (CC, PS) Intermediate Use

V(PS) Factor Input

XQ (PS,CC) Output Product

P (CC) Price of domestic commodity

PF Price of Factor

BT Balance of Trade

Y Income of institution

QX.L(CC,PS) = SAMI1 (CC,PS);

X.L(PS) = SAM1 ("09",PS);
XQ.L(PS,CC) = SAMI1 (PS,CC);

V.L(PS) = SAM1("07",PS);

FD.L(CC) = SAMI1 (CC,"08");

TFD = SUM(CC,FD.L(CC));

FE = SUM(PS,V.L(PS));

Y.L = FE;

alpha (CC) = FD.L(CC)/TFD;

beta (CC,PS) = QX.L(CC,PS)/X.L(PS);
gamma (PS) = V.L(PS)/X.L(PS);

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);
AC = TFD/PROD(CC,FD.L(CC)**alpha (CC));
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P.L(CC) = 21;
PF.L = 2;
BT.L

Il
=
~.

Equations
EFD (CC)
EY
EX (PS)
EP (CC)
EPF
EW
ER
EBT
EFD(CC) ..
FD(CC) =E= alpha (CC)*Y/P(CC)
EY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
SUM (CC, P (CC)*FD(CC)) =E= PF*FE
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
SUM (CC, vt (PS,CC)*P(CC)) =E= (1/AP(PS))*PROD(CC, (P(CC) /beta(CC,PS)) **beta
(CC,PS)) *((PF/gamma (PS) ) **gamma (PS) )
* Constraints of commodities, to determine prices of commodities
EP(CC) ..
SUM (PS, vt (PS,CC) *X (PS) *P (CC)) =E= SUM (PS, beta (CC, PS) *X (PS) *P (CC) ) +
alpha (CC) *Y
* Constraint of factor, or factor market clearance, to determine price of
factor
EPF..
SUM (PS, gamma (PS) *SUM (CC, vt (PS,CC) *X (PS) *P (CC) ) /PF) =E= FE
* Balance
EBT..
BT =E= SUM(CC,SUM(PS,vt (PS,CC)*P(CC)*X(PS)))-SUM((PS,CC),beta(CC,PS)*
P(CC)*X (PS))-SUM(CC, P (CC)*FD(CC))
Model CDT1
/
EFD.FD
EY.Y
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EX.X

EP.P

EPF.PF

EBT.BT

/:
CDT1.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CDT1 USING MCP;

TFD = SUM(CC,FD.L(CC));

GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC)*beta
(CC,PS) *X.L(PS));

GDP2 = PF.L*FE;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC));

e (g M
FILE CDT 1 /CDT1.CSV/;
put CDT 1;

CDT_1.PC=5;CDT 1.ND=6;CDT 1.NZ=1.E-6;CDT_1.NW=20;CDT_ 1.PW=450
PUT 'GDP1l';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL; PUT FD.L(CC);PUT/;);
PUT 'TFD';PUT TFD;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL; PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL; PUT P.L(CC);PUT/;);
PUT 'Price of Factor';PUT PF.1;PUT/;
PUT 'Budget';PUT BT.1;PUT/;
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CDT2 A& CDT1 BRIt — LY, 3k 3-2 Fin, 5 CDT1 EALKR A2,
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= 3-2 CDT2 #AKIEH SAM HIER

Hih
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KA

-
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7l
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AP(PS)
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B HEZIMEEEE
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Y
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XO(PS,CC) P
P(CC) AR T 3 LR A A
w T Ak I A
R BEA [l 4 %
BT 188 A6 55 33

. HEEITAH

P HRAAT A T IR A S CDTL B i e S B AR, me&nl i
Y
P(CC)

FD(CC)=a,(CC)s

il
P(CC)+FD(CC)

a.(cc) =1

I\ BEEITH
BHEEHEWES W, LI Cobb-Douglas % b A A 2 5 £ 9% 1Y 1 & 75 oK A1 S BE
XA
w = Al [INV (cC)™

BE — MR R IR H A4 € B TINV IS S A% Py 44 F il i e A R 7
sy PR 8 9 5 SR KT R S I 45 e KAk, Hm K AR IR A F
Max

o,(CC)

W= Al [INV(CC)
cc

Subject to
TINV =) P(CC)«INV (CC)

e CLES: RIND e P T il o i & A Ry s e S U I S U = R AV
BRTE R “Wegi iy ah w7 BRI, R I AR A, AR Py o BTN A
Prufcss, TR g St i o SR, DL ISR die R TR AT L e Al S # 5ER) i B K
fEmE, k.

Max
W =P, «W->P(CC)*INV(CC)
cc
Subject to
TINV
INV(CC)=ea,(CC
(€0)=a(CO) 5
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Ap e 1K AG
P(CC)INV (CC)
TINV

&; (CC) =

R, Woas R B 15 HICR AT DA B A Ay 2 B R R i 1 B TR SRR B T

Tue E=ETA

A FAALAT I T R K &5 CDT1 AL b 3 i PR RN 45 B 52 2 AH T

+. CDT2 RBMNTEXRRE

5 LT2 BRI O R iR BIAH A, o — ARl 2 4b R AN LT R 17 CDT
AR, XHEARNHZER, WHE 3-2,

m N
CDT

IN | FD | | ox | |LSKS|

: tﬂ“—
E 3-2 CDT2 HBTEXRRIE
+—. ERERGE
x W, alphac(CC)=ac(CC) , alphai(CC)=a,(CC) , beta(CC,PS)=B(CC,PS) ,
gammal(PS)=y(PS)} gammak(PS)=y(PS), %=1 A 1 IR AN 7 h 0 E S
B, A0 BRI R A R RS A
1. AL T4 TR (FD(CC))

PUR BRI T4 BRI Lo 4 23 BE B S, BRI A, RIS AR ey =
a,(CC)eY
P(CC)

FD(CC) =

2. HUAERTTHY B HCA (1)
AL T A A S 1o 2 SRS SR A R
Y P(CC)s FD(CC)+TSAV =W *LS+R+KS

3. BMEE (TS4V)
RS R BRI R S R & e B, X BRI R S A R T RO

TSAV =sveY
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4. RAEWE (TINV)

XA SE— A — M 5, T2 2 A 8 SR gl 8 e ) A5 9 oy A 5 e 1 2 X
PRI Ry T e A A A R R R R A A% o A SR BT 5 A R T 1 P A G 2R el R R T S
DU S A 78— — e P A0, s SRS I ) RO o SRR AR B o B
e, Mk SC R K, FHECR A3 L.

TINV = TSAV
5. BBESIM R IR (INV(CC))

BTG B0 R i (9 75 R S 4 BB BT A T8 7 HE 105 B AR i (0 A% 30
a,(CC)sTINV

INV(CC) = P(c0)

6. FHEFME (X(PS))

RS IR, DR B HPIRAS I 10 A 73 3K

prscerrico-{ s lreas) () ()

7. B A T & (P(CC) )
XA R — A — R S, oeE ARSI B R SR (oA AT — A% T A R

HEAEMHE ).
Svt(PS,CC)e P(CC)s X (PS) = B(CC,PS)* P(CC)+ X (PS)+a, (CC)+Y +a,(CC)*TINV
W H

D> vt(PS,CC)s X (PS)=> B(CC,PS)* X(PS)+FD(CC)+INV(CC)

8. J3sh Sy g U W A A (W)

I — N — e i 4 F, DB BRI 57 3l 1A ks (AT B VE R BEHE RS ).
chvt(PS, CC)+P(CC)* X (PS)

D 7/(PS) - LS

w
9. WAMG P &M (R)

PR — IR AT, PE ARSI B SRR R ORI NS ).

;n (PS) chvt(PS,CC)I;P(CC)-X(PS) _&s

10. BV 5 SRR ] B 5 (BT)
R BEAE —A>— e My 2 PR AN — BB A, T DU A TR P s TR AN
TR R G I, — A B RSN RIS AT IR, W BT 25T 0.
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WA BT AT 0, WBWIBRET AER, KA TR,
BT =% "P(CC)evt(PS,CC)e )=>.> P(CC)*B(CC,PS)s X (PS)-

ZP(CC)-FD(CC)—ZP(CC)-INV(CC)

L. R OATE Bl T3 GDP 9 A 554 % ( GDPI, GDP2 1 GDP3)
K BE AN — A — M A P A S — BB A, AT DU B AT 5 A —
PIEPRESTT , A5 TH AR GDP % 5E A, 15 WU WAL B A7 7 R A, R GA B —
SN TR INAS
GDP1=Y"%"P(CC)+vt(PS,CC)s )=D.D P(CC)+B(CC,PS)s X (PS)

cC PS PS CC

GDP2=W LS+ R*KS

GDP3 = ZP (cC)s FD(CC)+ ZP (cC)e NV (CC)

+—=. CDT2 #A!f§ GAMS 2

* This is the case with a Cobb-Douglas economy

* but basically is identical to a Leontief economy

* Cobb-Douglas Technology (CDT) series

* CDT2 model

* This is an extension of the simplest case. It is based on the SAM2 table
* where 3 sectors or/and commodities, 2 factors, 1 institution, and savings
* and investment are considered.

* New: labour and capital, savings and investment

* Assumption:

* 1) Producers' production follows Cobb-Douglas technology and institution's
* demand follows Cobb-Douglas preference

* 2) Institutions total income and expenditure are identity

* 3) Commodity 1 is numeraire

* 4) Total savings and investment are identity

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

Option decimals = 5
SET

RSAM SECTORS /

01 Primary industry
02 Secondary industry
03 Tertiary industry
04 Commodity 1

05 Commodity 2

06 Commodity 3
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07 Labour
08 Capital
09 Institution

10 Saving or investment

11 Sum
/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/

’

ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)
ALIAS (CC,CC1)
PARAMETERS
SAM2 (RSAM, CSAM)
alphac (CC)
sV

alphai (CC)
beta (CC, PS)
gammal (PS)
gammak (PS)
vt (PS,CC)
AC

AT

AP (PS)

LS

KS

TEFD

GDP1

GDP2

GDP3
VARIABLES
FD(CC)

Y

TSAV

TINV

INV (CC)

X (PS)

QX (CC, PS)
L(PS)

K(PS)

XQ (PS,CC)

P (CC)

W

R

BT

*The Data Files

98

SAM2 data

Composition of consumption by institution

Saving propensity of institution

Investment use of commodity

Use Table of intermediate inputs or uses

Labour Input

Capital Input

Make Table of production supply

Scaling parameter of Cobb-Douglas utility function
Scaling parameter of Cobb-Douglas investment function
Scaling parameter of Cobb-Douglas produciton function
Labour Endowment

Capital Endowment

Total Final Use

GDP by production method

GDP by income method

GDP by expenditure method

Final Demand of commodity by institution
Income of institution

Total SAVings of institution
Total INVestment of institution
Investment by commodity
Domestic produciton
Intermediate Use

Labour Input

Capital Input

Output Product

Price of domestic commodity
Wage rate

Rental rate

Balance of Trade



QX.L(CC,PS) = SAM2(CC,PS);
X.L(PS) = SAM2 ("11",PS);
XQ.L(PS,CC) = SAM2 (PS,CC);
L.L(PS) SAM2 ("07",PS);

K.L(PS) = SAM2("08",PS);

LS = SUM(PS,L.L(PS));

KS SUM (PS,K.L(PS));

FD.L(CC) = SAM2(CC,"09");

TFD = SAM2 ("11","09");

TSAV.L = SAM2 ("10","09");

TINV.L = TSAV.L;

INV.L(CC) = SAM2(CC,"10"™);
alphac(CC) = FD.L(CC)/TFD;
alphai (CC) = INV.L(CC)/TINV.L;
beta (CC,PS) = QOX.L(CC,PS)/X.L(PS);
gammal (PS) = L.L(PS)/X.L(PS);
gammak (PS) = K.L(PS)/X.L(PS);

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

sv = TSAV.L/TFD;
AC = TFD/PROD(CC,FD.L(CC)**alphac(CC)) ;
AI = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

AP (PS) = X.L(PS)/(PROD(CC,SAM2 (CC,PS)**beta (CC,PS))*L.L(PS)**gammal (PS) *
K.L(PS) **gammak (PS)) ;
Y.L = LS+KS;

P.L(CC) = 10;
W.L =2;
R.L = 3;

Equations
EFD (CC)
EY
ETSAV
ETINV
EINV (CC)
EX (PS)
EP (CC)
EwW

ER

EBT

EFD(CC) ..
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FD(CC) =E= alphac(CC)*Y/P(CC)
EY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
SUM (CC, P(CC) *FD(CC) ) +TSAV =E= W*LS+R*KS
ETSAV..
TSAV =E= sv*Y
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/P (CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
SUM (CC,vt (PS,CC) *P(CC)) =E= (1/AP(PS))*PROD(CC, (P(CC)/beta(CC,PS))**
beta (CC, PS))
* ((W/gammal (PS) ) **gammal (PS) )
* ((R/gammak (PS) ) **gammak (PS) )
* Constraints of commodities, to determine prices of commodities
EP (CC)
SUM(PS, vt (PS,CC) *X (PS) *P (CC)) =E= SUM(PS,beta (CC,PS)*X(PS)*P(CC))+alphac
(CC) *Y+alphai (CC) *TINV

’

* Constraint of labour, or labour market clearance, to determine wage rate

EW. .
SUM (PS, gammal (PS) *SUM (CC, vt (PS,CC) *X (PS) *P (CC) ) /W) =E= LS

* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS, gammak (PS) *SUM (CC, vt (PS, CC) *X (PS) *P (CC) ) /R) =E= KS
* Balance
EBT ..
BT =E= SUM(CC,P(CC)*SUM(PS, vt (PS,CC)*X(PS)))
-SUM( (PS,CC), P (CC) *beta (CC, PS) *X (PS))
-SUM(CC, P (CC) *FD(CC))
-SUM (CC, P (CC) *INV (CC))
Model CDT2
/
EFD.FD
EY.Y
ETSAV.TSAV
ETINV.TINV
EINV.INV
EX.X
EP.P
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CDT2.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CDT2 USING MCP;

TFD = SUM(CC,FD.L(CC)) ;

GDP1 = SUM(PS, SUM (CC, vt (PS,CC) *P.L(CC)) *X.L(PS))-SUM( (CC,PS),P.L(CC) *beta (CC,
PS) *X.L(PS)) ;

GDP2 = W.L*LS+R.L*KS;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC))+SUM(CC,P.L(CC)*INV.L(CC))

)
FILE CDT 2 /CDT2.CSV/;
put CDT 2;

CDT 2.PC=5;CDT 2.ND=6;CDT 2.NZ=1.E-6;CDT 2.NW=20;CDT 2.PW=450
PUT 'GDP1l';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL;PUT FD.L(CC);PUT/;);
PUT 'TFD';PUT TFD;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL;PUT P.L(CC);PUT/;);
PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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CDT3 il

pH

-

1]

CDT3 #AJE CDT2 Bl it — 204" &, ik 3-3 fin, 5 CDT2 BEAUA[R] 1) /2,

CDT3 BEALEE AL I 7 50 1A B RLER P A
% 3-3 CDT3 AR SAM BiiER

o Bl | B | B | 2 Jh 3 55 JAZ JElR BT ik it
A

f4 488 930 000| 0] 0] 488 930 000
7l

o 0[ 5775 808 480 0] 5775 808 480
ol

J»RE 0] 0] 192385 1139 1923851 139
7l
FEEL T | 68771565 249 167666 25500 448 111560499 3416230 30513592| 488930000
Foih 2 [ 102596499(3 647832 322( 482 134 745 395491877 0[1147753038| 5775808 480
FEi3 [ 30970198 533855691 387322375 458473 808| 348492957| 164736 111 1923851139
55 | 271816270 459 941 924| 368 714 806 1100473 000
A | 14297448 614907 975| 545572456 1174777878
JER 1100473000| 1 174777 878 2275250878
FiF 478 020] 270102903 114606310 385187233
fitg 1309724694 33278 047 1343002 740
Mt | 488930000(5 775808 480| 192 385 1139| 488 930000( 5775808 480| 192 385 11391 100473000( 1174777878 2275250878 385 187233| 1343002740 2265870 969

—. CDT3 =& KFERM R
CDT3 B RMK A r9fBix, o CDT2 BRI 1 — MR i

1.

2
3
4,
5
6

= REPYEE 53K
PS
cc
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G

PR B E 7 3 B A 7 42 iR Cobb-Douglas #E17
MLFHE ] B 75 2K #2 B Cobb-Douglas fi 452 2E

GIRCERENRSY N AT R RS i
A — T il B3R (4 AT A4 S S ME AN A% T8 T O
BREETAMEE, HERNEIE;
Ja BN 55 3 B A ) B BE RS IO, BUR A BEISRAR IO



=, HEHSH
SAM3(RSAM,CSAM)
alphah(CC)

sh

alphag(CC)

sg

alphai(CQC)
beta(CC,PS)
gammal(PS)
gammak(PS)
vi(PS,CC)

it(PS)

AH

AG

Al

AP(PS)

M. REPINETE
LS

KS

R 373 A AR

Ja BT e 4 1

Jai Bt 75 f )

HUR T 2 45

R A &5 0 1]

T (R i 7 oK 45

A 7 BT B R ] K 45 A

FNRA R

RABA R

BELR 3R, FORS MR AE 77 Y 7 0 T L
)45 B AR SR P B R

J& E& Cobb-Douglas %5 FH o8 £ 1Y 456 i 2 4L
HJif Cobb-Douglas R H bR %L 1 46 i 2 4L
Cobb-Douglas # 5% bR (1) 45 il 7 %X
Cobb-Douglas £ ™ bR (1) 45 il 7 4L

ﬁ$%m

B HBEZSEN TR

THC
TGC
THE
TGE
GDPI
GDP2
GDP3
N BENRETE
HC(CC)
GC(CC)
HY

M

Ja R BT 2%
BUR I 7
Jo BB S
B B S
5 B8R P2k A GDP
A T GDP
B A A GDP

& BT B
B 1 9%
Ja B
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GY HURF A

HS Jau RAkE

GS HUR i &

TSAV sy i

TINV SR BT

INV(CC) 5% B T o 7 oK A
X(PS) AR A 7 T B
OX(CC,PS) Hh ] AR P A
L(PS) Rk N Y

K(PS) RABA R

IDTX(PS) (i) 2 o B 2 7
XO(PS,CC) PR

P(CC) A E T LR R
PX(PS) AT AR 7 0 Sl A A
w BN

R A [l 4%

BT - A B 19

+. BERITA
JE AU U, LA Cobb-Douglas &4 H s X5 R ok HC MHCHE, k.
U = AC[JHc (cc)™

{52 — AR RAE 2 T SR oA YRR S A A PC TR B0 T S e R
7 T it B0 9 91 7K ok SE U B KA, He R AR AR
Max
U = AC[JHc(cc)™

Subject to
Y =% PC(CC)*HC(CC)

o, [RVRE AT DR A2 1% R) A [R) T 2 A B — R A G g, AR AR R M B
HRAL CBOHE S U AR, W T A, A S B S BRSO
ATDABEVE A S A% o S5 5, DL R S R AR 1] RT LG Ak Sk 3 2 R i e KAk TR) Rt
mr.
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T T e o T e e

Max
7 =P, *U-YPC(CC)*HC(CC)
Subject to
U = ACT[HC (cC) '™

L

Y=P, U

B AR ZRAFACA B AR e B 15
m=PF *ACs HFD (coy” ZP (CC)sFD(CC)

SRR % ) FE AR B 38 58 TR i e A R B9 /R i 8, 300
.ac(CC)

dr L% (CC) . . a(cc) _ o77
e FD(CC) AC+[[FD(CC) P(CC)=P, FD(CC) U-P(CC)
_a(CC) _
=D (CC) Y-P(CC)=0
TR 35 EUR (Marshallian ) 773K BREL
Y
HC(CC)=a,(CC)e PC(CC)
A bR
o (CC)= PC(CC);HC(CC)
2N, A PR i RO T LA LA DAy i o v 9 91 S o BT 2 S
M,
I\ BUFTA
HhEREILEL, f:
PC(CC)sGC(CC
a,(CC)= ( )GY (<€)

R, BURF S eR R Y6 B0 BORE X REAR T it 991 28 52 o5 BUR R S0 B EE
HAF,
GY =Y dt(CC)evt(PS,CC)* PC(CC)s X (PS)
e BERETH
BRTEMACAT N T I RS CDT1 BB i3 T e A2 SRS A A ], o —
() DX 532 A LT F 40 4%l PC TN PR PR R
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+. £FEITAH
fRFMEA: 7= 38 € R ] Cobb-Douglas A= /= AR . 55 PS =L &6 TH ™= i X(PS), Rl
REFTHKFFRREA x MLEFPEZRZA v 1Y Cobb-Douglas BEIE MBS, X h:

X(PS)= AP(PS)Hx (cc,ps) ™ TIo(s.psy 7(/.P5)

TEBCAE T BOR AR, A A ™ 2 24038 o 28 5 45 ol v i) AR 28 3K 5 AR 7K o
A i KA. 55 PS A2 A B R AL TR T2 A I R

Max
7ps = PX (PS)* X (PS)-Y PC(CC)ex(CC,PS) Zw v(f,PS)—it(PS)* PX(PS)* X (PS)
cc
Subject to

X(ps)=ap(ps)[Jx(cc. psyeer Tp(rsy -

P AT RRAFACA B AR s PA

s = (11 (PS)) X (PS) = 4P (PS)[T(CC,PS Y [ (1,5

SPC(CC)x(CCrS)- Tl 1)+ (1.5) f
SRR DO e N R R S 3
g_z (1 it(PS))» PX (PS)» x((ggﬁg)) P(ps)[J(cC.Ps)" " lfj 7.SY"™ _pc(cc)
_ (1-it(PS))+ PX (PS)» f((cc PS)) X (PS)-PC(CC)=0
a_’vf=(1_i¢(ps)).px(ps) E ; P(PS)TTr(cC.Ps)" " H .Sy~ pe(cc)
7(/.PS),

= (1-it(PS))* PX (PS)+~ X (PS)-PC(CC)=0

W(/.PS)

AL ZE L A A R T R B AR R BT R, {08

(1-it(PS))s PX (PS)* X (PS)

PC(CC)
(1-it(PS))+ PX (PS)* X (PS)
w(/f)

o E A XS B Cobb-Douglas 4 7= R BUR I IE S, M.
PC(CC)ex(CC,PS)

(1-it(PS)) PX(PS)* X (PS)

x(cc,pS)=p(CC,PS)e

v(f,PS):;/(f,PS)-

B(CC,PS)=
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:1n )P X (PS)

LN iil

1;73 RS B E G B A E R L
fife HH B A AR T ORACA R A 7= s 8, ml AR 7 3 9 T S G , A E

X (PS)=AP(PS) Hx (cc,psy e’ H f,pSy\

(1-1(PS))» X (S} ¥ (P5) V"
- AP(PS)IC_C[[ﬁ(CC,PS). e J
) 7(/.PS)
ﬂ[”f o) LR LS (PS)]

X (PS) :(1—it(PS))-PX(PS)-X(Ps).AP(PS)H[ﬂ(CC,PS)T(CC’PS) .H[J/(f(,PS)Jy(f,PS)

(| Pc(cc)

| 1 PC(CC) B(cC.Ps) w(f) 7(f-PS)
(1—w<PS>)'PX<PS>=AP<Ps>'H[ﬁ<cc,Ps>] 'H[ﬂf’”)}

cc

+—. CDT3 {REMETEXRNRIZ
5 LT3 BRI RS R G RE EAIE , WE— AR Z A AR LT HoRH T CDT

&7&, ﬁ%mﬁﬂjho JI—LIJ@ 3_30
gz CDT l

}
[0 ] oor \‘

\ ‘
~ CDT

] + “eoad « [or]

AL CDT
]
‘ —— [ ]~[ar ]
[ )= (] | [as ) ~[or ]
CDT |

E 3-3 CDT3#HEBTEXRARE
+=. RBERGIE
X B, alphac(CC) = a,(CC) , alphah(CO)= a,(CC) , alphag(CC)= a,(CC) ,
beta(CC,PS)=B(CC,PS), gammal(PS)=y,(PS), gammak(PS)=y,(PS), %37}t
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BRI EALR T H R RS54, Al MR RE TR SE 4.
1. BRIH (HC(CC))

JE BT P He BRI E L) o e B S, FEBRDLOYAS , BV E RIS SRS
a,(CC)eHY

2. BURIHE (GC(CC))

R T B 4 BB 5 He ) A0 B B S, FEBR DA AR, BDAS UM 2

a,(CC)+GY

Ge(ce)= P(C0)

3. EREWA (HY)
JE: BB T i RO AR S5 T R s, ST
D> PC(CC)*HC(CC)+HS =W LS +R*KS

4. BUFEIA (GY)
B A S5 T B A
GY = IDTX (PS)

5. JERAEE (HS)

JiE: ER A g TR PR S o B R e B, ok B BB SR AR R TR A
HS = she HY

6. BUFEE (GS)

R it 78 i BRBURT S S B A 38 ) 3R, 3 B BURF RS A ) TR
GS=s5gGY

7. RMiEE (1S4V)

EEE ST A E S U E A
TSAV = HS +GS

8. BM¥ (TINV)

BB — A — MO 2R, T2 2 T A 8 SR gl 8 e ) A5 % oy S 8 e i 2 X
PR Ry T e A A A8 R R R R A A% A SRR BT 5 A R T 1 P A G R el R R T S
DU S A 78 I — > — e P 20, s P A RS I ) R3O o I SRR R i oy B
e, Mk SC R K, FHECR A3 L.

TINV =TSAV
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9. FWETE SRS T R (INV(CC))
9% 05 sl % R i T SR R e R AR A [ R EL A9 O B DA RS A AR R
W (cc)-2 (CC)TINV
P(CC)
10. ZFFE &4 (X(PS) )
BIE—A— MM 55, PR g S A RS I A A 7= 16 sl K
P(cc) J)
)

(l—ff(PS))‘CZC:W(PS’CC)'P(CC):[AP(lPS)JH(ﬂ(CC’PS

cc

i) )
7, (PS) 7, (PS)
1. i s 3 26 4F (P(CC))
AR — A — e M A, R B EDIRZS I B R A (P AR — A% AT AR
HAEMAS ),
>wt(PS,CC)*P(CC)e X (PS)=Y (1-it(PS))* B(CC,PS)+ P(CC)+ X (PS)+

PS

@, (CC)sHY +a,(CC)*GY +a,(CC)*TINV

W H
S (PS,CC)e X (PS) =Y (1-it(PS))s B(CC,PS)s X (PS)+HC(CC)+GC(CC)+INV (CC)

12, B AW E i ds (PX(PS))
PX (PS)=t(PS,CC)s P(CC)

13. S5ah i s i A (w)
DJE— A — M AR, B RS I 055 sh T ks (RT R AR N S AR o
> (1-it(PS))*7,(PS) ZCCV’(PS’CC)V;P(CC)°X(PS) - LS

14, GNPl s i & 4F (R)
B — A I, P B ADIR S I B BE A AR (AT A D SR A% ).
2 (1=it(PS))+ 7, (PS)e ZCCW(PS’CC);P(CC).X(PS) ~KS

PS

15. (A48t (IDTX(PS))

IDTX (PS)=it(PS)* PX (PS) X (PS)
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SR 5 TR B S (BT)
ﬁﬁ%K%—’P—ﬂﬁﬁ?ﬁf%ﬁﬁﬁlﬁ%—’hﬁm/MfF AT DU AR B Py i RS
TR R G AR L, — B E R B AT SRR RS 4T IR, W BT 25T 0.
WA BT ARET 0, T A A iﬁTlE?%?, KT R
BT =% P(CC)evt(PS,CC)s ZZ( —it(PS))* P(CC)sbeta(CC,PS)* X (PS)-

CC PS

ZP(CC)-(HC(CC)+GC(CC)+INV(CC))

17. A7k AR RS IR T35 19 GDP {E /9 A % K2 % ( GDP1 . GDP2 Fl GDP3 )
SRR — A — e I 5 25 PF AR — DB A, w] DU B AP 3 A —
e BAARET, ZAOTETHE R GDP NS AR, U R R A A A, R
IR B — e RS
GDP1=Y"%P(CC)*vt(PS,CC)* )=Y.> (1=it(PS))* P(CC)sbeta(CC,PS)* X (PS)

CcC PS PS CC

GDP2 =W LS+R*KS+GY

GDP3 =" "P(CC)+(HC(CC)+GC(CC)+INV (CC))

+=. CDT3 tRE&!Hy GAMS iZfF

* This is the case with a Cobb-Douglas economy
* but basically is identical to a Leontief economy
* Cobb-Douglas Technology (CDT) series
* CDT3 model
* This is a further extension of the CDT2 models. It is based on the SAM3
table
* where 3 sectors or/and commodities, labor and capital, household and
* government, and savings and investment are considered.
* New: household and government
* Assumption:
* 1) Producers' production follows Cobb-Douglas technology and institution's
* demand follows Cobb-Douglas preference
2) Institutions total income and expenditure are identity
* 3) Commodity 1 is numeraire
4) Total savings and investment are identity
* 5) Household gets income from labour and capital, government gets income

only from taxes

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0FF
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Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry
03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Household

10 Government

11 Saving or investment
12 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CCl)

’

PARAMETERS

sam3 (RSAM, CSAM) sam3 data

alphah (CC) Composition of Household consumption

sh Saving propensity of Household

alphag (CC) Composition of Government consumption

sg Saving propensity of Government

alphai (CC) Investment use of commodity

beta (CC, PS) Use Table of intermediate inputs or uses

gammal (PS) Labour Input

gammak (PS) Capital Input

vt (PS,CC) Make Table of production supply

it (PS) Direct Tax

AH Scaling parameter of Cobb-Douglas utility function for
household

AG Scaling parameter of Cobb-Douglas utility function for
government

AT Scaling parameter of Cobb-Douglas investment function
for investor

AP (PS) Scaling parameter of Cobb-Douglas produciton function
for producer

LS Labour Endowment

KS Capital Endowment

THC Total Household consumption

TGC Total Government consumption
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THE Total Household Expenditure
TGE Total Government Expenditure
GDP1 GDP by production method
GDP2 GDP by income method

GDP3 GDP by expenditure method
VARIABLES

HC (CC) Household Consumption

GC (CC) Government Consumption

HY Household Income

GY Government Income

HS Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

X (PS) Domestic produciton output
QX (CC, PS) Intermediate Use

L (PS) Labour Input

K(PS) Capital Input

IDTX (PS) Indirect tax or production tax
XQ (PS,CC) Output Product

P (CC) Price of domestic commodity
PX (PS) Price for activity of domestic produciton
W Wage rate

R Rental rate

BT Balance of Trade

0X.L(CC,PS) = SAM3(CC,PS);
X.L(PS) = SAM3("12",PS);
XQ.L(PS,CC) = SAM3(PS,CC);
L.L(PS) = SAM3("07",PS);
K.L(PS) = SAM3("08",PS);
IDTX.L(PS) = SAM3("10",PS);
LS = SUM(PS,L.L(PS));

KS = SUM(PS,K.L(PS));
HC.L(CC) = sam3(CC,"09"™);
GC.L(CC) = sam3(CC,"10"™);
HY.L = LS+KS;

GY.L = SUM(PS,IDTX.L(PS)):;
HS.L = sam3("11","09");
GS.L = sam3("11","10");
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THE = sam3("12","09");

TGE = sam3("12","10");
TSAV.L = HS.L+GS.L;

TINV.L = TSAV.L;

INV.L(CC) = SAM3(CC,"11");

alphah (CC) = HC.L(CC)/THE;

sh = HS.L/THE;

alphag(CC) = GC.L(CC)/TGE;

sg = GS.L/TGE;

alphai (CC) = INV.L(CC)/TINV.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (CC,PS) = SAM3(CC,PS)/(X.L(PS)* (1-it(PS))):;

gammal (PS) = L.L(PS)/(X.L(PS)*(1-1t(PS)));

gammak (PS) K.L(PS)/(X.L(PS)*(1-it(PS)));

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

AH = THE/PROD (CC,HC.L(CC)**alphah(CC));

AG = TGE/PROD(CC,GC.L(CC)**alphag(CC)) ;

AT TINV.L/PROD(CC,INV.L(CC) **alphai (CC)) ;

AP(PS) = X.L(PS)/(PROD(CC,QX.L(CC,PS)**beta(CC,PS))*L.L(PS)**gammal (PS) *
K.L(PS) **gammak (PS) )

P.L(CC) = 2;
PX.L(PS) = 10;
W.L =3;

R.L = 2;

BT.L = 1;
P.EX("04") = 1;

Equations
EHC (CC)
EGC (CC)
EHY

EGY

EHS

EGS
ETSAV
ETINV
EINV (CC)
EX (PS)
EP (CC)
EPX (PS)
EwW

ER
EIDTX
EBT
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EHC (CC) ..
HC (CC) =E= alphah (CC)*HY/P (CC)
EGC(CC) ..
GC (CC) =E= alphag (CC)*GY/P (CC)
EHY..
* Consumer budget constraint that National Product = National Income or
P*FDD=W*L+R*K
SUM (CC, P (CC) *HC (CC) ) +HS =E= W*LS+R*KS
EGY..
GY =E= SUM(PS,IDTX(PS))
EHS..
HS =E= sh*HY
EGS..
GS =E= sg*GY
ETSAV..
TSAV =E= HS+GS
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/P (CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX (PS) ..
(1-1t (PS) ) *SUM(CC, vt (PS,CC) *P(CC)) =E= (1/AP(PS))*PROD(CC, (P(CC) /beta
(CC,PS)) **beta (CC,PS))
* ((W/gammal (PS) ) **gammal (PS) )
* ( (R/gammak (PS) ) **gammak (PS) )
* Constraints of commodities, to determine prices of commodities
EP (CC)
SUM (PS, vt (PS,CC) *X (PS) *P (CC) ) =E= SUM(PS, (1-it (PS)) *beta (CC, PS) *X (PS) *
P (CC))+alphah (CC) *HY+alphag (CC) *GY+alphai (CC) *TINV
* Price of production
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*P(CC))
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM (PS, (1-1t (PS)) *gammal (PS) *SUM (CC, vt (PS,CC) *X (PS) *P (CC) ) /W) =E= LS
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* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS, (1-1t (PS) ) *gammak (PS) *SUM (CC, vt (PS,CC) *X (PS) *P (CC) ) /R) =E= KS
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS)*PX (PS)*X (PS)
* Balance
EBT..
BT =E= SUM(CC,P(CC)*SUM(PS,vt(PS,CC)*X(PS)))-SUM((PS,CC), (1-1it(PS))*
P (CC) *beta (CC, PS) *X (PS) ) -SUM(CC, P (CC) * (HC (CC) +GC (CC) ) ) -SUM(CC, P (CC) *INV (CC))
Model CDT3
/
EHC.HC
EGC.GC
EHY.HY
EGY.GY
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EINV.INV
EX.X
EP.P
EPX.PX
EW.W
ER.R
EIDTX.IDTX
EBT.BT
/;
CDT3.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CDT3 USING MCP;

THC SUM (CC,HC.L(CC));

TGC SUM (CC,GC.L(CC)) ;

GDP1 = SUM(PS,SUM(CC,vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS), (1-1it(PS))*
P.L(CC) *beta (CC,PS) *X.L(PS));

GDP2 W.L*LS+R.L*KS+GY.L;

GDP3 = SUM(CC,P.L(CC)* (HC.L(CC)+GC.L(CC)))+SUM(CC,P.L(CC)*INV.L(CC));

FILE CDT 3 /CDT3.CSV/;

put CDT 3;

CDT 3.PC=5;CDT 3.ND=6;CDT 3.NZ=1.E-6;CDT 3.NW=20;CDT 3.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;
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PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)"'/;

LOOP (CC, PUT CC.TL;PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL; PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL; PUT P.L(CC);PUT/;);
PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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= 3-4 CDT4 #=AKIEHY SAM BIER
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— HBIRHERE 5
PS

cc

=, HENSH
SAM4(RSAM,CSAM)
alphah(CC)

sh

alphag(CC)

5g

alphai(CQC)
beta(CC,PS)
gammal(PS)
gammak(PS)
delta(CC)
epsilon(CC)
vi(PS,CC)

it(PS)

AH

AG

Al

AP(PS)

AA(CC)

AT(CC)

sqd(CC)

si(CC)

M., HERINETE
LS

KS

wpi(CC)

wpe(CC)
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. REZIIEHIEE

THC Ja B ETH 9%

TGC U ETH 7%

THE Ja RS

TGE BUR B

TOBS(CC) SR ( Q+IMP)
GDPI i B A P2 IR TR GDP
GDP2 I AR TR GDP
GDP3 B A A GDP
7 EEIWRETE

HC(CC) JE R

GC(CC) U TH 9%

HY Ja R

GY HURF A

HS Ja RAkE

GS HUGiEE

TSAV sy

TINV SR BT

INV(CC) vt i g

INVF Xof [ &b i) 4% Bt

X(PS) A A Bl i
OX(CC,PS) Hra] A = 4R A i
L(PS) ERTIE N Y

K(PS) TR A

IDTX(PS) (i) 2 o B 2
XO(PS,CC) PR

0(CC) AT AR P 7
OD(CC) A ] Az 7 A N A ] T 3 0 R A
QC(CC) R 07 B A [ T 37 0 G o ot i
PU ROH BRI 2 0 A%
PX(PS) A AR 7 0 Sl A A

119



PO(CC)
POD(CC)
PC(CC)
PEXP(CC)
PIMP(CC)
EXR

4

R
EXP(CC)
IMP(CC)
BT

AN [ AL R TR i ) A A

7R [ A AR IS AR T 37 09 R o £ A%
A [ T 8 L LR it A A%
VA T 5% T 278 1A T ot B A0 A
AZAS [E] 6 1T 27m B 32k 1k 1) A
(B

TR HH R

BEASHH 7

H T

2E 11 i B 20

- A G 5

£, XF#HOR Armington fRi% (Armington assumption)

Armington fRIZIAN, A E ™ i 5 EAME 2= SRS 2B R . AREF T
DLBIA Ry 2 ] P ) 1AL 28 7= B A R o, A A TE 20 M Cobb-Douglas A&, Xk -

QC(CC)=44(CC)0D(CC)“C

fise 7 A R A XY,
Il S [ 2 39E 11t R 45 4 i

Min

1-5(CC)

"o 1MP(CC)™

— AR AR [ 755K 2 1 i i e A 7 i

SR B BA f/ME, IR SR 3 B/ ME R -

c(CC)=PC(CC)+QC(CC) ZPQD CC)+0D(CC) ZPIMP CC)IMP(CC)

Subject to

0C(CC)=44(CC)+QD(CC)" Ve MP(CC) '

AR S S AWNIS R 74
cam:PC(CC)-AA(
> POD(CC)+0D(CC)-

bt

1-s(cc)

cc)eoDn(ccy' « mP(CC)
> PIMP(CC)+ IMP(CC)

W BxF E g oD #IMP SR Sl A5 -

oc
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oc . 1—5(CC) . . s(coy 1-5(cc)
P = PC(CC) P (CC) AA(CC)+*0D(CC) IMP(CC) PIMP(CC)
B 1—5(CC) . . B 3
= IMP(CC) PC(CC) QC(CC) PIMP(CC)—O

ok B 4 IR A T SR T AR [ R AR L R R R, SO
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7(CC)=PQ(CC)+Q(C ZPQD CC)+*0D(CC)-> PEXP(CC) EXP(CC)

Subject to
Q(CC) = AT(CC)'QD(CC)'S(CC) . EXP(CC)I—s(CC)
V£ P O A L S 7

7[( ) PQ(CC) AT(CC) QD(Cc) #(CC) EXP(CC)I—g(cc)_
ZPQD CC)*0D(CC) ZPEXP CC)e EXP(CC)

i xE EX A A oD M EXP SR S 45

;Q_”D = PO(CC)e leg(CCCC)) « AT(CC)»QD(CCY' Ve EXP(CC) ) - POD(CC)
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¥, EDASBUR Y S8 S i

a, (CC)sGY
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123



o I BRSO A R
D> PC(CC)*HC(CC)+HS =W +LS+R*KS

4. BUFWA (GY)

BRI S T 2B
GY = IDTX (PS)

PS

5. mRfEE (HS)

J R 4 T T BB S 5 A ) 2 AR
HS =she HY

6. BUFEE (GS)

B A 3 A T R B S 5 A R M) 2 AR
GS =sg*GY

7. BMBE (T1S4V)
BAEEETRRAMEE SBUNEE Z .

TSAV = HS + GS
8. R (TINV)
XA JE— A — B A, T2 T A 8 K 8 ) AR B A S T A X
PRI Sy Bt 0 A B e R Dy B A A o B TR I SCBIE , REREE S A RS ) A P G
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9. FBIE SN TR E (INV(CC))
PG 20T R il B R oK 5 T IR AR BT S A 1 S L 4 T A 4 B S BR AR

A RS S
vy (coy ZCC)TINV
(cc)= PC(CC)
10. X EAMEEE (INVF)
X SMBEE R AR BTN BRAE A [ B BT R B R, e — M E R AR
INVF =TINV = PC(CC)s INV (CC)
1. ZHE % (X(PS))
BT — A — I AR AT, PR A7 S AR R IR S I K
D vt(PS,CC)s PO(CC) = PX (PS)
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12, AR A R R A B (Q(CC))
RS AR, A [ AR R S R B AR, O
0(CC) =Y vt(PS,CC) X (PS)

13, A A P T A I B B A 7 i i A ( OD(CC))
XA AR AR, A EAE R S — A A, R
OD(CC)=sqd (CC)+Q(CC)
14. AR (EXP(CC))
RO — ALY R AEAR, S T A E A ™ B0 55 A% B A A A A B 0 R (R 22
KH:
0(CC)=0QD(CC)+EXP(CC)
o\ CET i% s, BP:
0(CC)= AT + QD" o ExpP"1%)
15. LR B A B 5 00 & B B (QC(CC))
DR iR An, T AR A A B A R A ECE S T AR 2R
BRI O 2 E R EX — R RN
OD(CC) =(1-si(CC))*0C(CC)
16. #0miEE (IMP(CC))
XL, S TAET WS SE0 SIS R, $Lh.
IMP(CC)=s5i(CC)*QC(CC)
i # M Armington PREC T, HI .

0C(CC)= 44+ 0D « MpP"*1)

17. VA E R3OS (PIMP(CC) )
DAA 557 T 2 m B F 11 A i A0 A i i BT i DN A S0 2008 o

PIMP(CC) = EXR *wpi(CC)

18. A 737 LA R i B AT A% (PC(CC))
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0c(cC) =Y (1-it(PS))* B(CC,PS)* X (PS)+ HC(CC)+GC(CC)+INV(CC)

PS

ol il PG R BB T o AE T A T st e, B
PC(CC)+0C(CC) =3 (1-it(PS))+ B(CC,PS)s PC(CC)+ X (PS)+a, (CC)s HY +

a, (CC)*GY +a,(CC)*TINV

IRARCE HY 1A A by T 5 R 0 A A% A0 A DR O ELZAS [ R O ey i A A R
W) R il A e i A R E

PC(CC)+QC(CC)=POD(CC)+QD(CC)+ PIMP(CC)+ IMP(CC)

19. AE A =36 B0 & ( PX(PS) )
NS e R TR v e Roa i W N N D W A E1 B e |

et recn] e )

20. AEA BRI AE (PO(CC))
ZA RSt POD Fl PEXP it o BSRABGE HY A A% bl A [ 2R 77 (6 1 0 1 A% 1A 2 ke

RE WA AR PR AR B R R T AR O R E
(1 ).(Pop(cc) "(CC). PEXP(cC) |
PQ(CC)_(AT(CC)J [g(cc,PS)J [l—g(CC,PS)]

QR ABRE AR Hh I SR R A S0 A R E S LA [ R 0 A% f A% R E
DU A ] A 7 £ 5T it PR 0 A% 25 T A ] A 7 A L B A1 T o ) 9%
PQ(CC)=POD(CC)
21, AT A AR [ B B A YA R (POD(CC))
PG PC T PIMP S Hy 0 RABCE H 1A A% o AR [ 2 77 B Rl B0 A% A A DR
DA ] A 7 A L R 8 T o 80 A% S 1 2 2O R BRE
PC(CC)+QC(CC)=POD(CC)*QD(CC)+ PIMP(CC)*IMP(CC)

POD(CC)=PQ(CC)
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(1 ).[Pop(cc) "(CC). pivp(cc) )
PC(CC)_[AA(CC)] [5(CC,PS)j 1-5(CC, PS)
WA BCE A % H SR O A% AR e g I ELAS [ R 0 A S AR e
DA ] A 7= A 4 85 1 R o 0 A% 5 T 1 T A A

POD(CC) = PEXP(CC)

22, UAREEMERGE OMBNEE ( PEXP(CC))
NG ECHE WAL A% 2 1 BUEAME S, NI AE . QR B B E
& FR AR B A 7 R B AR S A e, T

PEXP(CC)=PQD(CC)

PEXP = PQ(CC)

U SRABCRE 1A A% pb T SR o A% 1 A DR S ELAS IR A A% r RS TR

VUL 11 4 45 T AR B BT TR A T S A, B
PEXP(CC) = EXR »wpe(CC)

23. MRS ME (EXR)
BT — A — B, PE — I RS B A OK o IR A E T ok, A
A EAE R FEEG A o QSRR AT, 0 EL AR 3 DU O [ PRl S A B s an iR
JE A W B S A A, AN — S A AR AT
Y PEXP(CC)* EXP(CC) =Y PIMP(CC)+IMP(CC)+INVF

24. i hmig R an s & ()
R I A, VB SRR B ST B A% (RIS A%, sqULob
5E )

G
zz(k—ﬁ(PS»'n(fmﬁ-E:“ydfﬁgcc);fc(cc)"X(PS)=LS
25. WEATI P schE A& (R)
BRI AR, e B ARSI B A AR (TR N R E A A, B
BAMELTE ).
2 (1=it(PS))ey, (PS) ZCCW(PS’CC).;C(CC).X(PS) ~KS
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26. [A]#BE (IDTX(PS) )
ALH:
IDTX (PS)=it(PS)*PX (PS)X(PS)

RV 5 AR B (BT)
ﬁﬁ%K%—ﬁ—ﬂﬁﬁ@f%#ﬁlﬁ%—’ﬁﬁﬁ”/«ﬁ: AT DUBCPE AT A sl R AR5
TR R G R A DL, — A B A R AN A IR RS AT IR R, W) BT 45 T 0.
WA BT AT 0, WMBWIBIRET AEN, K& TR,
BT =)">vt(PS,CC)s PX (PS)* X (PS)+ Y PIMP(CC)*IMP(CC)-

CC PS

> (1-it(PS))+ PC(CC)*beta(CC,PS)* X (PS)-

PS CC

> PC(CC)+(HC(CC)+GC(CC)+INV(CC))- ZPEXP CC)e EXP(CC)

28. A7 U B Rl L GDP (B B AH 246 % ( GDPI . GDP2 1 GDP3 )
XBEA R — A — Wt SR R — AR &, AT DU AT 7R —
KECRAST, =Fr kB n GDP W iZ5e &M%, 5 U0 AR FEAE ) 8, Rk 3] —

PRI RS o
GDP1=Y"%"PC(CC)+vt(PS,CC)* X (PS)->Y (1-it(PS))* PC(CC)sbeta(CC,PS ) X (PS)
CcC PS PS CC

GDP2=W eLS+R*KS+GY
GDP3=ZPC(CC) (HC(cC)+Gc(ce))+ ZPC CC)INV (CC)+

ZPEXP CC)+ EXP(CC) ZPIMP cc) IMP(CC)

+—. CDT4 #HAIf) GAMS 125

This is the case with a Cobb-Douglas economy
but basically is identical to a Leontief economy

*
*
* Cobb-Douglas Technology (CDT) series
* CDT4 model
* This is a further extension from the CDT3 model. It is based on the SAMS
table
* where 3 sectors or/and commodities, labor and capital, household and
* government, savings and investment, and export and import are considered.
* New: export and import
Assumption:
1) Producers' production, household's consumption, government consumption,
investor's investment, Armington function for import, and Constant
Elasticity Transformation (CET) function for export follow Cobb-Douglas

* 2) Institutions total income and expenditure are identity



* 3) Commodity 1 is numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

$OFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=3, LIMCOL=0
SOLPRINT=0FF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Household

10 Government

11 Foreign

12 Saving or investment
13 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CCl)

’

PARAMETERS

samé4 (RSAM, CSAM) sam4 data

alphah (CC) Composition of Household consumption

sh Saving propensity of Household

alphag (CC) Composition of Government consumption

sg Saving propensity of Government

alphai (CC) Investment use of commodity

beta (CC, PS) Use Table of intermediate inputs or uses
gammal (PS) Labour Input

gammak (PS) Capital Input

delta (CC) Substitution rate of Armington assumption
epsilon (CC) Substitution rate of transformation assumption
vt (PS,CC) Make Table of production supply

it (PS) Direct Tax

AH Scaling parameter of Cobb-Douglas utility function for
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household
AG
government
AT
for investor
AP (PS)
for producer
AA (CC)
AT (CC)
sgd (CC)
si (CC)
LS
KS
THC
TGC
THE
TGE
TOBS (CC)
wpi (CC)
wpe (CC)
GDP1
GDP2
GDP3
VARIABLES
HC (CC)
GC (CC)
HY
GY
HS
GS
TSAV
TINV
INV (CC)
INVF
X (PS)
QX (CC, PS)
L(PS)
K (PS)
IDTX (PS)
XQ (PS,CC)
Q(cC)
QD (CC)
QC (CC)
PU
PX (PS)
PO (CC)
PQOD (CC)
market
PC(CC)
PEXP (CC)
PIMP (CC)
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Scaling parameter of Cobb-Douglas utility function for

Scaling parameter of Cobb-Douglas investment function

Scaling parameter of Cobb-Douglas production function

Scaling parameter of Armington function

Scaling parameter of Transformation function
Share of Domestical commodity in total domestic commodity
Share of Import in total domestic supply (QD+IMP)
Labour Endowment

Capital Endowment

Total Household consumption

Total Government consumption

Total Household Expenditure

Total Government Expenditure

Total Obsorption

World Price of Import at foreign currency

World Price of Export at foreign currency

GDP by production method

GDP by income method

GDP by expenditure method

Household Consumption

Government Consumption

Household Income

Government Income

Household Savings

Government Savings

Total SAVings

Total INVestment

Investment by commodity

Investment to abroad

Activity of domestic produciton

Intermediate Use

Labour Input

Capital Input

Indirect tax or production tax

Output Product

Quantity of domestically-produced commodity

Quantity of domestical commodity sold in domestic market
Quantity of Composite commodity supplied to domestic market
Price of Utility or aggregate consumption

Price for activity of domestic produciton

Price of domestically-produced commodity

Price for domestically-produced commodity sold in domestic

Relative Price of Composite commodity sold in domestic market
Price of EXPort at local currency
Price of IMPort at local currency



EXR EXchange Rate

W Wage rate

R Rental rate

EXP (CC) EXPort

IMP (CC) IMPort

BT Balance of Trade

OX.L(CC,PS) = SAM4 (CC,PS);
X.L(PS) = SAM4 ("13",PS);
XQ.L(PS,CC) = SAM4 (PS,CC);
L.L(PS) SAM4 ("07", PS) ;
K.L(PS) SAM4 ("08",PS);
IDTX.L(PS) = SAM4("10",PS);
LS = SUM(PS,L.L(PS));

KS = SUM(PS,K.L(PS));
HC.L(CC) = SAM4 (CC,"09");
GC.L(CC) = sAM4 (CC,"10");
HY.L = LS+KS;

GY.L = SUM(PS,IDTX.L(PS));
HS.L = SAM4 ("12","09");
GS.L = SAM4 ("12","10");

THE = SAM4 ("13","09");

TGE = SAM4 ("13","10");
TSAV.L = HS.L+GS.L;

TINV.L = TSAV.L;

INV.L(CC) = SAM4(CC,"12");
INVF.L = SAM4 ("11","12");

EXP.L(CC) = samé4 (CC,"11");

IMP.L(CC) = sam4 ("11",CC);

Q.L(CC) = SUM(PS,XQ.L(PS,CC));

QD.L(CC) = SUM(PS,XQ.L(PS,CC))-EXP.L(CC);
TOBS (CC) = sam4("13",CC);

QC.L(CC) = TOBS(CC)-EXP.L(CC);

alphah (CC) = HC.L(CC)/THE;

sh = HS.L/THE;

alphag(CC) = GC.L(CC)/TGE;

sg = GS.L/TGE;

alphai (CC) = INV.L(CC)/TINV.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (CC,PS) = QX.L(CC,PS)/(X.L(PS)*(1-it(PS)));

gammal (PS) = L.L(PS)/ (X.L(PS)* (1-1t(PS)));
gammak (PS) = K.L(PS)/ (X.L(PS)* (1-1t (PS)));
delta(CC) = (sum(PS,XQ.L(PS,CC))-EXP.L(CC))/(TOBS(CC)-EXP.L(CC));
epsilon(CC) = (sum(PS,XQ.L(PS,CC))-EXP.L(CC))/sum(PS,XQ.L(PS,CC));
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vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

AH THE/PROD (CC,HC.L (CC) **alphah (CC)) ;

AG = TGE/PROD(CC,GC.L(CC)**alphag(CC));

AT TINV.L/PROD(CC,INV.L(CC)**alphai (CC)) ;

AP (PS) = X.L(PS)/ (PROD(CC,SAM4 (CC,PS) **beta (CC,PS))
*L.L(PS)**gammal (PS)
*K.L(PS) **gammak (PS) )

AA(CC) = (TOBS(CC)-EXP.L(CC))/ ((SUM(PS,XQ.L(PS,CC))-EXP.L(CC))**delta(CC)
*IMP.L(CC) ** (1l-delta(CC)))

AT (CC) = sum(PS,XQ.L(PS,CC))/ ((SUM(PS,XQ.L(PS,CC))-EXP.L(CC))**epsilon (CC)
*EXP.L(CC)** (1l-epsilon(CC)))

sqd (CC) (SUM(PS,XQ.L(PS,CC))-EXP.L(CC))/SUM(PS,XQ.L(PS,CC));
si(CC) = IMP.L(CC)/ (SUM(PS,XQ.L(PS,CC))-EXP.L(CC)+IMP.L(CC));

wpi(CC) = 1;
wpe (CC) ;
PX.L(PS) =1
PC.L(CC) = 2;
PQ.L(CC) = 3;
PQD.L(CC) = 4;
PEXP.L(CC) = 5;

6

Il
—

PIMP.L(CC) = 6;
EXR.L = 2;

W.L = 2;

R.L = 3;

BT.L = 1;

Equations
EHC (CC)
EGC (CC)
EHY

EGY

EINV (CC)
EINVE
EHS

EGS
ETSAV
ETINV

EX (PS)

EQ (CC)
EQD (CC)
EEXP (CC)
EIMP (CC)
EQC (CC)
EPIMP (CC)
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EPC (CC)
EPX (PS)
EPQ (CC)
EPQD (CC)
EPEXP (CC)
EEXR
EwW
ER
EIDTX
EBT
EHC (CC) ..
HC (CC) =E= alphah(CC)*HY/PC (CC)
EGC (CC) ..
GC (CC) =E= alphag(CC)*GY/PC (CC)
EHY..
SUM(CC, PC(CC) *HC (CC) ) +HS =E= W*LS+R*KS
EGY..
GY =E= SUM(PS, IDTX (PS))
EHS..
HS =E= sh*HY
EGS..
GS =E= sg*GY
ETSAV..
TSAV =E= HS+GS
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/PC (CC)

EINVE..
INVF =E= TINV-SUM(CC,PC(CC)*INV(CC))

* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
SUM(CC, vt (PS,CC) *PQ (CC)) =E= PX(PS)
EQ(CC) ..
Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD (CC) ..
QD (CC) =E= sqgd(CC) *Q (CC)
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EEXP (CC) ..
Q(CC) =E= AT (CC)*QD(CC)**epsilon (CC)*EXP (CC)** (1l-epsilon(CC))
EQC (CC) ..
QD (CC) =E= (1l-si(CC))*QC(CC)
EIMP (CC) ..
QC(CC) =E= AA(CC)*QD(CC)**delta (CC)*IMP (CC)** (1l-delta(CC))
* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC) ..
PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..
PC(CC) *QC(CC) =E= SUM(PS, (1-it (PS)) *beta (CC,PS)*X(PS)*PC(CC))+alphah
(CC) *HY+alphag (CC) *GY+alphai (CC) *TINV
EPX (PS) ..
(1-it (PS)) *PX (PS) =E= (1/AP(PS))*PROD (CC, (PC(CC) /beta (CC,PS)) **beta (CC,PS))
* ((W/gammal (PS)) **gammal (PS) )
* ((R/gammak (PS) ) **gammak (PS) )
EPQ(CC) ..
PQ(CC) =E= (1/AT(CC))* (PQD(CC) /epsilon(CC)) **epsilon (CC)* (PEXP(CC)/ (1-
epsilon (CC)))**(l-epsilon(CC))
EPQD(CC) ..
PC(CC) =E= (1/AA(CC))* (PQD(CC)/delta(CC))**delta (CC)* (PIMP(CC)/ (l-delta
(CC)))**(l-delta(CC))
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
* Trade closure
EEXR. .
SUM (CC, PEXP (CC) *EXP (CC)) =E= SUM(CC,PIMP (CC)*IMP(CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW..
SUM(PS, (1-1it (PS) ) *gammal (PS) *SUM (CC, vt (PS,CC) *X (PS) *PC(CC)) /W) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM(PS, (1-1t (PS) ) *gammak (PS) *SUM (CC, vt (PS,CC) *X (PS) *PC(CC)) /R) =E= KS
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS) *PX(PS)*X(PS)

* Balance
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EBT..
BT =E= SUM(CC, SUM(PS,vt (PS,CC) *PX (PS) *X (PS)))+SUM(CC, PIMP (CC) *IMP (CC) )
-SUM( (PS,CC), (1-it (PS)) *PC(CC) *beta (CC,PS) *X (PS))-SUM(CC,PC(CC) *
(HC (CC) +GC (CC)))
-SUM (CC, PC(CC) *INV(CC))-SUM(CC, PEXP (CC) *EXP (CC))
Model CDT4
/
EHC.HC
EGC.GC
EHY.HY
EGY.GY
EINV.INV
EINVE.INVF
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EX.X
EQ.Q
EQD.QD
EEXP.EXP
EIMP.IMP
EQC.QC
EPIMP.PIMP
EPC.PC
EPX.PX
EPQ.PQ
EPQD.PQD
EPEXP.PEXP
EEXR.EXR
EW.W
ER.R
EIDTX.IDTX
EBT.BT
/:
CDT4 .WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CDT4 USING MCP;

THC = SUM(CC,HC.L(CC)) ;
TGC = SUM(CC,GC.L(CC)) ;
GDP1 = SUM(PS,SUM(CC, vt (PS,CC) *PC.L(CC)) *X.L(PS))-SUM((CC,PS), (1-1t (PS)) *PC.L
(CC) *beta (CC, PS) *X.L(PS)) ;
GDP2 = W.L*LS+R.L*KS+GY.L;
GDP3 SUM (CC, PC.L(CC)* (HC.L(CC)+GC.L(CC)))+SUM(CC,PC.L(CC)*INV.L(CC))
+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) -SUM(CC, PIMP.L (CC) *IMP.L(CC) ) ;

FILE CDT 4 /CDT4.CSV/;
put CDT 4;
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CDT_4.PC=5;CDT_4.ND=6;CDT_4.NZ=1.E-6;CDT_4.NW=20;CDT_4.PW=450
PUT 'GDP1';PUT GDP1l;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT "INV (CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'HS';PUT HS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Q(CC)"'/;

LOOP (CC, PUT CC.TL; PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL; PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL; PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)'/;

LOOP (CC, PUT CC.TL; PUT QC.L(CC);PUT/;);
PUT 'PIMP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL; PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)'/;

LOOP (CC, PUT CC.TL; PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)"'/;

LOOP (CC, PUT CC.TL;PUT PQD.L(CC);PUT/;);
PUT 'PEXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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BAR TR SE 2007 4E =] SAM £#7 1Y CDT1, CDT2., CDT3 l CDT4 %4y
SIRHE 2012 4F 42 30T SAM F 857 DU B A A
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CES T AT 5 5]

CES # R#= A ( Constant Elasticity of Substitution Technology models, fijF{ CEST
WA ) RE) AR AL, 43 )& CEST1. CEST2, CEST3 Ml CEST4 %!,

AREAA—A CES ( AERAUHAE ) &, EH P U256 3 B B CES %L
ity Fh, A= E TR CES SORIEAT A, I H % M CES i L1719k
B BE I S AR CES B WK R it , [EI PR32 5 4% R CES s OB ik sl 1, %%

B— CEST1 HiN

CESTI #5%%4 ( Bl Constant Elasticity of Substitution Technology 1 [J4i5 ) fii& T CES
SR — N FRIEIE . ZATHE TR 4-1 MM MEIRE T . R 4-1 5K 2-1 foRxs
FE, H =AM, RS A — R, A AR, LR
—AET M R T BB I IR R R R Sy SE R, X R %R

& 4-1 CEST1 REUKIEH) SAM Hi7E

il ol | B | e | PR 2 PR3 TR BRI Js8ay

A

Hi—l 488 930 000 0 0 488 930 000
el 0|5 775 808 480 0 5775 808 480
el 0 0[1923 851139 1923 851 139
PR 68771565 249167666 25500448 145490320 488930 000
PR 2 102 596 499 |3 647 832 322| 482 134 745 1543244 915| 5775 808 480
PR3 30970 198| 533855691| 387322375 971702 875| 1923851 139
BH 286 591 738 1 344 952 802 | 1 028 893 572 2660438 111
BRI 2660438 111 2660438 111
it 488930 000| 5 775 808 480| 1923 851 139| 488 930 000| 5 775 808 480| 1 923 851 139|2 660 438 111|2 660 438 11121 698 055 461




__________________________________________________________________________________________________________________________________ CESBAREAS |
—. CEST1 =&k ErI X
Lo P BT s A = 3 1 2B = Hi IR CES HAR AT
2. BHURFERIT R K 4% IR CES fim % 55 9K ;
3. HURFRIT A B S [ T R S
4. AT — T b BB R AR AT AR Ry B AR [ R R .
= 1EEIEE
PS =R
cc =R
=\ REWMSY
SAMI(RSAM,CSAM) R 4-1 BRI
su RN AR
sp(PS) R AR
alpha(CC) BURS FB 1 e 475 5K 7 b 9 0 {1 L
beta(CC,PS) Az R T A ) SR R AR L
gamma(PS) AR T SR AR A L
vi(PS,CC) oy 2%, om0 7= i 0 [ R L B
AC CES UM oR 000 4 T F 8
AP(PS) CES A= 7 R B 1 4 T R 2K
M, IRBENINET S
FE R tnE
. REZIIEHIEE
TFD R AT R
GDP1 e AR TR GDP
GDP2 IR T GDP
GDP3 2 BRI GDP
7 EEIWRETE
Uy RO
Y BRI B A
FD(CC) HUAE T T 1 foe 24 75 oK 4t
X(PS) A [ AR 70 Bl 7
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QX(CC,PS) UGV PN ¢
V(PS) BERBAR
XO(PS,CC) P

PUY(CC) S B TH 2 1 A A
P(CC) A T 3 LR A A
PX(PS) A 7 Bl B A A
CX(PS) A 7 B Y A

PF LEMIE

BT - A 4 33T

t. HEEITA
A AU U, LA CES U] R BT 305 R i SR AR OG IR, 500

1

U= ACO(;a(CC) . FD(CC)pJp

BE — AR FARE S E T Y R S A% P ARG 0T 38 i e £ A8 [R] 7l
A T DR KE R S U e KAk, Him RAG IR AN T
Max

D=

U :AC-L;a(CC)-FD(CC)’Jj

Subject to
Y =>P(CC)*FD(CC)

cc

L ARPBHINT, TEA:

L= AC-(CZC:a(CC)-FD(CC)pj; +/1(Y—CZC:P(CC)-FD(CC))

Lo U el con fscormneey ] -
~p - A€ 53 a(cc)-rp(cc) FD(CC) p*FD(CC) (; (cc) FD(CC))
e P(CC)= F(cey | alcc) U= 4+P(CC)=0

3. .(CO)-FD(CCY  FD(CC)

a(CC)eFD(CC)" U
B cha(cc).pp(cc)” P(CC)sFD(CC)
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__________________________________________________________________________________________________________________________________ CESBABEAES | .
. P(CC) , p(cc) ur . P(cc) yrt
FD(CC)"" = As—————>a(CC)* FD(CC)" = A+ . =2 .
a(CC)eU 4 a(CCYeU ac? " a(cCC) ac”
FD(ccy =20 PLEC)FD(CC) U™
a(CC)  AC”
AP B S L AWNIEE TRV GIEC S
; (CC)-FD(CC) U}
AY P(CC)*FD Uty
U=A4C- CC)eFD(CC =AC - CC)eAe .
(;’1( )+ FD(CC) j (;“( ) «(CC) AC”]
e
1=U? 47 oy?
P
Y

B b AT K R EAS -

FD(CCY = 40 P(CC)sFD(CC) U U, P(CC)+ FD(CC) U P(CC)e FD(CC) v

a(CC) AC Y a(CC) AC? ~ a(CC)ey  AC’
FD(CC)p—l _ P(CC) . U’ _ P(CC) . U’ _ 1 .Up—l.P(CC)
a(CC)eY AC?  a(CC)sPUU AC” a(CC)eAC” PU

FIEn KR8 A s (Hicksian ) 7 K BREL

! PU

1

P 1-p
—a(cC)rreacteus LY
P(CC)

%ﬂbﬁ%ﬁALﬁﬂ*%%ﬁ%(Mmmmm)%*@ﬁ,w:

1 L 1-p 1 L 1-
FD(CC)=a(CC)i-p s AC'” oU » _PU_ =a(CC)=p s AC'" o Y |_uv_ 1
P(CC) PU

1 p !

£ P L
=a(CC)p e AC'? Yo PU'? ¢ P 7

éczg—,M%ﬁ%<mwmm>ﬂgaﬁ<MmmmM>%$@ﬁw@§m?
-p

PU
P(cc)

FD(CC)=a(CC)" «AC™" «U ( ] =a(CC)" «ACT " «Y s PU " P

141



WA 5e i (Hicksian ) 7 5 RIS A BB 15

N

= AC-{;a(CC)Oa(CC)IPp “ACTP AU -[P(CC)]IPJ

U= ACo(;a(CC)oFD(CC)pj

1

P \p

e 1 . B
= AC"? U PU"" -[Za(cc)lp -P(Cc)lp]
cc
n e . » Vs
PU"™" = AC"* O(Za(CC)lp -P(CC)plj
cC

p-1 1

pU=ac{ Sateeyier(cey’t | =ac s Satcey -r(cey |

T —Jr T, %R A RLEU AT DL BB SR i, B M AR
Min

I-o

c= ZP(CC)-FD(CC)

Subject to

D=

U :AC-(;a(CC)-FD(CC)pJ

LARTIIH AT, TRA:

L=YP(CC)*FD(CC)+ /I(U” —AC? Z(a(cc)-FD(CC)p))

cc

cc
L p(cc)-aeacr 29 Lo mp(cey —o
oFD FD(CC)

P(CC)*FD(CC)=A+a(CC)* AC* « p* FD(CC)’

P(CC)+FD(CC)
Aea(CC)e AC”  p

FD(CC) =

AL S L AWNIER I VG G

U’ = AC* + Y (a(CC)* FD(CC)") = 4C” OZ[a(CC)-

cc cc

P(CC)*FD(CC) |\ Y
/I-a(CC)OAC“pJ Aep

1 1 RAATREH
FD(ccY = P(CC)«FD(CC) _p'Up.P(CC)°FD(CC)
() CAsa(CC)eAC”ep ¥ a(CC)eACTep
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e -
| a(CC)s AC”?
T P(cC)
_[a(CC)eaC” ey = N o
FD(CC)—[W] a(CC)i-r e AC'7 U [P(CC)]

1

N
_ a(CC)ir e ACTT U T s Uﬂ( Py J

1
P 1 7
= a(CC)rr o ACT oU | 2L | _ () o ace s o| LY
P(CC) P(CC)
U o

~a(CCY +ACT e ( fCCJ

B, RRE M AT LR RE 3% R A ] T gl B — MR G g, R AR 9
F i RABNE S ORI R R, = i 9= 2, Ok o B H 2 BRson
AL LABEAE A e A o 255, DL AU e R AR IR AT LA A 5 1 2% A1 e R AL ]

A FE:
Max
m =R, +U-YP(CC)*FD(CC)
cc
Subject to

U= ACO(Za(CC) . FD(CC)pJp
R LR AAHCA HARRECPA3

T=P,+AC- (Za (CcC)sFD(CC) j ZP (CC)sFD(CC)

SR ) FEARR MR B 8 58 TR e A R B OR B8, W F

dﬂ:P.l. 1

1% ,, .
DS (cha(cc).FD(CC)) a(CC)e «FD(CC)’ » AC

FD(CC)

[Za(CC)- FD(CCY’ j _p(cc)
ACP 1
=P, U” ( ).W.
= B, + AC” +a(CC)* FD(CCY™ +U'™ — P(CC) =0

FD(CC)" «U-P(CC)
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_ P(cC)
B e AC” eq(CC)sU'""

- P
FD(CC) ™ =a(CC)e AC? oU" " o —U__
(cey " =a(cc) P(CC)

1 1
p 1-p 1-p L P
FD(CC) = a(CC)rr » ACT -Uo( Py )J ’ :(“(CC)J " PUT e ACT oU

p(cc P(cC)
1
a(CC)\> o e L
=\ 0 «PU"™? «PU ™" « AC"? oU « PU
1
—p A A 7
(AN oyt e acim ey o[ HED) L pyets geor oy
P(CC) P(CC)
(a(cC)eacePUY ¥
- P(CC) ACsPU

A bR
FD(CC)™” P(cC) FD(cC) P(cC)

Ol(CC): P 1-p I-o -
AC? «U B, ACT ey B,

I\ EF=EITH
BB MREMA = E R A CES A=A, 8 PSR TR ™= X(PS), BV &I T
AR x A FEZR A v 1Y CES BERX, XN

1

H(PS) = AP(FS)- {z“ CC,PS)e (CC,PS)p(PS)+Za(f,PS)-v(f,PS)”(PS)j"(PS)

S

FERUE PR AT, A A 7 2 3000 e A ol v ) A R A Y KPR
SEBMBE i KA. 55 PS A= B A i R AL R BT R A A R A
Max
7ps = P(PS)* X (PS)-> P(CC)*x(CC,PS) Zw v(f.PS)

Subject to

1

X(PS) AP PS (Z{Z CC PS) (CC,PS)p(PS) +Za(f,PS)'V(f,PS)p(PS)jp(PS)

S

P LA EAFICA B bR e PAS

1

o T IS)APS) (Z“ CC.PS)ex(CC.P S)p(m+Za(f,PS)-v(f,PS)p(PS)JP(PS)_
f

Y P(CC)ex(CC,PS) ZW f)ev(f,PS)
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8 3 ot B x Ay R SR
1

=P(PS)-AP(PS)-—p(PS)-

ax(CC, Ps)
1-p(PS)
p(PS)

(Za(CC,PS) x(cc,psy" +ZafPS (f’PS)p(ps)J

a(CC.PS)+ p(PS)+x(CC,PSY"" — p(CC) = P(PS)*

PS)'(ZO{(CC,PS) x(cc,pPSY +za f,PS)e (f’PS)p(pS)J o

a(CC,PS)sx(CC,PS)""™™" —P(CC)=0

« AP(PS)» [ a(CC,PS)ex(CC,PS) PS)+Za(f,PS)-v(f,PS)p(PS)J
-

cc

a(cc,PS)ex(cc,ps)"™"" = p(cC)

x(cc,ps) ") = P(PS), a(CC,PS)+ AP(PS)»

p(cc)

1-p(PS)
[Za(CC,Ps)-x(CC,PS)”“’”+Za(f,PS) v(f.PS)" ”j”( )
cc f

x(CC,PS)= a(CC,PS)-AP(PS)-P

Sicc.rs)ex(ce.rsy™ s Sa(rp9)orsy |

x(CC,PS)=| a(CC,PS)s AP(PS)e

P(PS)JIP(PS) ( X(PS)]

P(CC) AP(PS)

v(f,PS)=[a(f,ps).Ap(pS). f;((f;?))JH [ X (PS) J

AP(PS)
5o S)=1_pl(ps) PR OB PN, U P46 o 1] 0 3 R 55
o(PS)
x(cc,m=[a<CC,PS>-AP<PS>'igg} {jf(ii))]
o(PS)
v(f,Ps>=[a<f,PS>-AP<PS>'i(f;))J [i(é?ﬂ
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«(CC,PS) - P(CC)W(CGPS)Jml
AP(PS).P(PS).(;(S;?)]W
JFR
o .5) ST
Ap(ps).p(ps).[j;((l;?)JW
B4
a(CC,PS)+a(f,PS)= P(CC)-x(CC.PS)ir _, w(f)ev(/, PS)e |
sy p(esye| XL esyepiosy | 219
_ PCC)x(CC,PS)m +w(f)v(f, P9
Ap(ps).p(ps).(j;((‘;i))]“(l")
AP(PS)-P(PS)-[I;;((Z?)T(; T P (CC)ex(CC, PS)F + w(f)v(f, PS)i
TR,

1
P(CC)ex(CC, PS)ol
(Z(CC,PS): ( ) x( ) Ps)

1

P(CC)x(CC.PS)oTE) +w(f)ev( /. PS)o05)

1

a(f,PS)= “(/3°folPS)dP$ |

P(CC)ex(CC,PS)ors) +w(f)ev(f,PS)e(rs)

R BT A A E A HE
HE—20

1

AP(PS)= X(PS)-[Za (cC, PS)sx(CC,PSY"™ + Y a(f,PS)ev(f,PSY") J o)
cc 7
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LA REEIE - S S AWANE S E G

sy ans) (Za (cc.ps)ex(cc,ps)™ Za(f,Ps)-v(f,PS)”(PS)]p(m

cc f

p(PS‘)
(PS) p(PS)ep(PS) P(PS) \i-r(Ps)
{Z“ (CC. PS)ea(CC,PS YA + AP (PS) Trmy X (PSY ( ( )J "

P(CC)
p(PS) (PS)p(PS) £PS) 1
Da(f,PS)ea(f,PS)-rrs) AP(PS)plppPSOX(PS)p(PS)c(P(PS)Jp( e
’ w(f)
AP (PS)=r(rs) 1 #s) « X (PS)e (PS) (Za (cc PS) * P(CC)=p(rs) p(PS)
1 —p(PS) ﬁ
Z (f PS) -w(f) p(PS)j
S

1=AP(PS) «P(PS)’ (Za (cc,ps) «P(CC)™ Za(f,Ps)"-w(f)”]

P(PS)=AP(PS)" [Za cc,ps) «P(CC)™ Za(f,PS)“-w(f)“’j

S

BT oty M B B TR AN L AU AR 77 iR P A

= AP(PS) (Za (cC, PS)ex(CC, PSY"™ + Y (f,PS)ov(f, PS)”(PSJ
f

lpPS

( x(cC,PS) "™ o ap(PS) ") o x (PS)"

p(PS)-1 1

= X (PS) o(rs) ¢ P(PS) o(rs) » (chx(cc,PS)oP(CC)+Zv(f,PS)ow(f)]p

1
1

P(PS)i) = X (PS) 75 -(;x(cc, PS)-P(CC)_,_;V(f’PS).W( )]p(l’s)

x(cc, ps)

P(PS)=3 sy -p(cc)+zvX(’PS) w(f)

cc

~
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L. CEST1 RBWTE X RARIE
5 LT BRI AR e O R AR AR, ME— AR Z Ab AR /) LT $ AR e pl T CEST
AR, XEAFER, BARILE 4-1,

CEST
El CEST

CEs¥| Fp |+ ox | | FE |
CEST
I— pall—
4-1 CEST1f&8I% RRIE

+. RBEHHIE

XH, UY=U, PUY=PU, PF=w(f), FE=v(f,PS), alpha(CC)= a(CC), %X 1A
BRI RN PR S, A EAE RPN R B S 4

1. HUESTTR R AR (FD(CC))

FD(CC)=a(CC)" s AC™ P};J (Pfgc)]

2. ®H (Uuy)

UY = AC-(ZaC (CC)-FD(CC)]_.YL]W]

3. HUMETTAY A (Y)

HURFR T A8 B A i 2R W SO 2507 e E
Y P(CC)+FD(CC)=PF+FE

4. TR (X(PS))

RS — A IR, e P HIRAS I 9 2 7 3 B K
D vt(PS,CC)s P(CC)=CX (PS)

5. A E =SB (QX(CC,PS))

sp(PS)
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6. A IERBA (V(PS))

V(PS):[J/(PS).AP(PS). CXP(;S)T)(PS) ( X (PS) J

7. WP A (P(CC))
AL — A — B A A, D B AR A I BRI R AR — A% AT A
HEHEMHE o
D vt(PS,CC)s X (PS) =) QX (CC,PS)+FD(CC)

8. i E Mg (PX(PS))
PX (PS)=>wt(PS,CC)*P(CC)

9. BRVfirsk B RKMF (PF)
R — BT, eE AR E R E RN (AT A R NS ).

YV (PS)=FE

10. BUHSCETHSRMAE (PUY)

1-su

PUY = AC™! .(Czcla(cc)w ,P(Cc)lmj

1. A=A (CX(PS))

CX(PS)=AP(PS)" -(Zﬂ(CC,PS)”’“’S’ «P(CC)™"" 4y (PS)"") pF“-"”“’”j]_SP(PS)

cc

12, B 5 B K 00K (BT)

R BEAE — A~ — e iy 25 PR AN — BB A, T DU AR TR A s TR AN
3T R R G AR L, — A e A B AN B A SRR AT IR, W) BT 45T 0,
WPR BT ASET 0, WIS RLEAT A IER , A TR

BT =»">"P(CC)evit(PS,CC)s X (PS)-> > "P(CC)*QX(CC,PS)-> P(CC)s FD(CC)

13. A7k L AR Bl RIS GDP (9 4 55 K2 % ( GDPI . GDP2 Fl GDP3 )
K BE AN — A — M A P A S — BB A, Al DU B AN 5 fE—
PIEPRESTT , A5 THRRY GDP % 5E A, 15 WU WAL B A 7 R A, R GA B —
SN RIS
GDP1=Y"%"P(CC)*vi(PS,CC)* X (PS)-> > P(CC)*0X (CC,PS)

cC PS PS CC
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GDP2 = PF e FE

GDP3 =Y P(CC)+FD(CC)
+—. CEST1#&RA&H GAMS 125

* Constant Elasticity of Substitution Technology (CEST) series

* CEST1 model

* This is the simplest case based on the SAM1 table where 3 sectors or/and
* commodities, 1 factor and 1 institution are considered.

* Assumption:

* 1) Producers' production follows CES technology and institution's demand
* follows CES preference

* 2) Institutions total income and expenditure are identity

* 3) Commodity 1 is numeraire

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

*SYSOUT=0FF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Factor

08 Institution

09 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CCl)

’

PARAMETERS

SAM1 (RSAM, CSAM) SAM1 data

su Substitution elasticity of Utility

sp (PS) Substitution elasticity of Production
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alpha (CC)
beta (CC, PS)
gamma (PS)
vt (PS,CC)
AC

AP (PS)

FE

TEFD

GDP1

GDP2
GDP3
VARIABLES
Uy

Y

FD (CC)

X (PS)

QX (CC, PS)
V (PS)

XQ (PS,CC)
PU

P (CC)

PX (PS)

CX (PS)

PF

BT

OX.L(CC,PS)

Value share of final use of commodity by institution
Value share of intermediate inputs or uses
Value share of factor input

Make Table of production supply

Scaling parameter of CES utility function
Scaling parameter of CES produciton function
Factor Endowment

Total Final Use

GDP by production method

GDP by income method

GDP by expenditure method

Utility

Income of institution

Final Demand of commodity by institution
Domestic produciton

Intermediate demand of commodity by producer
Factor demand of commodity by producer
Output Product

Price of Utility or aggregate consumption
Price of domestic commodity

Price of producer

Cost of producer

Price of Factor

Balance of Trade

SAM1 (CC, PS) ;

X.L(PS) = SAM1("09",PS);

XQ.L(PS,CC)

SAM1 (PS,CC) ;

V.L(PS) = SAM1("Q07",PS);

FD.L(CC) = SAMI1 (CC,

"08"),'

TFD = SUM(CC,FD.L(CC)) ;
FE = SUM(PS,V.L(PS));

Y.L = FE;

alpha (CC) =
beta (CC, PS)

FD.L (CC) /TFD;
= QX.L(CC,PS)/X.L(PS);
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gamma (PS) = V.L(PS)/X.L(PS);

beta(CC,PS) = (P.L(CC)*QX.L(CC,PS)**(1/sp(PS)))/(SUM(CC1,P.L(CCl)*QX.L(CC1,
PS) ** (1/sp(PS)) ) +PF.L*V.L(PS)** (1/sp(PS)));
gamma (PS) = (PF.L*V.L(PS)**(1/sp(PS)))/(SUM(CC1,P.L(CC1l)*QX.L(CC1l,PS)**

(1/sp(PS)))+PF.L*V.L(PS)** (1/sp(PS)));
vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);
AC = (1/PU.L)*SUM(CC, (alpha (CC)**su)* (P.L(CC)**(1l-su)))**(1/(1l-su));
AP (PS) = X.L(PS)/(SUM(CC,beta(CC,PS)*QX.L(CC,PS)**(1-1/sp(PS)))
+gamma (PS) *V.L(PS)** (1-1/sp (PS))
) ** (sp (PS) / (sp (PS)-1))

P.L(CC) = 2;

PF.L = 3;
PU.L = 4;
CX.L(PS) = 1;
BT.L = 1;

P.FX("04") = 1;
* when taking price index as numeraire
*PU.FX = 1;

Equations
EFD (CC)
EUY
EY
EX (PS)
EQX (CC, PS)
EV (PS)
EP (CC)
EPX (PS)
EPF
ECX (PS)
EPU
EBT
EFD(CC) ..
FD(CC) =E= (alpha(CC)/P(CC))**su*PU** (su-1) *AC** (su-1) *Y
EUY..
UY =E= AC*SUM(CC,alpha (CC)* (FD(CC)** (1-1/su)))** (su/ (su-1))
EY..
SUM (CC, P (CC)*FD(CC)) =E= PF*FE
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
SUM(CC,vt (PS,CC)*P(CC)) =E= CX(PS)
EQX (CC, PS) ..
QX (CC,PS) =E= (X(PS)/AP(PS)) * (beta (CC,PS) *AP (PS) *CX (PS) /P (CC) ) **sp (PS)
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EV(PS) ..
V(PS) =E= (X (PS)/AP(PS))* (gamma (PS)*AP (PS) *CX (PS) /PF) **sp (PS)
* Constraints of commodities, to determine prices of commodities
EP(CC) ..
SUM (PS, vt (PS,CC) *X (PS)) =E= SUM(PS,QX(CC,PS))+FD(CC)
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*P(CC))
* Constraint of factor, or factor market clearance, to determine price of
factor
EPF..
SUM(PS,V(PS)) =E= FE
* Price of utility or aggregate consumption or Price index as numeraire
EPU..
PU =E= (1/AC)*SUM(CC, (alpha (CC)**su)* (P(CC)**(1l-su)))**(1/(1l-su))
* Cost of production
ECX (PS) ..
CX (PS) =E= (1/AP(PS) ) * (SUM(CC, (beta(CC,PS) **sp (PS))* (P(CC)** (1-sp(PS))))+
gamma (PS) **sp (PS) * (PE** (1-sp (PS)))) ** (1/ (1-sp(PS)))
* Balance
EBT..
BT =E= SUM(CC,SUM(PS,vt (PS,CC)*P(CC)*X(PS)))-SUM((PS,CC),P(CC)*QX(CC,
PS))-SUM(CC, P (CC) *FD(CC))
Model CEST1
/
EFD.FD
EUY.UY
EY.Y
EX.X
EQX.0OX
EV.V
EP.P
EPX.PX
EPF.PF
EPU.PU
*EPU.PF
ECX.CX
EBT.BT
/;
CEST1.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CEST1 USING MCP;

TFD = SUM(CC,FD.L(CC)) ;

GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC)*QX.L
(CC,PS));

GDP2 PF.L*FE;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC)) ;

153



FILE CEST 1 /CEST1.CSV/;

put CEST 1;

CEST 1.PC=5;CEST 1.ND=6;CEST 1.NZ=1.E-6;CEST 1.NW=20;CEST 1.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL;PUT FD.L(CC);PUT/;);
PUT 'TFD';PUT TFD;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;):;
PUT 'Price'/;

LOOP (CC, PUT CC.TL;PUT P.L(CC);PUT/;);
PUT 'Price of Factor';PUT PF.1;PUT/;
PUT 'Price of Utility';PUT PU.1;PUT/;
PUT 'Y';PUT Y.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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CEST2 #% %l & CEST1 B AR — ¥ . 5% 4-2 Fon, 5 CESTI1 BALK R #
f&, CEST2 BAVK B R W T o5 sh M AP E R, FHHIGm TSR Tk,
% 4-2 CEST2 #E{kiEH SAM HiE%

Hih
i A v A Rt A B o T N i B i T K 555 Bk | BRI | HeB Bt
KA

Ay

" 488930000 0 0 488930000
7l

B 0|5775 808 480 0 5775 808480
7l

e 0 01923851139 1923851 139
7k
g1 | 68771565 249167666 25500448 114976729 30513592| 488930000
g2 | 102596499|3 647832322 482134745 395491877 1147753 038| 5775808 480
P3| 30970198| 533855691 387322375 806966764 164736 111| 1923851139
) [271816270| 459941924 368714806 11100473 000
Yk | 14775468) 885010877| 660178765 1559965 110
Wf’“] 1100473 000| 1 559 965 110 2660438 111
N

% 1343002740 1343002740
B3t [488.930000(5775 808 480| 1923 851 139| 488 930000(5 775 808 480| 1923 851 1391 100473 000| 1559 965 10| 2660438 11| 1343 002740{23 041 058 202

—. CEST2 =& kiEAIRIX

CEST2 #ERUAKYE A%, b CEST1 B EIHE fin T — AN -
Lo b T sl A 7= 3 1 A 77 # IR CES BER AT

2. HUATERITT B0 oK % B CES i & S5 2L 5

3. BLAHST TR S A SR IR T S S

4. AT — T BB ER AN AR T A A R AR [ ROk
5. RRBESETEOMHE ., AGEERSHIE.

Z REMEES R

PS PR
cC T b
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=\ RENSH

SAM2(RSAM,CSAM) F 4-2 A R AR
su A5 AR B

si AR

sp(PS) R AR
alphac(CC) HU T T T H P 4544

sV BRG] 1 fids 5 01 1)
alphai(CQC) P I T i 7 oK 254
beta(CC,PS) Az PRI Hp ) T SR 25
gammal(PS) ERSIES PNE i
gammak(PS) WA AR

vi(PS,CC) feen e, TS =l AT A 7= B 7= i 0 1 R He )
AC CES &4 o8 5010 45 T 5 5L
Al Cobb-Douglas 5 %% bR % 45 it 2 %X
AP(PS) CES Az 7 R &Y 1) 46 it 3 5K
M, RERIMNETE

LS 57 ) B

KS PR BLIR

. BRI E

TFD IS8 E. ST PIN

GDPI e R Pk GDP
GDP2 IR AL THE ) GDP
GDP3 i BRI GDP
7 REMNAETSE

Uy RO

Y BUAFETT A S
FD(CC) BURE T Y B 44 75 oK i
TSAV M

TINV AR

INV(CC) P Y il 7 oK =
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X(PS)
OX(CC,PS)
L(PS)
K(PS)
XO(PS,CC)
PU(CC)
P(CC)
PX(PS)
CX(PS)
w

R

BT

. EEEITAH

A AU U, LA CES U] R BT 305 R i SR AR OG IR, 500

A A 7 S
UL N

55 sh % A it
TR A
7

R BT B A
7 [ T b B A
PRI B 0

A 7 B R AR

T A A<
GENTEES

S A G 56 50

cc

UA:AC-(E}n(CC)-FD(CCY]p

e —MUERNE ERAE L E U Y FIRT SO is PRI 0 8 5 1 £ 4[] 7

KPR L BAU ek, He RAL RN

Max

U= AC-[CZC“% (CC)-FD(CC)*’j

Subject to

N

(1-sv)eY =>'P(CC)* FD(CC)

M8 CESTI Mt S =, I HA 0=$, WA

FD(CC) —a (CC)U « AC .U.(pfgc)] =aq, (CC)O e ACT o' .((lg(sgz;))’}
IFH
Fp(ccl) (a,(cct) P(cc)Y
FD(ccz)_(a(Ct2)°P(CCUJ

fin A 7
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T, AT R AT LK ALK %, B e/ ME A, JnE
Min
c=Y P(CC)*FD(CC)

Subject to

N

U= AC-(ZQC (CC)-FD(CC)pj

cc

FD(CC)=a,(CC) = AC (1_;2'Y -[Pf é’C)JU
o, (AR AT DUBOE 2 R (] T 9 B — A A R G gl AR AR AR PR
FHHORAL “BONRT A U7 B AN, HO A 2 A, A D R B BRSO
ATLAREAE A e A o 2528, DL IO S R AR TR T LA A D8 1 2% 1L de R AR ]
mr .
Max
m =R, +U-YP(CC)*FD(CC)

Subject to

D=

U= Ac-(;ac (CC)-FD(CC)pJ

P A EAFICA B bR e P A

FD(CC) = aE(CC).ACoPU]U.(l_sv).Y

P(cC) AC+PU

p-1

PU = 4C" (;a (cCy -P(CC)pp—lJ

.
1-o

PU = AC™ (;a (cCy s P(Cc)laj

I\. BEEITH
H TR & Cobb-Douglas & ¥ ks, L% [H T CDT2 BHIE .
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e £EF=EBITAH
RREFEMEA =B BERH CES = H AR 8 PSR IR ™= X(PS), BIAAFFT
BRI A QX M FHE R A L MK ) CES e, .

1

X(PS)= AP(PS)e (Zﬂ(CC, PS)+0x (CC,PSY"™ +y1+L(PS)"™ + yk ok (PS)Y" JP(PS)

cc

TEBCAE T BOR AR, A A ™ 2 24938 o 28 5 45 ol v i) AR 28 3 5 A B 7K
A i R AL . 55 PS A2 A B R AL TR T2 A R
Max
7ps = P(PS)* X (PS)= > P(CC)+ QX (CC,PS)~W + L(PS)-R+K (PS)

Subject to

(PS)= AP(PS)°[Zﬂ(CC, PS)*0x (CC,PSY""™ +y,(PS)e

L(PS)"™ +y, (PS)e K (PS)""™ )M

Rl S L AWNIEE N VG LE Y
g =P(PS)-AP(PS)-(ZIB CC,PS)'QX(CC,PS)’)(PS) +7, (PS)'L(PS)p(PS) N

cc
1

7, (PS)+ K (PSY"™ )5 =3 P(CC)+ 0X (CC, PS) =W * L(PS)~R+K (PS)
e B X, LK SRR

QX(CC,Ps)=(ﬁ(cc,pg).Ap(pS),P;(((C];S))JG(PQ ( X (PS) ]

L(PS){VZ (PS).AP(pS).PXV(VPS)JG(PS) ( X (PS) J

K (PS) :[7k (PS)» AP(PS)» PX;PS)]”(PS) ( X (PS) J

1

P(CC)*0X (CC, PS)a(rs)

B(CC,PS)=

1 1

1
P(CC)* QX (CC, PS)a(rs) + W ¢ L(PS)a(?s) + R+ K ( PS)a(rs)
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WLGQJ*
7 (PS)= i
P(CC)* QX (CC, PS)a(rs) +W o L(PS)J(PS ) + R K (PS)e(rs)
. (PS) = Re K(PS)JW

1

P(CC)e0X (CC, PS) (PS) +W o L(PS) (#5) + R o K (PS)a(rs)

bR T A A A T

— 4,
AP(PS)= X (PS)e

{Zﬂ(CC,PS)-QX(CC,PS)”(PS)+;/1(PS). (PSY"™ 47, (PS)» (PS)p(ps))pws)

B AR T ORACA A R B 15

1

PX (PS)=AP(PS)" -(Zﬂ(CC, PS)" «P(CC) ™" +y,(PS) W' +y, (PS)" «R" ”j“

cc

+. CEST2 R T =X RARIE

5 LT2 BRI AR i 5 R AR R AH TR, ME— AN [R] 2 AR AR B9 LT $ORHe il 17 CEST
TR, X EAEE . AR IE 4-2,

CEST
[ o ]cest m \
CEST
[ v | \| o |+ ox | [Lsks]
fcpr J
CEST
[y = [rsav | [ ]

E 4-2 CEST2RBTEXARRRE

+—. RBEGEWFIE

X B, alphac(CC)= a,(CC) , alphai(CC)= @, (CC) , beta(CC,PS)= B(CC,PS) ,
gammal(PS)= y,(PS) & gammak(PS)=y, (PS) , %3\ i 221 B8 S AL I o 1 25
SR, iRV R AP R BB S A

1. BUMETTR R4 K (FD(CC))

I D
FD(CC)=a,(CC)" «4C U [ )J
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2. %A (UY)

UY:ACH(E}L(CCyFD(CCYQJW
3. HLMERTTAYEHCA (7)
AL 1T A A 3 1o 2 SRS SR A R

D> P(CC)s FD(CC)+TSAV =W LS+ R KS

4. BAEE (TSAV)

S B i BT S T S B ) A,k ELAILA T T S A R T R
TSAV =sveY

5. BW (TINV)

B SE— A — MO 5, T2 2 T A 8 SR gl 8 e ) A % oy S 8 e i 2 X
PR Ry T e A A A R R R A A% o A SR BT 5 A R T 1 P A O 2R el R R T S
D32 25 AR AR J— > — X A 25, R B PR A IR A R R T 2R R R A A Oy B

HEO AR, W SC R ATH K, PHOCR A3 L
TINV =TSAV

6. BLHIESXIE A A F R (INV(CC))
BEGTIE Bl X R i () 75 RO 72 HURBEBT 10 1 52 LU B AR Ah A A B0

o, (CC)TINV

INV(CC) = )

7. R (X(PS))
RS MR, R P BIRAS IR B9 2 7 0 B K
D vt(PS,CC)s P(CC)=CX (PS)

8. Al B A (QX(CC,PS))

sp(PS)
QX(CC’PS)=(ﬂ(CC’PS)'AP(PS)'C;j(((cg)J '(2(@))}

9. A (L(PS))

L(PS)Z[%(PS)°AP(PS).cxéfsjjww”.(4Y(PS)J
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10. %WAHA (K(PS))

sp(PS)
K(PS):[yk(PS)-AP(PS)-CX;PS)] -(X(Ps)j
UL i s 3 25 1F (P(CC))
AL — A — B A, e BRI B R R (P AR — A T
HEAEMHE o
D> vt(PS,CC)s X (PS) =) QX(PS)+FD(CC)+INV(CC)

12. Figh i s s & 1k (W)
PR — RIS B, e DRI 1 7 S ks (TR B HE A AR ).

> L(PS)=LS

13. BEARM G P i &1k (R)
B — A RIS, e DR I BEA AR (TR BT A% ),

> K(PS)=KS

14. RSB AE (PU)

1

PU=AC" (Za (ccy” s p(cC)” J'

15. A= s A (CX(PS))

CX(PS)=AP(PS) '«

1

(Zﬁ(cc, PS)sp(PS) .P(CC)I*SP(PS) +7, (PS)SP(PS) o (PS) +7, (PS)SP(PS) .Rlsp(PS)jISp PS)

cc

MR BAT B, W CX=PX.
- RS 5 B OR B F RS (BT)
LE%KIE—/I\—J%WS@I/«{ﬁthle—/l\&ifé%#F, AL LA A TR A s TR AN
3T R R G AR L, — A e A B AN B A SRR AT IR, W) BT 45T 0,
WPR BT ASET 0, MBI RLEAT A IER , A TR
BT ="%"P(CC)evit(PS,CC)s X (PS)->>"P(CC)*QX(CC,PS)-

cC pPs PS CC

ZP(CC « FD(CC) ZP (CC)«INV(CC)
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17. A7k O TR B RT3 GDP (4 55K % ( GDPI ., GDP2 Fil GDP3 )
REREA R — A — B 2 PR — B R, W] DUBZE B B AT, e —
PIBPRES T, A5 ETHRA GDP % se A%, 1 W B A7 AE R, R GA 3] —
GDP1=Y%"%"P(CC)evt(PS,CC)* X (PS)->>'P(CC)*0X (CC,PS)

cC PS PS CC
GDP2=WeLS+R*KS

GDP3 = ZP (CC)s FD(CC)+ ZP (CC)eINV (CC)

+Z. CEST2 tR&!fy GAMS iEfF

* This is the case with a CES economy

* which basically is diferrent to a Leontief or Cobb-Douglas economy

* Constant Elasticity of Substitution Technology (CEST) series

* CEST2 model

* This i1s an extension of the simplest case. It is based on the SAM2 table
* below where 3 sectors or/and commodities, 2 factors, 1 institution, and
* savings and investment are considered.

* New: labour and capital, savings and investment

* Assumption:

* 1) Producers' production follows CES technology and institution's demand
* follows CES preference

* 2) Institutions total income and expenditure are identity

* 3) Commodity 1 is numeraire

* 4) Total savings and investment are identity

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF
*SYSOUT=0FF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry
03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Institution

10 Saving or investment
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SETS

PS (RSAM) Production Sectors /01*03/

CC (RSAM) Commodities /04*06/

f (RSAM) Factor income or Value added /07*08/
ALTIAS (RSAM, CSAM)

ALIAS (PS, PS1)

ALIAS (CC,CC1)

’

PARAMETERS

SAM2 (RSAM, CSAM) SAM2 data

su Substitution elasticity of Utility

si Substitution elasticity of Investment

sp (PS) Substitution elasticity of Production
alphac (CC) Composition of consumption by institution
SV Saving propensity of institution

alphai (CC) Investment use of commodity

beta (CC, PS) Use Table of intermediate inputs or uses
gammal (PS) Labour Inaput

gammak (PS) Capital Input

vt (PS,CC) Make Table of production supply

AC Scaling parameter of CES utility function
AT Scaling parameter of Cobb-Douglas investment function
AP (PS) Scaling parameter of CES produciton function
LS Labour Endowment

KS Capital Endowment

TFD Total Final Use

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method

VARIABLES

Uy Utility

FD(CC) Final Demand of commodity by institution
Y Income of institution

TSAV Total SAVings of institution

TINV Total INVestment of institution

INV (CC) Investment by commodity

X (PS) Domestic produciton

QX (CC, PS) Intermediate demand of commodity by producer
L(PS) Labour demand by producer

K(PS) Capital demand by producer

XQ (PS,CC) Output Product

PU Price of Utility or aggregate consumption
P (CC) Price of domestic commodity

PX (PS) Price of producer

CX (PS) Cost of producer

W Wage rate

R Rental rate
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__________________________________________ CESIARBFI |
BT Balance of Trade
S
*The Data Files
K e
S$libinclude xlimport SAM2 SAM2007.xls SAM2'al:plé6
K e e
* SAM data and calibrationa
K e e a
su = 0.5;
si = 0.5;
sp(PS) = 0.5;
LS = SUM(PS,SAM2 ("07",PS));
KS = SUM(PS,SAM2 ("08",PS));
FD.L(CC) = SAM2(CC,"09");
TFD = SAM2 ("11","09");
Y.L = LS+KS;
TSAV.L = SAM2("10","09");
TINV.L = TSAV.L;
INV.L(CC) = SAM2(CC,"10");
X.L(PS) = SAM2 (PS,"11");
OoX.L(CC,PS) = SAM2 (CC,PS);
L.L(PS) = SAM2("07",PS);
K.L(PS) = SAM2("08",PS);
XQ.L(PS,CC) = SAM2 (PS,CC);
PU.L = 1;
P.L(CC) = 1;
W.L = 1;
R.L = 1;
CX.L(PS) = 1;
BT.L = 1;
alphac(CC) = (P.L(CC)*FD.L(CC))**(1/su)/SUM(CC1, (P.L(CC1)*FD.L(CC1))**(1/su));
alphai (CC) = INV.L(CC)/TINV.L;
beta (CC,PS) = (P.L(CC)*QX.L(CC,PS)**(1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QOX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)**(1/sp(PS)));

gammal (PS) = (W.L*L.L(PS)**(1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)**(1/sp(PS)));

gammak (PS) = (R.L*K.L(PS)**(1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)** (1/sp(PS)))

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

sv = TSAV.L/TFD;

AC = (1/PU.L)*SUM(CC, (alphac(CC)**su) *(P.L(CC)** (1l-su)))**(1/(1l-su));

AI = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

AP (PS) = X.L(PS)/(SUM(CC,beta(CC,PS)*QX.L(CC,PS)**(1-1/sp(PS)))

+gammal (PS) *L.L(PS) ** (1-1/sp (PS) ) +gammak (PS) *K.L (PS)

** (1-1/sp(PS)) ) ** (sp(PS)/ (sp(PS)-1))

P.L(CC) = 1;

W.L = 1;

165



* If CPI as numeraire, none of below is fixed
* otherwise one of below is fixed
P.EX("04") = 1;

*W.FX = 1;
*R.FX = 1;
K

* If CPI as numeraire, below is fixed
* otherwise below is not fixed
*U.FX = 1;

Equations
EFD (CC)
EUY
EY
ETSAV
ETINV
EINV (CC)
EX (PS)
EQX (CC, PS)
EL (PS)
EK (PS)
EPU
EP (CC)
EPX (PS)
EW
ER
ECX (PS)
EBT
EFD(CC) ..
FD(CC) =E= ((alphac(CC)*AC*PU/P(CC))**su)* ((l-sv)*Y/ (AC*PU))
EUY..
UY =E= AC*SUM(CC,alphac(CC)* (FD(CC)**(1-1/su)))**(su/ (su-1))

’

EY..
SUM (CC, P(CC) *FD(CC) ) +TSAV =E= W*LS+R*KS
ETSAV..
TSAV =E= sv*Y
ETINV..
TINV =E= TSAV
EINV (CC) ..

INV (CC) =E= alphai (CC)*TINV/P (CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
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SUM (CC, vt (PS,CC) *P (CC)) =E= CX(PS)
EQX (CC,PS) ..
QX (CC,PS) =E= (X(PS)/AP(PS)) * (beta (CC,PS) *AP (PS) *CX (PS) /P (CC) ) **sp (PS)
EL(PS) ..
L(PS) =E= (X(PS)/AP(PS)) * (gammal (PS) *AP (PS) *CX (PS) /W) **sp (PS)
EK(PS) ..
K(PS) =E= (X(PS)/AP(PS))* (gammak (PS) *AP (PS) *CX (PS) /R) **sp (PS)
* Constraints of commodities, to determine prices of commodities
EP(CC) ..
SUM (PS, vt (PS,CC) *X (PS)) =E= SUM(PS,QX(CC,PS))+FD(CC)+INV(CC)
* Constraint of labour, or labour market clearance, to determine wage rate
EW..
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS,K(PS)) =E= KS
* Price of utility or aggregate consumption or Price index as numeraire
EPU..
PU =E= (1/AC)*SUM(CC, (alphac(CC)**su)* (P(CC)**(1-su)))**(1/(l-su))
* Cost of production
ECX (PS) ..
CX(PS) =E= (1/AP(PS))* (SUM(CC, (beta(CC,PS)**sp(PS))* (P (CC)**(1-sp(PS))))
+gammal (PS) **sp (PS) * (W** (1-sp (PS) ) ) tgammak (PS) **
sp(PS) * (R** (1-sp(PS)))) **(1/ (1-sp(PS)))
* Balance
EBT..
BT =E= SUM(CC, P (CC)*SUM(PS,vt (PS,CC)*X(PS)))
-SUM( (PS,CC), P (CC)*QX(CC,PS))
-SUM (CC, P (CC) *FD (CC))
-SUM (CC, P (CC) *INV (CC))
Model CEST2
/
EFD.FD
EUY.UY
EY.Y
ETSAV.TSAV
ETINV.TINV
EINV.INV
EX.X
EQX.QOX
EL.L
EK.K
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* If CPI as numeraire, one of below = no
* otherwise one of below is fixed

EP.P

EW.W

ER.R

* If CPI as numeraire, below = no
* otherwise below is not fixed
EPU.PU

* If CPI as numeraire, below = yes
*EPU.R

/:
CEST2.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CEST2 USING MCP;

TFD = SUM(CC,FD.L(CC));

GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC)*QX.L
(CC,PS));

GDP2 = W.L*LS+R.L*KS;

GDP3 = SUM(CC,P.L(CC)*FD.L(CC))+SUM(CC,P.L(CC)*INV.L(CC))

)
FILE CEST_2 /CEST2.CSV/;
put CEST 2;

CEST 2.PC=5;CEST 2.ND=6;CEST 2.NZ=1.E-6;CEST 2.NW=20;CEST 2.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'FD(CC)'/;

LOOP (CC, PUT CC.TL;PUT FD.L(CC);PUT/;);
PUT 'TFD';PUT TFD;PUT/;

PUT 'INV(CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL;PUT P.L(CC);PUT/;);
PUT 'Y';PUT Y.1;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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CEST3 #R Al & CEST2 #AIRy i — ¥ . 5% 4-3 v, 5 CEST2 BALA R H)
&, CEST3 B ALK ML ER T ;4 1 B FIBOR N 7
% 4-3 CEST3 f&A{kiEH SAM iR %

it
Bl | B | B | R | ER2 | MRS e JR B 5 Bt

A

f4 483,930 000 0 0 483930 000
Pl

B of 5775808480 0 5775808 480
7l

. 0 0| 1923851139 1923851139
Pl

PeE 1| 68TILSES| 249167666| 25500448 11560499)  3416230| 30513592 488930000
P2 | 102596.499|3 647832322 482134745 395491877 0[1147753038| 5775808 480
P3| 30970198| 533855691| 387322375 458473808|  348492957| 164736 111| 1923851139
Al | 271816270| 459941924( 368714806 1100473000
Yok | 14297448| 614907975| 545572456 1174777878
R 1100473.000| 1 174777878 2275250878
B | 478020] 270102903 114606310 385187233
e 1309724604 33278047 1343002740
it | 488930 000(5775 808 480| 1923851 13| 488930000| 5775808450( 1923851 1391100473.000| 1174777878 2275250878| 385 1872331 343002740| 2265 870969

—. CEST3 #AKIERIFRIX

CEST3 BLEMRHE AR, L CEST2 BERUIMA N T — AR R OC T & R ABUR AR IR
AR -

Lo b T8 A 7= 3 1 A 7 44 IR CES $ER AT

2. JEROH 2 K Hi R CES b SE 3

3. TR &, BUMIH 2 K B Cobb-Douglas fii 47 55 3K ;

4. WTRE g, 9% AY R AT oK #2 B Cobb-Douglas fli i 52 3E

5. BHURGERTT i Bl A SE ) T S

6. AF— T b BB R MRS AT RVE g EE AR T2 TR

7. BV T AMHE, AEERSIEIE;

8. JERMFFE B A MBI, BUF ABOURAFIA
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= REIEHER 57K

PS P ER T

cc o il

=\ REMEY

SAM3(RSAM,CSAM) F 4-3 S A% R B R
alphah(CC) J& E B 45

sh i I At 5 i )

alphag(CC) BN H T 2548

sg R A % 151 1]

su A5 R AR B

si o B AL

sp(PS) Az A

alphai(CC) P BE R 7 R S5
beta(CC,PS) AP ) R oK 5 A
gammal(PS) 75 SN R AL

gammak(PS) TARBN R

vi(PS,CC) HEef R, RIRA M ER T A 7 B 7 ) [
it(PS) [i1) 42 ol el A 7= B R

AH J& B CES %30 R 510 46 i 3R AR
AG BUJfF Cobb-Douglas % pF 511 46 i 52 4K
Al Cobb-Douglas 5 %% bR &1 4 ik 3 £
AP(PS) CES Az 7 R &Y 10 46 it 3 5K

M, RERIMNETE

LS 55 ) B

KS BEA B

. BRI E

THC Jei BB 2

TGC BN LT

THE Ji BE S

TGE U B S
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_______________________________________________________________________________________________________________________ BT

o CESpoR#mAsl |

GDPI e AR TR GDP

GDP2 IR TR GDP

GDP3 2 BRI GDP

7 EEIWRETE

Uy RO

HC(CC) f BTH 9

GC(CC) BN H B i

HY Ji BEECA

GY HUR B A

HS Ja R E

GS UM% &

TSAV M

TINV AR

INV(CC) P Y il 7 oK =

X(PS) A AR 7 I S 7

0X(CC,PS) o i) T oK

L(PS) 55 8l 77 2K

K(PS) PEART R

IDTX(PS) 51 273 S A et 7

XO(PS,CC) P

PU RCF SRTH B 9 A A

P(CC) A T 3 LR A A

PX(PS) N a2 S

CX(PS) A [ A 7 ) A

w T

R A [l 4 %

BT 188 A6 50 35

+. BR1TA
JERAUH U, LA CES BUH BB X5 Ry i F55k HC RICHK, U -

U=A4H -(Zah (cc)eHC(CC) j‘l’

cc
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e — MR RS WA HY FIRT ah kg PC Y B0 T 38 2 BE £ AN [R) 7 19
TH BT R S A T e KA, Hodme AR )40 T
Max

U=AH -(Zah (cc)-HC(cc) J;

cc

Subject to
(1-sh)e HY = PC(CC)s HC(CC)
cc

o, [RRE M AT DB RE 2 TR A [R] T S i — R A s B, e AR T B

FHORAL “BOART A U7 B AN, HOE A 2 A, A D T B BRSO
AL AR Dy B e O o 4528, DL B3O S AR TRt il LA A6 2 T 3 A e KA TR

mr.
Max
U=R,+U-YPC(CC)*HC(CC)
cc
Subject to

HC(CC) =g, (cc)-%

IR CEST P i 5 7 | #ﬁ%:é, WA

Hc(cc):ah(cc)f’.AHﬂ.U.[ Py ngah(cc)o,AHgI.Ula.[(l—sh)-yJ"

P(CC) P(CC)
I H
He(ccn) (e, (cct) P(cc2)Y
HC(CC2) | a,(CC2) P(CC)
T — 07, % RAR AT LU AR R A, B/ ME A, h
Min
c=YP(CC)sHC(CC)
Subject to

U=AH -(Za,, (cc)-HC(cc) );

cc
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HC(CC)=a, (CC)"« AH"" « (1_;}111).Y .(PfgC)J

o, IR AT LU E 2 R R A ) T3 B ) — P AR s gy, R P AR B
KA “BOURAL U WA M, F™ s 9 A, R B 2 A PR AT, BT
VABAE RS o S50R, DA LSO S RAR Il BURT LR A D T 98 R T de RAR T4 T
Max

7 =P, *U-YP(CC)* HC(CC)

Subject to
1
U= AH-(Zah (CC)-HC(CC)pJp
cc

AL X AWNIER I VG

a,(CCYs AH+PUY (1-sh)eY
P(CC) AH «PU

HC(CC) =

p-1

PU = AH ™'+ [;ah (cC) e P(cc)pplj

L
I-o

PU = AH"' '(;ah (ccy’ -P(CC)H’J

I\ BT A

H T {EE Cobb-Douglas 285!, B 4[] T CDT3 H iy #fE T 45

. EEITA

H T {EE Cobb-Douglas 255!, B 4[] T CDT3 iy #fE T 45

+. EFEEITA

JULF5 CEST2 MEE 5t & MIF], BR 1478l IDTX BUFEG A FE L 7= 15 3h i) S
W PX 5RANA Cx Z 18], ARMEE B BE R CES £ HR . 58 PS iR
7 th X(PS), RUA&IF T&MAEBA OX, L KK CES mEIER, Kb
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X(PS):AP(PS)'(Z,B(CC,PS) ox(cc,psY"™ +y1eL(PSY" +;/k-K(PS)”(PS)Jp(PS)
TESLAE P BRI RR A A 7 4 2 3 306 P A5 A oy [ B R A KPR

LRI i KA . 5 PS Az WA R AL R TR A B

Max

Tps = CX(PS)-X(PS)—ZP(CC)-QX(CC,PS)—W-L(PS)—R-K(PS)

Subject to

1

X(ps)= AP(PS)'(Zﬁ’(CC,PS)-QX(CC,PS)”(PS) +7,(PS)sL(PSY" + 7, (PS)* K ( PS)/»(PS)jﬂ(PS)

cc

R LR AFACA Bbs s BT 15
Tps = CX (PS)e AP(PS)*

L
p(PS)

+7,(PS)e L(PSY" +7,(PS)e K(PS)p(PS)j _

(Zﬁ(CC, ps)sox(cc,psy™

cc

ZP(CC)-QX(CC,PS)—W-L(PS)—R-K(PS)
oy it R 0X. L OF K OR S#453

o(PS)
QX(CC,PS)=(ﬂ(CC,PS).Ap(pS). CPX((CPCS))] ( X (PS) J

o(PS)
L(PS):[%(PS)%P(PS)‘CXV(VPS)j {ZD(I;?

o(PS)
K(PS)=[7k(PS)~AP(PS)- CXI(QPS)} .[;(Zi)

p(cc,ps)= P(C ) QX (CC,PS)e & |

P(CC)* QX (CC,PS)o(rs) + W o L(PS)o(?s) + R+ K (PS)a(rs)

W L(PS)C«%
7,(PS)= :
P(CC)e0X(CC, PS) 7S) + W o L(PS) o(PS) + R+ K (PS)=(P)

Re K (PS)e(rs) )
Yk (PS): 1 1 1
P(CC)-QX(CC,PS)G(PS)+W-L(PS)G(PS) +R e K (PS)a(rs)
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AR IR AE T A A A R EE A R B
—
AP(PS)=X(PS)e

L
p(PS)

[Zﬂ(CCaPS)'QX(CC»PS)p(PS) +7,(PS)e L(PS)"" +y,(PS)s K (PS)"" j

cc

B ah A R ORACA A P iR AP A

CxX(PS)= AP(PS)" '[Zﬂ(CC,PS)" «P(CC)™" +y,(PS)" « W' +y,(PS) +R" ffj”

+—. CEST3 #HTEXRRIE
5 LT3 BRI AR &k R AR E AR, ME—ASE] Z A AN ) LT R s T CEST
AR, ZHAFEER, BIKNE 4-3,

B CEST ‘

|
[0 ] crst \ ‘

(o) —|] ()
~ CEST
NV

A CEST I J
o[-
(=[] -]
CDT N

& 4-3 CEST3#H#AT RRIE

+=. RBEGEWFIE

X B, alphac(CC)= a,(CC) , alphai(CC)= o, (CC) , beta(CC,PS)= B(CC,PS) ,
gammal(PS)= y, (PS) & gammak(PS)=y, (PS), %3\ 22 i1 M A BT B HLRR e o 19 25 4
SR, iRV R AP R BB S A

. ERIELE (HC(CC))

HC(CC):[(Z;,(CC)-AH-PUJW _(1=sh)eHY

P(CC) AH » PU
2. BUMIHE (GC(CC))

a, (CC)sGY

GC(CC)= P(C0)
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3. %A (Uy)

v = att+{ K (cc)ene(eey = |
4. ERIEA (HY)
D PC(CC)*HC(CC)+HS =W +LS+R*KS

cc

5. BUFIA (GY)
GY =Y IDTX (PS)

6. mRfiEE (HS)

JiE: ER A g TR PR S o B R e B, ok B BB SR AR R TR A
HS = she HY

7. BUEEE (GS)

A g R S o B B e B, ok BLBUR B SO AR R TR A
GS =5sg*GY

8. KMEE (TSAV)

MR ST R E S BUR R Z A .
TSAV = HS +GS

9. EHH (TINV)

BN SE— A — M 5, T2 2 A 8 SR gl 8 e ) A5 % oy S 8 e i 2 X
PR Ay T i O 8 i R 8 S B ME A A% o 0 SR R BT A R TR Y 1 OC R el A S SR
DU S A 78— — e P 20, s F A RS I ) R3O o I SRR AR o Oy B

HEU AR, W SCRATH K, PHOCR A3 L
TINV =TSAV

10, #HIG SART AR K (INV(CC))
PG B KT T i 0 T SR e IR B A [ L O B DA R AR LA

a,(CC)TINV

INV(CC) = P(CC)

1. FHE & A4F (X(PS) )

RS —A— IR, P B EPIRAS IR 9 270 3K
(1-it(PS))* > vt(PS,CC)s P(CC) = CX (PS)
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12. HHEIFE TR (QX(PS))

X(PS)
AP(PS)

cx (PS)J”(”S)

QX(CC,PS)=( J-[ﬂ(l’s)'/lp(f’s)' P(CC)

13. 358K (L(PS))

L(PS)= [w]-(% (PS)*AP(PS)*

AP(PS)

CX(PS)]SP(PS)

14. BEAF R (K(PS))
L AR
_(X(Ps) ), . .
K(Ps)_[AP(PS)j [yk(Ps) AP(PS)
15, R an SO i A F (P(CC))
AL — A — B A2, e BRI B R SR (P AR — A T
HEHEGA% ).
Y vt(PS,CC)e X (PS) =Y 0X(CC,PS)+HC(CC)+GC(CC)+INV(CC)

Cx (PS) J“"(PS)

16. A= sy % (PX(PS))
PX (PS)=>wt(PS,CC)*P(CC)

17. 258 3 V- sl b 3 24 (W)
PR — A — WIS, D IR I 1 57 3 T3 ks (AT B EN AR ).

D L(PS)=LS

18, GEAT Pl s d & (R)
AW B, DE PP B BEA AR (Rl B o A4 ),
D> K(PS)=KS

19. RAHEEHE M (PU)

1

PU = AH"' '(;ah (ccy” 'P(CC)]"”’j

20. S NAS (CX(PS))

CX (PS)=AP(PS) s

1

(Zﬂ(CC’ PSY""™ e P(CCY ™) 4y, (PS)" W) 1y (RS le(m)j“'"(””

cc
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R A LR, W CX=PX,
21. [Al¥EFL (IDTX(PS))

IDTX (PS)=it(PS)s PX (PS) X (PS)

22. RS 5 EFORE AP (BT)
R BEAE —A>— e M 2 PR AN — BB A, T DU A TR P s TR AN
TR R G A I, — A B RSN RIS AT IR, W BT 2T 0.

IR BT AT 0, MBLMBALE T AIER, K& T HR.
BT ="»"P(CC)evt(PS,CC)* X (PS)-Y P(CC)*QX (CC,PS)-

>'P(CC)+(HC(CC)+GC(CC)+INV (CC))

23, APk O B AT GDP {9 AR % K5 56 ( GDPI . GDP2 Il GDP3)
KA — A — R M R AN SR — AT R, AT DU AN e —
PIBPIRAS S, =R D75 R GDP ML SE AR A, MBI R A A (Rl i, Rk 3 —
PR RS
GDP1=Y"%"P(CC)e*vi(PS,CC)* X (PS)-> P(CC)*QX (CC,PS)

CcC PS

GDP2 =W LS+ R*KS+GY

GDP3 =3 P(CC) «(HC(CC)+GC(CC)+INV(CC))
+=. CEST3 ##If) GAMS £

This is the case with a CES economy
which basically is diferrent to a Leontief or Cobb-Douglas economy
Constant Elasticity of Substitution Technology (CEST) series
CEST3 model

* This is a further extension of the CEST2 models. It is based on the SAM3
table

* where 3 sectors or/and commodities, labor and capital, household and

* government, and savings and investment are considered.

* New: household and government

* Assumption:

* 1) Producers' production and household's consumption follow CES function,

* while government consumption and investor's investment follow
Cobb-Douglas function

* 2) Institutions total income and expenditure are identity

* 3) Commodity 1 is numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes
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__________________________________________________________________________________________________________________________________ CESIARBFI |

SOFFLISTING

OPTION RESLIM=107200;

OPTION DOMLIM=9999;

OPTION LIMROW=0, LIMCOL=0

SOLPRINT=0OFF

*SYSOUT=0OFF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Household

10 Government

11 Saving or investment

12 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/

CC (RSAM) Commodities /04*06/

ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CC1l)

PARAMETERS

sam3 (RSAM, CSAM) sam3 data

alphah (CC) Composition of Household consumption

sh Saving propensity of Household

alphag (CC) Composition of Government consumption

sg Saving propensity of Government

su Substitution elasticity of Utility

si Substitution elasticity of Investment

sp (PS) Substitution elasticity of Production

alphai (CC) Investment use of commodity

beta (CC, PS) Use Table of intermediate inputs or uses

gammal (PS) Labour Input

gammak (PS) Capital Input

vt (PS,CC) Make Table of production supply

it (PS) Indirect Tax

AH Scaling parameter of CES utility function for household

AG Scaling parameter of Cobb-Douglas utility function for
government

AT Scaling parameter of Cobb-Douglas investment function
for investor

AP (PS) Scaling parameter of CES produciton function for producer
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LS Labour Endowment

KS Capital Endowment

THC Total Household consumption
TGC Total Government consumption
THE Total Household Expenditure
TGE Total Government Expenditure
GDP1 GDP by production method
GDP2 GDP by income method

GDP3 GDP by expenditure method
VARIABLES

Uy Utility

HC (CC) Household Consumption

GC (CC) Government Consumption

HY Household Income

GY Government Income

HS Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

X (PS) Domestic produciton

QX (CC, PS) Intermediate demand of commodity by producer
L(PS) Labour demand by producer
K(PS) Capital demand by producer
IDTX (PS) Indirect tax or production tax
XQ (PS,CC) Output Product

PU Price of Utility or aggregate consumption
P (CC) Price of domestic commodity
PX (PS) Price of producer

CX (PS) Cost of producer

W Wage rate

R Rental rate

BT Balance of Trade

su = 0.5;

si = 0.5;

sp(PS) = 0.5;

HC.L(CC) = sam3(CC,"09");
GC.L(CC) = sam3(CC,"10™);

GY.L = SUM(PS,sam3("10",PS));
HS.L = sam3("11","09");

GS.L = sam3("11","10");

THE = sam3("12","09");

TGE = sam3("12","10");

TSAV.L = HS.L+GS.L;
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__________________________________________________________________________________________________________________________________ CESIARBFI |
TINV.L = TSAV.L;
INV.L(CC) = sam3(CC,"11");
X.L(PS) = sam3(PS,"12");
OX.L(CC,PS) = SAM3(CC,PS);
L.L(PS) = SAM3("07",PS);
K.L(PS) = SAM3("08",PS);
IDTX.L(PS) = SAM3("10",PS);
LS = SUM(PS,L.L(PS));
KS = SUM(PS,K.L(PS));
HY.L = LS+KS;
PU.L = 1;
P.L(CC) = 1;
W.L =1;
R.L = 1;
CX.L(PS) = 1;
BT.L = 1;
alphah (CC) = (P.L(CC)*HC.L(CC))**(1/su)/SUM(CC1, (P.L(CC1)*HC.L(CC1))**(1/su));

sh = HS.L/THE;

alphag(CC) = GC.L(CC)/TGE;

sg = GS.L/TGE;

alphai (CC) = INV.L(CC)/TINV.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (CC,PS) = (P.L(CC)*QX.L(CC,PS)**(1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)**(1/sp(PS)));

gammal (PS) = (W.L*L.L(PS)**(1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)**(1/sp(PS)));

gammak (PS) = (R.L*K.L(PS)** (1/sp(PS)))

/ (SUM(CC1,P.L(CC1)*QOX.L(CC1l,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.L
*K.L(PS)**(1/sp(PS)));

vt (PS,CC) = sam3(PS,CC)/X.L(PS);

AH = (1/PU.L)*SUM(CC, (alphah (CC)**su)*(P.L(CC)** (1l-su)))**(1/(1l-su));

AG = TGE/PROD(CC,GC.L(CC)**alphag(CC)) ;

AT TINV.L/PROD(CC, INV.L(CC) **alphai (CC)) ;

AP (PS) = X.L(PS)/(SUM(CC,beta(CC,PS)*QX.L(CC,PS)**(1-1/sp(PS)))

+gammal (PS) *L.L(PS) ** (1-1/sp (PS) ) +gammak (PS) *K.L (PS)

** (1-1/sp(PS))) ** (sp(PS)/ (sp(PS)-1))

P.L(CC) = 1;
W.L = 2;
R.L = 3;

* If CPI as numeraire, none of below is fixed
* otherwise one of below is fixed

P.EX("05") = 1;

W.FX = 1;

*R.FX = 1;

* If CPI as numeraire, below is fixed

* otherwise below is not fixed
*PU.FX = 1;
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Equations
EHC (CC)
EGC (CC)
EUY
EHY
EGY
EHS
EGS
ETSAV
ETINV
EINV (CC)
EX (PS)
EQX (CC, PS)
EL (PS)
EK (PS)
EP (CC)
EW
ER
EPU
EPX (PS)
ECX (PS3)
EIDTX
EBT
EHC (CC) ..

HC (CC) =E= ((alphah(CC)*AH*PU/P(CC)) **su)* ((1-sh)*HY/ (AH*PU))
EGC(CC) ..

GC (CC) =E= alphag(CC)*GY/P(CC)

EUY. .
UY =E= AH*SUM(CC,alphah (CC)* (HC(CC)** (1-1/su))) ** (su/ (su-1))
EHY..
SUM(CC, P (CC)*HC(CC))+HS =E= W*LS+R*KS
EGY..
GY =E= SUM(PS,IDTX (PS))
EHS..
HS =E= sh*HY
EGS..
GS =E= sg*GY
ETSAV..
TSAV =E= HS+GS
ETINV..
TINV =E= TSAV
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EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/P (CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX (PS) ..
(1-it (PS)) *SUM(CC, vt (PS,CC) *P (CC)) =E= CX(PS)
EQX (CC,PS) ..
QX (CC,PS) =E= (X (PS) /AP (PS))* (beta (CC,PS) *AP (PS) *CX (PS) /P (CC) ) **sp (PS)
EL(PS) ..
L(PS) =E= (X(PS)/AP(PS)) * (gammal (PS) *AP (PS) *CX (PS) /W) **sp (PS)
EK(PS) ..
K(PS) =E= (X(PS)/AP(PS))* (gammak (PS) *AP (PS) *CX (PS) /R) **sp (PS)
* Constraints of commodities, to determine prices of commodities
EP (CC)
SUM (PS, vt (PS,CC) *X (PS)) =E= SUM(PS,QX(CC,PS))+HC(CC)+GC (CC)+INV(CC)
* Price of production
EPX (PS) ..
PX (PS) =E= SUM(CC,vt(PS,CC)*P(CC))
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS,K(PS)) =E= KS
* Price of utility or aggregate consumption or Price index as numeraire
EPU..
PU =E= (1/AH)*SUM(CC, (alphah (CC)**su)* (P(CC)** (1-su)))**(1/(1l-su))
* Cost of production
ECX(PS) ..
CX(PS) =E= (1/AP(PS))* (SUM(CC, (beta(CC,PS)**sp(PS))* (P (CC)**(1-sp(PS))))
+gammal (PS) **sp (PS) * (W** (1-sp (PS) ) ) tgammak (PS) **
sp (PS) * (R** (1-sp(PS)))) ** (1/(1-sp(PS)))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS) *PX (PS) *X (PS)
* Balance
EBT. .
BT =E= SUM(CC, P (CC)*SUM(PS,vt (PS,CC)*X(PS)))
-SUM( (PS,CC),P(CC)*QX(CC,PS))
-SUM (CC, P (CC) * (HC (CC) +GC (CC) +INV (CC)))
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Model CEST3

/

EHC.HC

EGC.GC

EUY.UY

EHY.HY

EGY.GY

EHS.HS

EGS.GS

ETSAV.TSAV

ETINV.TINV

EINV.INV

EX.X

EQX.QX

EL.L

EK.K

EPX.PX

* If CPI as numeraire, one of below = no
* otherwise one of below is fixed
EP.P

EW.W

ER.R

* If CPI as numeraire, below = no
* otherwise below is not fixed
EPU.PU

* If CPI as numeraire, below = yes
*EPU.R

ECX.CX

EIDTX.IDTX

EBT.BT

/i

CEST3.WORKSPACE=100;

OPTIONS MCP=PATH;

SOLVE CEST3 USING MCP;

THC SUM (CC,HC.L(CC));

TGC SUM(CC,GC.L(CC)) ;

GDP1 = SUM(PS,SUM(CC,vt (PS,CC)*P.L(CC))*X.L(PS))-SUM((CC,PS),P.L(CC)*0OX.L
(CC,PS));

GDP2 = W.L*LS+R.L*KS+GY.L;

GDP3 = SUM(CC,P.L(CC)* (HC.L(CC)+GC.L(CC)+INV.L(CC)));



FILE CEST 3 /CEST3.CSV/;

put CEST 3;
CEST_3.PC=5;CEST_3.ND=6;CEST 3.NZ=1.E-6;CEST 3.NW=20;CEST_3.PW=450
PUT 'GDP1';PUT GDP1l;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)"'/;

LOOP (CC, PUT CC.TL;PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL; PUT X.L(PS);PUT/;);
PUT 'Price'/;

LOOP (CC, PUT CC.TL; PUT P.L(CC);PUT/;);
PUT 'Wage';PUT W.1;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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By CEST4 #iml

CEST4 #i %12 CEST3 BB SEAl I it — 204 B B 2 T3 4-4 M Z5 W REcs # 57

5 CEST3 HAA [l B2 e H I 1 Ak
F4-4 CEST4 #EIRIRM SAM BiiER

il
Sl | BRI EEP | R | R | PR3 I ¥k JaiR BUf =0 EAN Bt
LN

%4
488930000 0 0 488 930000

7l

me
) 0 5775 808 480 0 5775 808 480

)v:jk

’;@‘ =
N 0 0] 1923851139 1923851 139

7l
P 68771565 249167666) 25500448 11156049 3416230 33376843 20416358( 512209609
ek | 102596499|3647832322| 482134745 395491877 0f 789949079 1016447965( 6434452437
3 30970 198| 533855691| 387322375 458 473808 | 348492957 150 688 150 72329892( 1982133071
2z | 271816270| 459941924 368714806 1100473 000
(A% 14207448) 614907975 545572456 1174777878
R 1100473000{ 1174777878 2275250878
R 478020 270102903 114606310 385187233
B 23279609 65864406 58281931 233808526) 974014073
g 1309724 694( 33278 047 1343002 740
St | 488930000(5775 808480 1923851 139| 512209609| 6344524871 1982133 0711100473000 1174777878 2275250 878| 385 187233 974014073) 1343002 740| 24 370 090 588

—. CEST4 =& KkiEAIRix

Lo P2 T A 7 0 A e #e i CES HiR T 5

2. JRRT ORI CES 5L B

3. UMK CD RSl

4. PGSR LA K H B CD S5 S

5. JE B B BB S R TR S

6. AT — 5 BB R A AR T BEAE SRy R A A TR
7. BEETAME, MEERNEE;

8

9

i BN TF S A B SR AU OA , BUR BB IO 5

HE 0¥ CES JE ) Armington ( Armington ) PREY;
10. 42 H8 CES JEaUW CET %l
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Z REMEES R
PS PR
cc i
=\ REMEY
SAM4(RSAM,CSAM) T A4 FE AR R
alphah(CC) J& E B 45
sh Ja A &5 1 1]
alphag(CC) BN TH 2% 45 48
sg R A % 151 0]
su B AL K
sp(PS) Az A
st(CC) e A
sa(CC) Armington P& UL 5
alphai(CC) P BE R 7 R S
beta(CC,PS) Az R T o ) R S5 R
gammal(PS) 5 SR R
gammak(PS) TATAREL
delta(CC) Armington {2 1% 198 A8 %
epsilon(CC) CET fRx 0%
vi(PS,CC) feen e, TS M AT A 7= B 7= i 1 1 R He i)
it(PS) () 45 Bl R w R B R
AH Jii B CES UM ek B30 4 i 2R 4L
AG U Cobb-Douglas % F bR &Y 4 i 22 %K
Al Cobb-Douglas 5 %t bR 1) 45 il 22 %X
AP(PS) CES A= 7 R B 1 4 T R 2K
AA(CC) Armington 3 7T pF 501 45 i 24X
AT(CC) CET i} H eR &Y 4 ik R 2K
M, RERIMNETE
LS 95 b 4n &
KS A 25
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wpi(CC) DAANT R ik 11 i i i ST S 40 4
wpe(CC) PLAN T 2 1Y 1 T A 5 T 3 1 A
. REZIIEHIEE

THC Jei BB 2

TGC HUR RH 2%

TOBS 500

GDP1 e AR LA GDP

GDP2 IR AL THE ) GDP

GDP3 e B LR GDP

s BRENAETER
Uy
HC(CC)
GC(CC)
THE

TGE

HY

GY

HS

GS

TSAV
TINV
INV(CC)
INVF
X(PS)
OX(CC,PS)
XO(PS,CC)
L(PS)
K(PS)
IDTX(PS)
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0(CC) A [ A 0 7 AR

OD(CC) A [ A= 7 I A N A [ T 4 0 R B
QC(CC) LR B A [ T 3 096 B B

PU ROH BEH TR A A

PX(PS) AT AR 7 3 B A

PO(CC) AR B A 7 T A A

POD(CC) AR B A 7 IR N A [ T 3 ) R AN AR
PC(CC) A T A LR AR A
PEXP(CC) DAAS [ 5% T 27 1 3 10 19 A0 4%
PIMP(CC) DAA [ 63 1 2 ik 11 5 A9 v A%

EXR bl

CX(PS) B A 7R A

w TR I A

R TR G

EXP(CC) A A

IMP(CC) O

BT 1887 K6 55 33

£, XF#HOR Armington fRi% (Armington assumption)

Armington RBEIN , A i 5 SR 265 i A AE S RN R o A R
A] AN D S P9 T A R 265 i 8 5 R L A I B CES eR%E, w

Qqagaqu{ﬂamQMameUJ«f»mwwﬂpﬂ 2

@%TA&ﬁ%%ﬁ%%%#T,—4&%@$E%i%ﬁ@ﬁﬁ%%$ﬁ?ﬁ%
Il A1) S 1 it 14 23 ) e S B A 7 T B AS fee /K, IR R 3 10 e/ MG TR -
Min
c(CC)=PC(CC)0C(CC) ZPQD CC)*QD(CC)~-> PIMP(CC)s IMP(CC)

cc

Subject to
1

0C(CC) = 44(CC)s(5(CC)=0D(CCY™ +(1-5(CC))s P (CCY "™
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LR RAFACA Bbs B P 5
cee = PC(CC)» 44(CC)+(5(CC)»0D(CCY"™ +(1-5(CC)) s P (CCY"™ 17 -
D POD(CC)+QD(CC)~> PIMP(CC)s IMP(CC)
i85 o3 % B QD FIMP K 35 -

oc(cc)
44(CC)

pc(cc) "
POD(CC)

QD(CC):[ J-[&(CC)OAA(CC)-

sa(CC)
IMP(CC) = (QAE((SE)) J . ((1 -5(CC))e44(CC)e Pf;}()fgg)J

W E R AF R HE LR

OD(CC) _[P[MP(Cc). 5(cc) JM(CC)
)

IMP(CC) | POD(CC) 1-68(CC

FRVERERY, BiE PIMP X PQD M HLHE K, M OD X IMP 1 HL 3Rt 3 K
B A T AR B AR [ R A I R SRR, 2 IRAR
Jf H Armington pR A 4 (6L EE 51 A

POD(CC)»QD(CCYsice)

5(CC)= i

1
POD(CC)*QD(CC)sl(cc) + PIMP(CC) IMP(CC )sl(cc)

SBR[ A A A 7= 5 5 AR T S R A HL
P fire B AS [ SRR T S R AR Armington A RS R R, n AR R A
g, R

PC(CC):[AA(ICCJ'

(5(CC)W(CC) R PQD(CC)]_‘M(CC) +(1 _5(CC).\'u(CC)) -PIMP(CC)I_M(CC) )T(cc)

J\. XTFHO/ CET % (CET assumption)

CET B¥iA Ny, ASE =5 FAEMHS O BAFET RN CR . ARE>
i AT LA B CES sREOE X AR B A 0, 208,

1

0(CC) = AT (CC)+(#(CC)0D(CCY™ +(1-2(CC))e EXP(CCY"™ 1)

{7 FE 5 Bt SRR AR T, — AR A [ {1t 2 355 X 1T e Pk A [ i A 45 1y
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V) 25 P e S BRI dee KAl U it 2 3 9 doe AL T
Max
7(CC)=PQO(CC)+Q(C ZPQD CC)*QD(CC)-> PEXP(CC) EXP(CC)

cc

Subject to

1

0(CC) = AT (CC)+(#(CC)0D(CCY"™ +(1-2(CC))e EXP(CCY"™ ™)

AP S L AWNE RN G

7(CC) = PO(CC)+ AT(CC)+(#(CC)+0D(CCY"™ +(1-2(CC)) EXP(CCY™ )T -
ZPQD CC)+=0D(CC) ZPEXP CC)+ EXP(CC)

Wt st ER AR OD M EXP SR S A5 .

o(cc) po(cc) Y
oD(cC) =(AT(CC)}(£(CC)-AT(CC)- PQD(CC)]

EXP(CC){ 0(cc) ]o[(l—g(CC))oAT(CC). PQ(CC) T(CC)

AT (CC) PEXP(CC)

WH LI REAR R ZERR, N

0D(CC) :(PEXP(CC). £(CC) JS“CC):(PQD(CC) .I_S(CC)]SW
EXP(CC) | POD(CC) 1-¢(CC) PEXP(CC) £(CC)

FAWERERY, BT st AUE, WE PEXP X POD Wy LEIE K, W OD X EXP
A E AR I/ BB T 0 B S AR R i B R SR b, RO Z IR AR
Jf H CET pR U L4510 -

£(CC) = PQD(CC) OD(CC)siec)

POD(CC)*QOD(CC)s(cc) + PEXP(CC)» EXP(CC)%
S BACERAR T Gl B A B 7 it o A [ 4 77 i B A9 (L L

A7 it M P A L6 R ) AR 7 R 0 R R SR AR CET pRECT , AT ASAS [ 7 i i A0 4%
KH:

ar(ccy) | e(co) 1-£(CC)

PQ(CC) = ( 1 J'(PQD(CC)]S(CC) .{PEXP(CC)jI—s(CC)
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1

7010~ 3r(cgy)
(g(CC)SI(CC) . PQD(CC)I—st(CC) N (1 B S(CC))st(CC) . PEXP(CC)I—st(CC) )m

/L. CEST4 HRBPNTEXRARIE

5 LT4 BRI AR i 5 R AR AR ), M — AN [R] 22 A2 ARV B LT SR e il T CEST
TR, EHAETE . BRI 4-4,

— [ ]——
EXP TCEST f
|

~[oc ]~ st N
E3

\
-~ CEST

CES
|
o e ra
| vvr | = [ v | 2| 1sav | < L Gs |—| ar |

&l 4-4 CEST4#RBETEXRARIE
+. RBEEMFIE
1. BRIEMNE (HC(CC))

HC(CC):(ah (CC)oAH-PUJU (1=sh)ey

PC(cC) AH + PU
2. B PR (GC(CC))

CC)+GY
Ge(cc) =—ag1£c(c)c)

3. ERIA (HY)

Ji RS T 7 sl AR A A Z A0, O
HY =W +LS+R+KS

BEREIEIN S RV S
Y PC(CC)sHC(CC)+HS =W LS +R*KS
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4. BT (GY)
PR AE T B o
GY = IDTX (PS)

PS

5. JERAEE (HS)

Jits B A T i B S 5 A R M) 2 AR
HS = she HY

6. BUFEE (GS)

BN i 78 55 T BUR RS 5 6 3 M ) 2 AR
GS =s5gGY

7. RMiEE (1S4V)

BV R TR RS S EUR S Z A
TSAV = HS +GS

8. LMW (TINV)

XA SE— A — M 5, T2 2 T A 8 K gl 8 e ) A5 9 oy S T i A X
DR R B it O AR Bl e RO SR ME AN A o R TR B g OB, B EE SRR R T G
F AT DL R T S, I AR A A A — P A R A, R S A IR S i

FOKF o AURF R P BN TGS, WS R, PSR A SR .
TINV =TSAV

9. THIEANME MITEKE (INV(CC))
P T S0 T ity 18 T KR A T e IR B S I [ L B8] 43 A R S B DA R
Mg
_a,(CC)sTINV
INV(CC) = ~po(c)
10. XFESMEE (INVF)

[ AMEEBER B A BRAEAS [ A3 B R AR, R R AR AR
INVF =TINV - > PC(CC)s INV (CC)

1. FHE & AF (X(PS) )
PR — A — I AR, D e I S AE R B AR I K o O R U e R
DA PG S BB A, A7 R AR 7 A
(1-it(PS))* > vt(PS,CC)* PQ(CC)=CX(PS)
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12. PREFT TR (QX(CCPS))

K — ALY AR

CxX (PS) ]“"’(CC)

QX (Cc,ps) :[ X(PS) j-[ﬂ(PS)-AP(PS)- PC(CO)

AP(PS)

13. 5i8h K (L(PS))

R — ALY AR

C)((Ps)j"’"(“)

L(PS)= (ﬂ]'[y’ (PS)s AP(PS)e

AP(PS)
14, VAR (K(PS))
XJE— AL TR o

K(ps)=(jgi:%J-{n(fmj-Ap(psy

15, AR (0(CC))
RIE— AL AR A [ AR G S R AR
Q(CC)=>t(PS,CC)* X (PS)

16. 7 [ A = AE A [ 8 8 097 il 1 i ( OD(CC) )

KR — ALY

PQ ( CC) st(CC)
POD(CC)

oD (CC)= (&J -(g(cc) « AT(CC)e

AT(CC
17. O EE (EXP(CC))
XOE—A LY Etehs, ETARL NN 0 SAREAERESERN ™M OD

B K2, s\ CET sES .

o(cc) po(cc) Y
AT(CC)].((I_S(CC)).AT(CC). PEXP(CC)]

18. ML BIA [ 1 37 19 & W B (QC(CC))

KR — ALY

EXP(CC) =(

oc(cc) PC(CC) ]”(CC)

oD (CC) = ( AA(CC)J-[ﬁ(CC)-AA(CC)- POD(CO)

194



19. k0S8R (IMP(CC))
X e — LY AR

4

oc(cc) pc(cc) Y
AA(CC)].UI_ﬁ(CC».AA(CC).PHWP(CC)]

20. DAAHE ST ERGIED S ( PIMP(CC) )
PLAS B T i 1 O i A AR B i R Sk A S0 R e, Kk

PIMP(CC) = EXR * wpi(CC)

mwqu[

- AT A R & AR R (PC(CC) )

BSE— A IS, AT — AR TR BN A . W R ARCE AR A
AT IR dn AR N AR TRE TS R A O R el A T 3 G RS A R O A e
Bl U BT b B R R Y S A T R AL 1 BT A

oc(ccC) }}m CC,PS)+HC(CC)+GC(CC)+INV(CC)

QSR ABCRE H AR i SR A A% S0 A DR I ELAR [ AR AR R
VUL BT it A% Pl S 1 A SR E
PC(CC)*QC(CC)=POD(CC)*QD(CC)+PIMP(CC)e IMP(CC)

22. ARG SR A (PX(PS))
PS) =Y vt(PS,CC)s PQ(CC)

23, AREA =R SRS (PO(CC))
ZA A& POD FI PEXP i o QSRR G2 0 A8 Hh A A 7 0 R O R A P A e
WU A [ A 77 B4 R o B A0 A ol R T 2 G R g

et (e

(s(cey™™1+ Pon(cey I+ (1-e(ce))" ) prxp(cC) 1 0

i

U SRABCRE HH 1A A% pb T SR o A% A1 A DR S ELAS IR A A% RS TR
U 7S ] A 7 £ R Al )0 A% 268 T AR ] A 7 AR L R 0 R o PO A, B

PQ(CC)=POD(CC)
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24, R A AR 8 R A RS (POD(CC))
A Gt PC A PIMP S T S ABCE H 1 A% ph A R A 72 A R O A0 A% P9 A B 5
WA [ A 7 A ] 1 1 ol R A A% Fl S T 2 206 R R

PC(CC)+QC(CC)=POD(CC)*QD(CC)+PIMP(CC)e IMP(CC)

o
POD(CC)=PQ(CC)

1
PC(CC)= (AA(CC)J-
(5(00)”(“) « POD(CC) "V 4 (1-5(ccy"“ys PMP(CC) )‘]<CC>
USRS M A A T A A AN A e I ELAS [ R A A R A R
DU AR [ 2 7 A S ) R B AR 5 T RS, B

POD(CC) = PEXP(CC)

25. DIAREEMERRG L OMSM0E (PEXP(CC))
MR ECE N A AE S e AN A, AR — R . SR AECE A
& Hh A [ A= 7= 0 R O A% N AR D, T

PEXP(CC)=PQD(CC)

W H

PEXP = PQ(CC)

QIRARCE HY 1A A by T 5 R 0 A0 A% S0 A DR O ELZAS [ R O oy o A DR
UL VB Vs R A W N EE R TR 18 VL

PEXP(CC) = EXR * wpe(CC)

26. EHFRF S MAE (EXR)

BJE A MM, P — AR FIE KO o DR AR T ok, fE
BN AEN AR o ARRATE, 0 EC /R B vk e O [ PRl 32 B Pl s dniRoR
Ja#, W E PR A, A — I R

ZPEXP CC)+ EXP(CC) ZPIMP(CC) IMP(CC)+INVF
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27. S iSOk i AR ()
B — A — B R, R B9 57 3 A (Al sl SEME M A%, 3R
BULIMELTE ).
D L(PS)=LS

28. AT B B E & (R)
XAE— G A, P AR AR A AR (AT R S, BAY
UAMESRE ),
> K(PS)=KS

29. RHBLEHE N (PUY)

1

PUY = AH™ '(Zah (CCY™ e PC(CC)”“)IW
cc

30. NGB AR (CX(PS) )

CX(PS)= AP(PS) '+

1

[Zﬂ(CC, PS)sp(PS) . PC(CC)PSP(PS) n }// (PS)sp(PS) . Wlfsp(PS) +}/k (PS)sp(PS) .Rlsp(Ps)jlsp(PS)

WRBA A B, W CX=PX,
31. [Al3EHL (IDTX(PS))

IDTX (PS)=it(PS)s PX (PS) X (PS)

32, RMtes 5 RFORE WK S (BT)

AR — A — W AR — DAL, AT DU AL P s R R AR i
N TR R G R W, — B0 AR R A i SR RS AT IE R, W BT T 0,
AR BT RSET 0, MUEWIBALZITANIES , KE THR

BT = ZZW(PS, CC) -%- X (PS)+> PIMP(CC)*IMP(CC)~-
>N PC(CC)+*QX(CC,PS)->PC(CC)+(HC(CC)+GC(CC)+INV(CC))-
Y PEXP(CC)+ EXP(CC)

33, A7 IR B Rl L GDP (B B AH 2546 % ( GDPI . GDP2 1 GDP3 )
X EEASE — A — B A S AR — R &, ] DUCEE AR R AN, 7 —
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PIBPRES T, A5 IETH R GDP % se A AE, 15 W B A7 AE R, R GAF]—
SN RIS

GDP1="%"PC(CC)svt(PS,CC)* X (PS)->> PC(CC)*0X (CC,PS)

cC PS PS CC
GDP2=W «LS+R+KS +GY
GDP3 =Y PC(CC)+(HC(CC)+GC(CC)+INV (CC))+ Y PEXP(CC)+ EXP(CC)~
cc cc

> PIMP(CC)*IMP(CC)

+—. CEST4 ##If) GAMS £

*

only

$

This is the case with a CES economy

which basically is diferrent to a Leontief or Cobb-Douglas economy
Constant Elasticity of Substitution Technology (CEST) series

CEST4 model

This is a further extension from the CEST3 model. It is based on the SAMS5

where 3 sectors or/and commodities, labor and capital, household and

government, savings and investment, and export and import are considered.

New: export and import

Assumption:

1) Producers' production, household's consumption, Armington function for
import, and Constant Elasticity Transformation (CET) function for export
follow CES function, while government consumption and investor's investment
follow Cobb-Douglas function

2) Institutions total income and expenditure are identity

3) Commodity 1 is numeraire

4) Total savings and investment are identity

5) Household gets income from labour and capital, government gets income

from taxes

OFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0

S

*

OLPRINT=O0OFF
SYSOUT=0FF

Option decimals = 5

’

S

ET

RSAM SECTORS /

0
0
0
0
0
0
0

1 Primary industry

2 Secondary industry
3 Tertiary industry
4 Commodity 1

5 Commodity 2

6 Commodity 3

7 Labour
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08 Capital

09 Household

10 Government

11 Foreign

12 Saving or investment
13 Sum

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/

ALTAS (RSAM, CSAM)

ALIAS (PS, PS1)

ALIAS (CC,CC1)

’

PARAMETERS

sam4 (RSAM, CSAM) sam4 data

alphah (CC) Composition of Household consumption

sh Saving propensity of Household

alphag (CC) Composition of Government consumption

sg Saving propensity of Government

su Substitution elasticity of Utility

sp (PS) Substitution elasticity of Production

st (CC) Substitution elasticity of Transformation function
sa (CC) Substitution elasticity of Amington function

alphai (CC)
beta (CC, PS)

Investment use of commodity
Use Table of intermediate inputs or uses

gammal (PS) Labour Input

gammak (PS) Capital Input

delta (CC) Substitution rate of Armington assumption

epsilon (CC) Substitution rate of transformation assumption

vt (PS,CC) Make Table of production supply

it (PS) Indirect Tax

AH Scaling parameter of CES utility function for household

AG Scaling parameter of Cobb-Douglas utility function for
government

AT Scaling parameter of Cobb-Douglas investment function
for investor

AP (PS) Scaling parameter of CES production function for producer

AA (CC) Scaling parameter of Armington function

AT (CC) Scaling parameter of Transformation function

LS Labour Endowment

KS Capital Endowment

THC Total Household consumption

TGC Total Government consumption

TOBS (CC) Total Obsorption

wpi (CC) World Price of Import at foreign currency

wpe (CC) World Price of Export at foreign currency

GDP1 GDP by production method
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GDP2

GDP3

VARIABLES

[9)'4

HC (CC)

GC (CC)

THE

TGE

HY

GY

HS

GS

TSAV

TINV

INV (CC)

INVF

X (PS)

QX (CC, P3)

XQ (PS,CC)

L(PS)

K(PS)

IDTX (PS)

Q(CC)

QD (CC)

QC (CC)

PU

PX (PS)

PQ (CC)

PQD (CC)
market

PC (CC)
market

PEXP (CC)

PIMP (CC)

EXR

CX (PS)

W

R

EXP (CC)

IMP (CC)

BT

GDP by income method
GDP by expenditure method

Utility

Household Consumption

Government Consumption

Total Household Expenditure

Total Government Expenditure

Household Income

Government Income

Household Savings

Government Savings

Total SAVings

Total INVestment

Investment by commodity

Investment to abroad

Activity of domestic produciton

Intermediate demand of commodity by producer

Make table

Labour demand by producer

Capital demand by producer

Indirect tax by producer

Quantity of domestically-produced commodity

Quantity of domestical commodity sold in domestic market
Quantity of Composite commodity supplied to domestic market
Price of Utility or aggregate consumption

Price for activity of domestic produciton

Price of domestically-produced commodity

Price for domestically-produced commodity sold in domestic

Relative Price of Composite commodity sold in domestic

Price of EXPort at local currency
Price of IMPort at local currency
EXchange Rate

Cost of producer

Wage rate

Rental rate

EXPort

IMPort

Balance of Trade



__________________________________________________________________________________________________________________________________ CESBAREAN | o
st (CC) = 0.8;
sa(CC) = 0.8;
QX.L(CC,PS) = SAM4 (CC,PS);

L.L(PS) = SAM4("07",PS);
K.L(PS) = SAM4("08",PS);
IDTX.L(PS) = SAM4 ("10",PS);
LS = SUM(PS,L.L(PS));

KS SUM(PS,K.L(PS));

HY.L = LS+KS;

wpi(CC) = 1;

wpe (CC) 1;

HC.L(CC) = sam4 (CC,"09");
HS.L = samé4 ("12","09");

THE.L = sam4 ("13","09");
GC.L(CC) = samé4(CC,"10");
GS.L = samé4 ("12","10");

TGE.L = sam4 ("13","10");

GY.L = SUM(PS,IDTX.L(PS));
TSAV.L = HS.L+GS.L;

INV.L(CC) = sam4(CC,"12");
INVF.L = samé4 ("11","12");
TINV.L = samé4 ("13","12");
X.L(PS) = samd4 (PS,"13");
XQ.L(PS,CC) = SAM4 (PS,CC);
Q.L(CC) = SUM(PS,XQ.L(PS,CC));
EXP.L(CC) = samé4 (CC,"11");
OD.L(CC) = Q.L(CC)-EXP.L(CC);
IMP.L(CC) = sam4("11",CC);
QC.L(CC) QD.L(CC)+IMP.L(CC);

PX.L(PS) = 1;
PC.L(CC) = 1;
PQ.L(CC) = 1;
POD.L(CC) = 1;
PEXP.L(CC) = 1;
PIMP.L(CC) =1

’

EXR.L = 1;
W.L = 1;

R.L = 1;
CX.L(PS) = 1;
PU.L = 1;
BT.L = 1;

alphah (CC) = (PC.L(CC)*HC.L(CC))** (1/su)/SUM(CC1, (PC.L(CC1)*HC.L(CC1))**(1/su));
sh = HS.L/THE.L;

alphag(CC) = GC.L(CC)/TGE.L;

sg = GS.L/TGE.L;

alphai (CC) = INV.L(CC)/TINV.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (CC,PS) = (PC.L(CC)*QX.L(CC,PS)**(1/sp(PS)))

/ (SUM(CC1,PC.L(CC1)*QX.L(CC1,PS)**(1/sp(PS)))+W.L*L.L(PS)**(1/sp(PS))+R.
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L*K.L(PS) ** (1/sp (PS)))
gammal (PS) = (W.L*L.L(PS)** (1/sp(PS)))
/ (SUM(CC1,PC.L(CC1)*QX.L(CC1,PS) ** (1/sp(PS)))+W.L*L.L(PS) ** (1/sp (PS) ) +R.
L*K.L(PS) ** (1/sp (PS)))
gammak (PS) = (R.L*K.L(PS)** (1/sp(PS)))
/ (SUM(CC1,PC.L(CC1)*QX.L(CCL,PS)** (1/sp (PS)))+W.L*L.L(PS) ** (1/sp (PS) ) +R.
L*K.L(PS) ** (1/sp (PS)))
delta(CC) = (PQD.L(CC)*QD.L(CC)**(1/sa(CC)))
/ (PQD.L (CC) *QD.L (CC) ** (1/sa (CC) ) +PIMP.L (CC) *IMP.L (CC) ** (1/sa (CC) ) )
epsilon(CC) = (PQD.L(CC)*QD.L(CC)** (1/st(CC)))
/ (PQD.L(CC) *QD.L(CC) ** (1/st (CC) ) +PEXP.L(CC) *EXP.L (CC) ** (1/st (CC)))

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

AH = (1/PU.L)*SUM(CC, (alphah(CC)**su)* (PC.L(CC)** (1l-su)))**(1/(1l-su));
AG = TGE.L/PROD(CC,GC.L(CC)**alphag(CC)) ;
AT = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

AP (PS) = X.L(PS)/(SUM(CC,beta (CC,PS)*QX.L(CC,PS)**(1-1/sp(PS)))
+gammal (PS) *L.L(PS)** (1-1/sp (PS) ) +gammak (PS) *K.L
(PS) **(1-1/sp (PS))) ** (sp (PS)/ (sp(PS)-1))
AA(CC) = QC.L(CC)/(delta(CC)*QD.L(CC)**(1-1/sa(CC))+(1l-delta(CC))*IMP.L
(CC)**(1-1/sa(CC)))**(sa(CC)/ (sa(CC)-1))
AT(CC) = Q.L(CC)/(epsilon(CC)*QD.L(CC)**(1-1/st(CC))+(l-epsilon(CC))*EXP.L
(CC)** (1-1/st(CC)))** (st (CC)/ (st (CC)-1))
CX.L(PS) = (1/AP(PS))* (SUM(CC, (beta(CC,PS)**sp(PS))* (PC.L(CC)** (1-sp(PS))))
+gammal (PS) **sp (PS) * (W.L** (1-sp (PS) ) ) tgammak (PS) **
sp (PS) * (R.L** (1-sp(PS)))) **(1/ (1-sp(PS)))
PC.LO(CC) = 0.00001;
W.LO = 0.00001;

R.LO = 0.00001;
PC.L(CC) = 1;
W.L = 12;

R.L = 13;

4

* If CPI as numeraire, none of below is fixed
* otherwise one of below is fixed

PC.EX("04") = 1;

W.FX = 1;

*R.FX = 1;

* If CPI as numeraire, below is fixed
* otherwise below is not fixed



Equations

EHC (CC)

EGC (CC)

EUY

EHY

EGY

EINV (CC)

EINVEF

EHS

EGS

ETSAV

ETINV

EX (PS)

EQX (CC, PS)

EL (PS)

EK (PS)

EQ(CC)

EQD (CC)

EEXP (CC)

EIMP (CC)

EQC (CC)

EPIMP (CC)

EPC (CC)

EPX (PS)

EPQ (CC)

EPQD (CC)

EPEXP (CC)

EEXR

EW

ER

EPU

ECX (PS)

EIDTX

EBT

EHC (CC) ..
HC (CC) =E= ((alphah(CC)*AH*PU/PC(CC))**su)* ((l-sh)*HY/ (AH*PU))

EGC (CC) ..
GC (CC) =E= alphag(CC)*GY/PC (CC)

EUY..

UY =E= AH*SUM(CC, alphah(CC)* (HC(CC)** (1-1/su)))** (su/ (su-1))
EHY..

SUM (CC, PC(CC) *HC (CC) ) +HS =E= W*LS+R*KS

EGY..
GY =E= SUM(PS,IDTX(PS))
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EHS..
HS =E= sh*HY
EGS..
GS =E= sg*GY
ETSAV..
TSAV =E= HS+GS
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/PC (CC)
EINVE..
INVF =E= TINV-SUM(CC,PC(CC)*INV(CC))
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
(1-1t (PS)) *SUM(CC, vt (PS,CC) *PQ(CC)) =E= CX(PS)
EQX (CC, PS) ..
QX (CC,PS) =E= (X(PS)/AP(PS))* (beta (CC,PS)*AP(PS) *CX (PS) /PC(CC)) **sp (PS)
EL(PS) ..
L(PS) =E= (X(PS)/AP(PS))* (gammal (PS) *AP (PS) *CX (PS) /W) **sp (PS)
EK(PS) ..
K(PS) =E= (X(PS)/AP(PS))* (gammak (PS) *AP (PS) *CX (PS) /R) **sp (PS)
EQ(CC) ..
Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD(CC) ..
QD (CC) =E= (Q(CC)/AT(CC)) * (epsilon (CC)*AT (CC)*PQ(CC)/PQD(CC))**st (CC)

’

EEXP (CC) ..
EXP(CC) =E= (Q(CC)/AT(CC))*((l-epsilon(CC))*AT (CC)*PQ(CC)/PEXP(CC))**
st (CC)
EQC(CC) ..
QD (CC) =E= (QC(CC)/AA(CC))* (delta(CC)*AA(CC)*PC(CC)/PQD(CC))**sa (CC)
EIMP (CC) ..

IMP (CC) =E= (QC(CC)/AA(CC))*((l-delta (CC))*AA(CC)*PC(CC)/PIMP(CC))**sa(CC)
* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC) ..
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PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..

QC (CC) =E= SUM(PS, QX (CC,PS))+HC(CC)+GC (CC)+INV(CC)
EPX (PS) ..

X (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPQ(CC) ..

PQ (CC) E= (1/AT(CC))* (epsilon(CC)**st (CC)* (PQD(CC)** (1-st(CC)))+(1-

epsilon (CC)) **st (CC)* (PEXP (CC) ** (1-st (CC))))**(1/(1-st(CC)))

EPQD (CC) ..
PC(CC) =E= (1/AA(CC))* (delta (CC)**sa (CC)* (PQD(CC)** (1-sa(CC)))+(l-delta(CC))
**5a (CC) * (PIMP (CC) ** (1-sa(CC))))**(1/(1l-sa(CC)))
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
* Trade closure
EEXR. .
SUM (CC, PEXP (CC) *EXP (CC) ) =E= SUM(CC,PIMP (CC)*IMP (CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS,K(PS)) =E= KS
* Cost of production
ECX (PS) ..
CX(PS) =E= (1/AP(PS))* (SUM(CC, (beta (CC,PS)**sp(PS))* (PC(CC)** (1l-sp(PS))))
+gammal (PS) **sp (PS) * (W** (1-sp (PS) ) ) tgammak (PS)
**sp (PS) * (R** (1-sp (PS)))) ** (1/ (1-sp (PS)))
* Price of utility or aggregate consumption or Price index as numeraire
EPU..
PU =E= (1/AH)*SUM(CC, (alphah (CC)**su)* (PC(CC)** (1-su)) (1/(1-su))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS)*PX (PS) *X (PS)
* Balance
EBT..
BT =E= SUM(CC,SUM(PS,vt(PS,CC)*CX(PS)/(1-1it(PS))*X(PS)))+SUM(CC, PIMP
(CC)*IMP (CC))
-SUM ( (PS,CC), PC(CC) *QX (CC, PS) ) -SUM (CC, PC (CC) * (HC (CC) +GC (CC) +INV (CC) ) )
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-SUM (CC, PEXP (CC) *EXP (CC) )

Model CEST4
/

EHC.HC
EGC.GC
EUY.UY
EHY.HY
EGY.GY
EINV.INV
EINVE.INVF
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EX.X
EQX.QX
EL.L

EK.K

EQ.Q
EQD.QD
EEXP.EXP
EIMP.IMP
EQC.QC
EPIMP.PIMP
EPX.PX
EPQ.PQ
EPQD.PQD
EPEXP.PEXP
EEXR.EXR

* If CPI as numeraire, one of below = no
* otherwise one of below is fixed

EPC.PC

EW.W

ER.R

* If CPI as numeraire, below = no
* otherwise below is not fixed
EPU.PU

* If CPI as numeraire, below = yes
*EPU.R

ECX.CX
EIDTX.IDTX
EBT.BT

/i
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CEST4 .WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE CEST4 USING MCP;

THC SUM (CC,HC.L(CC)) ;
TGC SUM (CC,GC.L(CC));
GDP1 = SUM(PS,SUM(CC,vt(PS,CC)*PC.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)*QX.L
(CC,PS)) s
GDP2 = W.L*LS+R.L*KS+GY.L;
GDP3 = SUM(CC,PC.L(CC)* (HC.L(CC)+GC.L(CC)+INV.L(CC)))
+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) -SUM(CC, PIMP.L (CC) *IMP.L(CC) ) ;

FILE CEST_4 /CEST4.CSV/;

put CEST 4;

CEST 4.PC=5;CEST 4.ND=6;CEST 4.NZ=1.E-6;CEST 4.NW=20;CEST 4.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL; PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT 'INV(CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'HS';PUT HS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'Q(CC)'/;

LOOP (CC, PUT CC.TL;PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL; PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL;PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)'/;

LOOP (CC, PUT CC.TL; PUT QC.L(CC);PUT/;);
PUT 'PIMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;
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LOOP (PS, PUT PS.TL; PUT PX.L(PS);PUT/;);
PUT 'CX(PS)'/;

LOOP (PS, PUT PS.TL;PUT CX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL; PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)"'/;

LOOP (CC, PUT CC.TL;PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)'/;

LOOP (CC, PUT CC.TL; PUT PQD.L(CC);PUT/;);
PUT 'PEXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Price of Utility';PUT PU.1;PUT/;
PUT 'Budget';PUT BT.1;PUT/;
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B AR TR YE 2007 4 =] SAM £ # 3 ) CEST1, CEST2, CEST3 il CEST4 # #
BRI 2012 4F 42 #B17] SAM F 8t 7 U4 B A A
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RAEH AR (Mixed Technology models, &% MT #5 ) Z 51| PU SR 2] 1,

ArHJE MTL, MT2, MT3 Fl MT4 R,

B/ MT1 M

MTI1 fERIJE ST CEST4 A —FMAE . BKIEE 5-1 WEdEdr, 5 CEST4
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MT1 {RBKIERT SAM HiER
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BERARERT]

— MT1 RBURIEAI R

Ja BIH B . BURIA 2% F4% 815 2 4% IR Cobb-Douglas fi 4 55 30 5
FEEER T BRI A IR R P R AT

103 B8 CES JE UK Armington ( Armington ) PREL;

Hy 145 I8 CES JE3UH) CET pRAL;

Ja B 8 B A B TR] T RS

HURF Y SO F5 8] T 8 S

TR it A% B 2R AT AR Sy SRR A%

BREETAMEE, ST,

Ja BN T7 gl A i 2 AL IR WA, BT BRI
. RENEES L

op

—

s -V

PS FEALERT]
cC T b

= RENSH

sam4(RSAM,CSAM) F 51 AR AR
alphah(CC) J& BE B 5

sh Ji B A 5 {0 1]

alphag(CC) BN H T 2540

sg R i 75 10 1]

su ROWR AR

sp(PS) AR AR S

st(CC) R A

sa(CC) Armington pR AR AR LI
alphai(CQC) P BT i 7 oK 254
beta(PS) Az PRI ) A R B
gamma(PS) A RITIE R AR
gammal(PS) AR 55 Sl R A
gammak(PS) AR T A 4 A R AL
delta(CC) Armington {2 1% [ 8 A8 %
epsilon(CC) CET fRx &8 %

211



ut(CC,PS) IR, 3R MR TT v T A7 it 1 [ 7 L 481
vi(PS,CC) fegh 3R, KRR AE P2 (09 4% 77 i 1Y) 181 2 L 6
it(PS) [ 422 Aol 1 A= 7 B

AH Ji& E& Cobb-Douglas % H b8 £ 10 46 i 2 %K
AG BUF Cobb-Douglas R bR 46 i F 4L
AI(PS) Cobb-Douglas % ¥ bk 51 1) 4 ik 7 %4
AP(PS) CES A= 7 R 1 4 T R 2K

AV(PS) Cobb-Douglas B2 % A bR EL Y 45 i R 5L
AA(CC) Armington #F T oY 45 i 72 %X

AT(CC) CET 4 T pR & 45 il R 2K

M, IRBENINET S

LS 57 gl ik 4

KS FEAMLL

wpi(CC) DAANT 7R 1 E 11 it i i ST S 40 4
wpe(CC) PLAN T 2 1Y 1 T A 5 T 3 1 A%
. REZIIEHIEE

THC Jei BB 2

TGC BN LT

BT 1887 K6 55 33

GDPI IR A PRI GDP

GDP2 A T GDP

GDP3 2 B R GDP

7 EEIWRETE

HC(CC) & RIH

GC(CC) 9 g/SRIER 8

THE Ji B RS

TGE R S

HY Ja R

GY HURF A

HS i R

GS UM% &
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TSAV
TINV
INV(CC)
INVF
X(PS)
U(PS)
V(PS)
OX(CC,PS)
XO(PS,CC)
L(PS)
K(PS)
IDTX(PS)
0(CO)
OD(CC)
0C(CO)
PUY
PX(PS)
PU(PS)
PV(PS)
PO(CC)
POD(CC)
PC(CC)
PEXP(CC)
PIMP(CC)
EXR
CX(PS)
w
R
EXP(CC)
IMP(CC)
BT

N=|
/EE

op

B
SR BT
P I T R
PONESPANERER e

% [ A 7 B

£ B 1 TR T A

S S AUEIRGE PN

6 9 SR A
fikeh %

57 Bl it oK

AT K

(] 4 B B A 7 B

ENE L U 61

7 [ A 7 A 1 AR ] T 3 14 T A
A 7 380 A [ 7 4 0 A R
R BT B A

A [ Az 73 sl Y A%

i 48 A B T A A

B ICER BN M

S ] A= 7 1 T 0 A

S [ A 7 AR A [T 3 9 T o 1) A A
A T 1A U AR X A%
DA B 5% h 2 m 19t F il i 00 4%
DA [ 6% 1T 27 [ 3E 1 4 1) A A
L

B A 7 AR

THEH

BARIGT %

T A B

HE T 2

S A G 56 50

RAREZT
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+. MT1 RBHNTEXRERIE

MT1 f7J& CEST4 BRIl — AR, 5 CEST4 #1148 & 56 R AR I AR [A) 2 ik
FEJFR CES A= H AR BMAEB AL T EA=H AR WE 5-1 i, Er-ish X ES
JeTE S — 2 R IR CES a0 i A U h ) 52K U FIG B R IR TR Vv, HIRES
TIRWR UMV 4y #% B LT A1 CDT JE 370 4% Fh 7= i 9 v 18] 75 2K 155 8l O AR TR K .

_, CEST
{
-[oc]—
o= N O
~ “JCEST
( o]+
T r—ACEST A CEST | (J
gl | e e T T
(2] = [mw ] =[] — [ ] — [ ]
CDT Iy

& 5-1
Ny BREEFRARERS
Bl 5-2 R, ABRCRHMEGREETHRRGE AW, B2, E5am
TG AE B R G EE RZ B ATATR S . — AR, 3 MR BT g g
ik, DU & ok BB RMEM CES e, S )2, GRS PR A m
A b ) P B B, 3 RE & 7 RO B RATRE R AR B8] Leontief [ &
FOA 2 & R P IR B IR A R S SR AR AT IR A, &
AT aEMER K, I AT R A CES 5 Cobb-Douglas pRAUE 2 .

MT1 BB T EXRRIE

PV TR A S B

eﬁazﬁ.ch@ BREERNY
A R OX FHIL BAK

5-2 BEETEARSR
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. B STE
1. BRI E (HC(CC))

op

,(CC)e HY
mﬂxkﬁﬁﬁ%r
2. B3R (GC(CC))
a,(CC)*GY
e

3. JERIA (HY)
e B o i BSOS AR S 1 7
D> PC(CC)*HC(CC)+HS =W +LS+R*KS

4. HUFIA (GY)
B AR T BA
GY =Y (it(PS)*PX (PS)* X (PS))

5. FmRfEE (HS)

Jo R 4 T T BB S 5 A ) Z AR
HS =she HY

6. BUFEE (GS)

BN At 3 55 T UG RS 56 3 i ) 2 R
GS =s5sg*GY

7. BMBE (T1S4V)
BAEEE T RRAMEE SBUNEE Z .

TSAV = HS + GS
8. BM¥ (TINV)
BB — A — MO 2R, T2 2 T A 8 SR gl 8 e ) A5 % oy S 8 e i 2 X
DRI Sy B it 0 A A e Ry B A A o B TR I SCHIE, REREE 5 A R ) A 1A G
Z AT DL R T S, I AR A A A — P A R A, R S A IR S 1
HIKT o AR R PR B SN AR, WO R R, PHECR AR,

TINV =TSAV
9. BIEE SRR TR E (INV(CC))
PG 20T R e B R oK 5 T IR AR BT S A 1 S L 4 T A 4 B S BR AR
m i Ag E
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10. XJEAMNEE (INVF)
Xof [ AN B AR S S BRAE A B S A AR, BR— D AR
INVF =TINV - Y PC(CC)+INV (CC)

11. FHE KM (X(PS))
B Je— A MR, Do A R S TR RS I K . R A e
LA PTG S, A R B A 7 A
(1-it(PS))* PX(PS)=CX (PS)
12. &R P RAE (UPS)) , inESMILE 1 21K CES HARE ™
X e — A LY AR

sp(PS)
U(PS)= {%J-(ﬂ(m)-w(m)-%}

13. SRERVHRBAR (V(PS)), HELHIEE 1| Z1%IR CES HiR 4=

KR — ALY

cx (ps))""™
PV(PS)J

v 5) - S ) artrs)-

AP(PS)

14, GRS TPEEAER (QX(CCPS)), ELEHIE 2 )2 I8 Leontief £ A4 =
D AE— ALY AR

QX (CC,PS)=ut(CC,PS)+U(PS)

15. S5afini A (L(PS)) , mELSMIME 2 2R CD iR 4: =

L(PS) =7, (PS).W
16. FABIREA (K(PS)) , HELM Y 2 J23% M CD R 4™
PV (PS)*V(PS)

K(PS)=y,(PS)*

17. AREEF=H 6 (0(CC))
AR, AR E G S R R AR
O(CC)=>vt(PS,CC)+ X (PS)
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&t
op
R
2
Py
]
SN
]

18. A E A = e A H 8 B 1 = i R (OD(CC) )

R — ALY AR

PQ ( CC) st(CC)
POD(CC)

oD(CC) = [%]{g(cc)- AT(CC)e

AT (CC)
19. 0SB SR (EXP(CC))

BRI RS, FTARREEI 6 O S A AEA A 1 6 oD
[B] Y22, B CET %R o

EXP(CC) :[ 0(cc) ]o[(l—g(CC))oAT(CC).

PQ(CC)]”“’
AT (CC)

PEXP(CC)

20. LR BVA [ 7 5 0 & U B (QC(CO))

K — ALY

sa(CC)
QD(CC):(%%%%%%]-[é(CC)-AA(CCjoéi;iﬁi%}

21, 0SB (IMP(CC))

K — ALY AR

oc(cc) pc(cc) Y
44(CC) J {(l -o(ce))-a4(cc)- PIMP(CC)]

22, PIAFES MR B S H A (PIMP(CC))
LA [ 53 T 27 B HE 11 dh A A ol S0 A2 (9 157 1T 3 T M S A R E

PIMP(CC) = EXR * wpi(CC)

IMP(CC):(

23. AET Y LA R & AEXT A% (PC(CC))

BJE A MR, AT — IR AT B S o A RAECE T AR A
AT IR dn AR N AR TRE WS RS A O RS el A T 3 G RS B R O A e
ol U A BT A A R T S BAS [ T G B L 1 T A

0C(CC)=>0X(CC,PS)+HC(CC)+GC(CC)+INV (CC)

QIRARCE HY 1A A by T 5 R 0 A0 A% S0 A DR O ELZAS [ R O oy o A DR
W) R il A i A R E

PC(CC)*QC(CC)=POD(CC)*QD(CC)+ PIMP(CC)*IMP(CC)
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24. AFEEFE SR A (PX(PS))
PX (PS)=Yvt(PS,CC)*PQ(CC)

25. AR SRR AR (PUPS) ), iXEZEW IS 2 J2 48 Leontief £ &

e
PU(PS)=Yut(CC,PS)s PC(CC)

o
PU(PS)=X. QX(CC;DZZ;)PC(CC)

26. FIMCERBARMM (PV(PS)), BT 2 R CD HoR 4™

Pre5)~| Gyt |5 gs)lmm)(n <§>S>T(m

27. AREA =R SR (PO(CC))
ZA A& POD FI PEXP i o QSRR 2 0 A8 Hh A A 7 0 R O R A P A e
FE DA [ A 7 A R A AN RS R T A O R

PQ(CC):[AT(ICC)].

(g(cc)”(“’ - POD(CC) ™" +(1-¢(cC))" « PEXP(CC) ) )m

U SRABCRE 1A A% ph T SR b A% A A DR E S ELAS IR A AR RS TR
U A ] A 7 £ R Al )0 A% 268 T AR ] A 7 AR L A 0 R o PO A, B

PQ(CC)=POD(CC)

28, R A A BB R A RS (POD(CC))
M PC I PIMP 51 0 SRR A% ol A [ A 72 B 1 S B A 8 P A e
WA [ A 7 A A ) T o A A T T 2 20O R R E

PC(CC)+QC(CC)=POD(CC)*OD(CC)+PIMP(CC)* IMP(CC)

POD(CC) = PQ(CC)
W
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1-sa(CC)

(8(ccy !« Pop(CC)

IR ARG HY 1A A by T 5 R 0 A0 A% A0 A DR O ELZAS [ R R ot A A R
DA [l A 7 A T B SO e 90 A% 25 T 80 LA AR, B

POD(CC) = PEXP(CC)

+1=(CC)"ye PiMp(cC) A

29. DIAEGEHERSKE ORKMNE (PEXP(CC))
Z G ECE N A S T BB AN R e, AR A A . AR A
& H AR [ A 72 00 R A A N AR e e, T

PEXP(CC) = POD(CC)

PEXP = PQ(CC)

U SRABCRE 1A A% ph T SR b A% A1 A DR S ELAS IR A A% RS TR
YU 1A A% S T B A [ BT R S A%, B

PEXP(CC) =EXRe wpe(CC)

30. PR 5ME (EXR)
BT — A — B AR, PE — I RS B A OK o IR A E T ok, AR
A AE N FEMEN A o ARG BT, IR0 R0k U o O [ Pl S A B Al s n R
JE A W PRSP 2R i AF S, AN — B A
}}REXP CC)+ EXP(CC) }]RM4P CC)+IMP(CC)+ INVF

31. Jigh i A s i A (W)
R — A — I R, P B ARSI 57 S s ks (R D S e A A, B
TAMESE )
D L(PS)=LS

32. WA P A ESUH A& (R)
R — A — et A, DE ARSI B BEAS RS Cal B D B A%, B
SMEZRE )
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33. A S A (CX(PS))

CX(PS)=AP(PS) e (Zﬁ( pS)""™ e pU(PS) ") 4y (PS)") e PV(PS)””(”S))W(PS)

cc

WRBEA LR, W CX=PX,
34. [EHEFL (IDTX(PS))

IDTX (PS)=it(PS)* PX (PS)* X (PS)

35. RMtes 5 RFORE PR (BT)
B — A — W A AR — DAL, AT DU AL P s R R AR i
N TR 2R G A S L, — PR AR T AT B A SRR E AT IR, W BT 45 F 0,
AR BT RSET 0, MUEWIBALZIT AN IES , KE TH5R

BT:Zth(PS,Cc)-%-X (PS)+ ZPIMP CC)eIMP(CC)-
>3 PC(CC)* QX (CC,PS)~Y PC(CC)+(HC(CC)+GC(CC)+INV (CC))-
> PEXP(CC)+ EXP(CC)

36. Bk AR Bl AT MY GDP fH A M55 K 56 ( GDPI ., GDP2 HI GDP3 )
K BE AN — A — M A P A S — BB A, Al DU B AN 5 fE—
PIBPRES T, A7 IETHRE GDP % oe A, 1 W B A7 AE R, R GAF]—
SN TR INAS
GDP1=Y"%"PQO(CC)+vt(PS,CC)* X (PS)-> > PC(CC)* QX (CC,PS)
GDP2 =W eLS+R*KS+GY
GDP3 = ch(cc) (HC(CC)+GC(CC)+INV (CC))+ ZPEXP CC)s EXP(CC)-

ZPIMP CC)+IMP(CC)

cc

+. MT1 #E85) GAMS &F

* This is the case with a Mixed economy

* which basically consists of three technologies of Leontief, Cobb-Douglas and CES
* This is a variation from the CEST4 model. It is based on the SAM4 table below
*

where 3 sectors or/and commodities, labor and capital, household and
government,

* savings and investment, and export and import are considered.
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op

* Assumption:
* 1) While household's consumption, government consumption and investor's

* investment follow Cobb-Douglas preferences, producers' production follows
* a nested production technology, and import follows Armington function and
* export follows Constant Elasticity Transformation (CET) function.

* 2) Institutions total income and expenditure are identity

* 3) Commodity price or exchange rate can be numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

*SYSOUT=0OFF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital

09 Household

10 Government

11 Foreign

12 Saving or investment
13 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/
ALIAS (RSAM, CSAM)

ALIAS (PS,PS1)

ALIAS (CC,CC1l)

’

PARAMETERS

samé4 (RSAM, CSAM) sam4 data

alphah (CC) Composition of Household consumption

sh Saving propensity of Household

alphag (CC) Composition of Government consumption

sg Saving propensity of Government

su Substitution elasticity of Utility

sp (PS) Substitution elasticity of Production

st (CC) Substitution elasticity of Transformation function
sa (CC) Substitution elasticity of Amington function
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alphai (CC)

beta (PS)

gamma (PS)

gammal (PS)

gammak (PS)

delta (CC)

epsilon (CC)

ut (CC, P3)
intermediate input

vt (PS,CC)

it (PS)

AH
for household

AG
for government

AT
function for investor

AP (PS)
producer

AV (PS)
inputs

AA (CC)

AT (CC)

LS

KS

THC

TGC

wpi (CC)

wpe (CC)

GDP1

GDP2

GDP3

VARIABLES

HC (CC)

GC (CC)

THE

TGE

HY

GY

HS

GS

TSAV

TINV

INV (CC)

INVF

X (PS)

U (PS)

V (PS)

QX (CC, PS)
producer

XQ (PS,CC)

L(PS)

K(PS)

222

Investment use of commodity

Use Table of intermediate inputs or uses

Factor Input

Labour Input

Capital Input

Substitution rate of Armington assumption
Substitution rate of transformation assumption
Use Table of intermediate demand divided by total

Make Table of production supply
Indirect Tax
Scaling parameter of Cobb-Douglas utility function

Scaling parameter of Cobb-Douglas utility function
Scaling parameter of Cobb-Douglas investment
Scaling parameter of CES production function for
Scaling parameter of Cobb-Douglas function of factor

Scaling parameter of Armington function
Scaling parameter of Transformation function
Labour Endowment

Capital Endowment

Total Household consumption

Total Government consumption

World Price of Import at foreign currency
World Price of Export at foreign currency
GDP by production method

GDP by income method

GDP by expenditure method

Household Consumption

Government Consumption

Total Household Expenditure

Total Government Expenditure
Household Income

Government Income

Household Savings

Government Savings

Total SAVings

Total INVestment

Investment by commodity

Investment to abroad

Activity of domestic produciton

Use of composite intermediate input
Use of composite factor input

Use table or Intermediate demand of commodity by

Make table
Labour demand by producer
Capital demand by producer



S - = - 2.+ =2 B S

IDTX (PS) Indirect tax by producer

Q(CC) Quantity of domestically-produced commodity

QD (CC) Quantity of domestical commodity sold in domestic
market

QC (cC) Quantity of Composite commodity supplied to domestic
market

PX (PS) Price for activity of domestic production

PU (PS) Price of composite intermediate input

PV (PS) Price of composite factor input

PQ (CC) Price of domestically-produced commodity

PQD (CC) Price for domestically-produced commodity sold in
domestic market

PC (CC) Relative Price of Composite commodity sold in
domestic market

PEXP (CC) Price of EXPort at local currency

PIMP (CC) Price of IMPort at local currency

EXR EXchange Rate

CX (PS) Cost of producer

W Wage rate

R Rental rate

EXP (CC) EXPort

IMP (CC) IMPort

BT Balance of Trade

su = 0.8;

sp(PS) = 0.8;

st (CC) 0.8;

sa(CC) = 0.8;

wpi(CC) = 1;

wpe (CC) = 1;

QX.L(CC,PS) = SAMA4 (CC,PS);
U.L(PS) = SUM(CC,QX.L(CC,PS)):;
L.L(PS) = SAM4 ("07",PS);
K.L(PS) = SAM4 ("08",PS);
V.L(PS) = L.L(PS)+K.L(PS);

IDTX.L(PS) = SAM4 ("10",PS);
LS = SUM(PS,L.L(PS));

KS = SUM(PS,K.L(PS));
HC.L(CC) = sam4 (CC,"09™);
HS.L = sam4 ("12","09");
THE.L = sam4 ("13","09");
HY.L = 1ls+ks;

GC.L(CC) = samé4 (CC,"10™);
GS.L = sam4 ("12","10");
TGE.L = sam4 ("13","10");
GY.L = SUM(PS,IDTX.L(PS));
TSAV.L = HS.L+GS.L;
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INV.L(CC) = sam4 (CC,"12");
INVF.L = samé4 ("11","12"™);
TINV.L = sam4 ("13","12");
X.L(PS) = samé4 (PS,"13");
XQ.L(PS,CC) = SAM4 (PS,CC);
Q.L(CC) = SUM(PS,XQ.L(PS,CC));
EXP.L(CC) = samé4 (CC,"11");
QD.L(CC) = Q.L(CC)-EXP.L(CC);
IMP.L(CC) = sam4("11",CC);
QC.L(CC) = QD.L(CC)+IMP.L(CC);
PX.L(PS) = 1;

PC.L(CC) = 1;

W =

R = ;
PU.L( ) = 1;
PU.L( ) = SUM(CC,QX.L(CC,PS)*PC.L(CC))/U.L(PS);
PV.L(PS) = 1;

PQ.L(CC) = 1;
POD.L(CC) = 1;
PEXP.L(CC) = 1;
PIMP.L(CC) = 1
EXR.L = 1;
BT.L = 1;

.L 1;
.L 1
PS
PS

’

alphah (CC) = HC.L(CC)/THE.L;
sh = HS.L/THE.L;

alphag(CC) = GC.L(CC)/TGE.L;
sg = GS.L/TGE.L;

alphai (CC) = INV.L(CC)/TINV.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (PS) = (PU.L(PS)*U.L(PS)**(1/sp(PS)))/(PU.L(PS)*U.L(PS)** (1/sp(PS))+
PV.L(PS)*V.L(PS)**(1/sp(PS)));

gamma (PS) = (PV.L(PS)*V.L(PS)**(1/sp(PS)))/ (PU.L(PS)*U.L(PS)**(1/sp(PS))+

PV.L(PS)*V.L(PS)**(1/sp(PS)));
gammal (PS) = L.L(PS)/V.L(PS);
gammak (PS) = l-gammal (PS);

delta(CC) = (PQD.L(CC)*QD.L(CC)**(1/sa(CC)))
/ (PQD.L(CC) *QD.L(CC) ** (1/sa (CC) ) +PIMP.L (CC) *IMP.L(CC) ** (1/sa(CC))) ;
epsilon(CC) = (PQD.L(CC)*QD.L(CC)**(1/st(CC)))

/ (PQD.L(CC) *QD.L (CC) ** (1/st (CC) ) +PEXP.L (CC) *EXP.L (CC) ** (1/st (CC)) ) ;

ut (CC,PS) = QX.L(CC,PS)/U.L(PS);

vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);

AH = THE.L/PROD(CC,HC.L(CC)**alphah(CC)) ;

AG = TGE.L/PROD(CC,GC.L(CC)**alphag(CC)) ;

AT = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

AP (PS) = X.L(PS)/(beta(PS)*U.L(PS)**(1-1/sp(PS))+gamma (PS)*V.L(PS)** (1-1
/sp(PS)))** (sp(PS)/ (sp(PS)-1));

AV (PS) = V.L(PS)/(L.L(PS)**gammal (PS) *K.L (PS) **gammak (PS) ) ;

AA(CC) = QC.L(CC)/(delta(CC)*QD.L(CC)**(1-1/sa(CC))+(1-delta(CC))*IMP.L(CC)
** (1-1/sa(CC)))**(sa(CC)/ (sa(CC)-1));

AT (CC) = Q.L(CC)/ (epsilon(CC)*QD.L(CC)** (1-1/st(CC))+(l-epsilon(CC))*EXP.
L(CC)**(1-1/st(CC)))**(st(CC)/(st(CC)-1));

CX.L(PS) = (1/AP(PS))* (beta(PS)**sp(PS)* (PU.L(PS)** (1-sp(PS)))+gamma (PS)
**sp (PS) * (PV.L(PS) ** (1-sp (PS)))) **(1/(1-sp(PS)));
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PC.FX("04") = 10;
W.L = 12;
R.L = 13;

Equations
EHC (CC)
EGC (CC)
EHY
EGY
EINV (CC)
EINVF
EHS
EGS
ETSAV
ETINV
EX (PS)
EU (PS)
EV (PS)
EQX (CC, PS)
EL (PS)
EK (PS)
EQ (CC)
EQD (CC)
EEXP (CC)
EIMP (CC)
EQC (CC)
EPIMP (CC)
EPC (CC)
EPX (PS)
EPU (PS)
EPV (PS)
EPQ(CC)
EPQD (CC)
EPEXP (CC)
EEXR
EW
ER
ECX (PS)
EIDTX
EBT
EHC (CC) ..
HC (CC) =E= alphah (CC) *HY/PC (CC)
EGC (CC) ..
GC (CC) =E= alphag (CC)*GY/PC (CC)
EHY..
SUM (CC, PC (CC) *HC (CC) ) +HS =E= W*LS+R*KS
EGY..
GY =E= SUM(PS, it (PS) *PX (PS) *X (PS))
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EHS..

HS =E= sh*HY
EGS..

GS =E= sg*GY
ETSAV..

TSAV =E= HS+GS
ETINV..

TINV =E= TSAV
EINV (CC) ..

INV (CC) =E= alphai (CC)*TINV/PC (CC)
EINVE..

INVF =E= TINV-SUM(CC,PC(CC)*INV(CC))
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
(1-it (PS) ) *PX (PS) =E= CX(PS)
EU(PS) ..
U(PS) =E= (X(PS)/AP(PS))* (beta (PS)*AP (PS)*CX(PS)/PU(PS))**sp(PS)
EV (PS) ..
V(PS) =E= (X(PS)/AP(PS))* (gamma (PS)*AP (PS) *CX (PS) /PV(PS)) **sp (PS)
EQX (CC, PS) ..
QX (CC,PS) =E= ut(CC,PS)*U(PS)
EL(PS) ..
L (PS) =E= gammal (PS) *PV (PS) *V (PS) /W
EK(PS) ..
K (PS) =E= gammak (PS)*PV (PS) *V (PS) /R
EQ(CC) ..
Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD (CC) ..
QD (CC) =E= (Q(CC)/AT(CC)) * (epsilon (CC) *AT (CC)*PQ(CC)/PQD(CC))**st (CC)
EEXP (CC) ..
EXP(CC) =E= (Q(CC) /AT (CC))* ((l-epsilon (CC))*AT (CC)*PQ (CC)/PEXP (CC))**st (CC)
EQC(CC) ..
QD (CC) =E= (QC(CC)/AA(CC))*(delta(CC)*AA(CC)*PC(CC)/PQD(CC))**sa(CC)
EIMP (CC) ..
IMP (CC) =E= (QC(CC)/AA(CC))*((l-delta(CC))*AA(CC)*PC(CC)/PIMP(CC))**sa
(cc)
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* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC) ..
PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..
QC(CC) =E= SUM(PS, QX (CC,PS))+HC (CC)+GC (CC)+INV (CC)
EPX (PS) ..
X (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPU(PS) ..
PU(PS) =E= SUM(CC, QX (CC,PS)*PC(CC))/U(PS)
EPV(PS) ..
PV(PS) =E= (1/AV(PS))* (W/gammal (PS)) **gammal (PS) * (R/gammak (PS) ) **gammak
(PS)
EPQ(CC) ..
PQ(CC) =E= (1/AT(CC))* (epsilon(CC)**st (CC)* (PQD(CC)** (1l-st(CC)))+(1-
epsilon (CC)) **st (CC)* (PEXP (CC)** (1-st(CC))))**(1/(1l-st(CC)))
EPQD(CC) ..
PC(CC) =E= (1/AA(CC)) *(delta (CC)**sa(CC)* (PQD(CC)**(1-sa(CC)))+(l-delta
(CC))**sa(CC)* (PIMP(CC)** (1-sa(CC))))**(1/(1l-sa(CC)))
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
* Trade closure
EEXR. .
SUM (CC, PEXP (CC) *EXP (CC)) =E= SUM(CC,PIMP (CC)*IMP(CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental rate
ER..
SUM(PS,K(PS)) =E= KS
* Cost of production
ECX (PS) ..
CX (PS) =E= (1/AP(PS)) * (beta (PS) **sp (PS) * (PU(PS) ** (1-sp (PS) ) ) +gamma (PS)
**sp (PS) * (PV(PS) ** (1-sp(PS)))) **(1/ (1-sp(PS)))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS) *PX(PS)*X (PS)
* Balance
EBT..

227



BT =E= SUM (CC, SUM(PS, vt (PS,CC) *CX (PS)/ (1-1it (PS))*X (PS)))+SUM(CC, PIMP (CC)
*IMP (CC))
-SUM ( (PS,CC),PC(CC) *QX (CC,PS))-SUM(CC, PC(CC) * (HC (CC) +GC (CC) +INV (CC)))
-SUM (CC, PEXP (CC) *EXP (CC))

Model MT1

/

EHC.HC

EGC.GC

EHY.HY

EGY.GY

EINV.INV

EINVE.INVF

EHS.HS

EGS.GS

ETSAV.TSAV

ETINV.TINV

EX.X

EU.U

EV.V

EQX.QX

EL.L

EK.K

EQ.Q

EQD.QD

EEXP.EXP

EIMP.IMP

EQC.QC

EPIMP.PIMP

EPC.PC

EPX.PX

EPU.PU

EPV.PV

EPQ.PQ

EPQD.PQD

EPEXP.PEXP

EEXR.EXR

EW.W

ER.R

ECX.CX

EIDTX.IDTX

EBT.BT

/:

MT1.WORKSPACE=100;

OPTIONS MCP=PATH;

SOLVE MT1 USING MCP;

THC = SUM(CC,HC.L(CC));

TGC = SUM(CC,GC.L(CC));

GDP1 = SUM(PS, SUM(CC, vt (PS,CC) *PQ.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)*0OX.
L(CC,PS));

GDP2 = W.L*LS+R.L*KS+GY.L;
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GDP3 = SUM(CC,PC.L(CC)* (HC.L(CC)+GC.L(CC)+INV.L(CC)))
+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) -SUM(CC, PIMP.L (CC) *IMP.L(CC) ) ;

FILE MT_1 /MT1.CSV/;

put MT 1;

MT 1.PC=5;MT 1.ND=6;MT 1.NZ=1.E-6;MT 1.NW=20;MT 1.PW=450
PUT 'GDP1l';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL; PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT "INV (CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'HS';PUT HS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;):;
PUT 'U(PS)'/;

LOOP (PS, PUT PS.TL;PUT U.L(PS);PUT/;);
LOOP (PS, PUT PS.TL;);PUT/;

LOOP (CC, PUT CC.TL;LOOP (PS, PUT QX.L(CC,PS));PUT/;);
PUT 'V(PS)'/;

LOOP (PS, PUT PS.TL;PUT V.L(PS);PUT/;);
PUT 'L(PS)'/;

LOOP (PS, PUT PS.TL;PUT L.L(PS);PUT/;);
PUT 'K(PS)'/;

LOOP (PS, PUT PS.TL;PUT K.L(PS);PUT/;);
PUT 'Q(CC)'/;

LOOP (CC, PUT CC.TL; PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL; PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL; PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)'/;

LOOP (CC, PUT CC.TL; PUT QC.L(CC);PUT/;);
PUT 'PIMP (CC)'/;

LOOP (CC, PUT CC.TL; PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PU(PS)'/;

LOOP (PS, PUT PS.TL;PUT PU.L(PS);PUT/;);
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PUT 'PV(PS)'/;

LOOP (PS, PUT PS.TL;PUT PV.L(PS);PUT/;);
PUT 'CX(PS)'/;

LOOP (PS, PUT PS.TL;PUT CX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL; PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)'/;

LOOP (CC, PUT CC.TL; PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)"'/;

LOOP (CC, PUT CC.TL;PUT PQD.L(CC);PUT/;);
PUT 'PEXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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27. AR S RN R PUPS), B 2 21 18 Leontief £ A 4 7=

3. .0X(CC,PS)e PC(CC)

PU(PS) = U (Ps)

28. BWMEBEZRBBABMEE PV(PS), ixnESMWIE 2 J2H B CD A A ™

(i) (i)

29. AEA BRI (PO(CC))
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ZA A& POD FI PEXP i o QSRR 2 0 A8 Hh A A 7 0 R O A P A e
FE, DA [ A 7= B R A0 % il T T O R E

1

(g(cc)“"m « POD(CC) ™) +(1=£(CC))"“ « PEXP(CC) ) )W

QSRABE H T A A% phy SR it A0 A S R I ELAS R A A% R AR RE
VU7 e A 7 S T At S 4 A T A 7 A T S T A A, B
PO(CC)=POD(CC)
30. AL A E RS (POD(CC)
G AF 1 PC AN PIMP 53 WSRABGE ) FTA M PR A 6] 22 77 19 R o £ A0 A% P A2 2R E
YU A i A A ] A e A0 A% e R TSR UG R BRE

PC(CC)+*QC(CC)=POD(CC)*QD(CC)+ PIMP(CC)+IMP(CC)

POD(CC)=PQ(CC)

(5(CC).W(CC) . PQD(CC)I_‘M(CC) +(1- 5(CC).\‘(1(CC)) . PIMP(CC)I—.\'u(CC) )m
QSRABE H 1A A% Py SR it A0 A S R I ELAS R A A% R AR RE
YU A e A A T T ) 00 A% 25 T R A, B
PQD(CC) = PEXP(CC)
31, LIS B M2 1R A4 (PEXP(CC) )

P A% BE WA AR T SE MRS E, A A o QSR BOE A

A% FHAS [ 2 72 B T F) A A N 2 DR, U
PEXP(CC) = POD(CC)

o

PEXP = PQ(CC)
QR AR 1A A% AL A S e I ELAS R 4 R U R R
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PEXP(CC) =EXR e wpe(CC)

32. MRS MG (EXR)

BT — A — B AR, PE — I RS LA OK o IR A E T ok, A
B D FEEA AR o USRI, PO IR B 3 U O P S B R R
JE W PR S AR A, AN — S A AR AT

D PEXP(CC)+ EXP(CC) = PIMP(CC)*IMP(CC)+INVF

33. S5 WG S g A (W)
B — A M AR, e BRI 1 97 S 1R (AT S A A, B
BULIMELTE ).

Y L(PS)=LS

34, WAMG P H RN (R)
BRI R, P BEPIRS I B GEAR A (TR S AR, UYL
ISR SE o
D> K(PS)=KS

35. A S A (CX(PS))

ax@w):AP@SyH[EquQW”NquPSYW”WH4R9W”Nfwxpsywmq'w”)

WRBEA LR, W CX=PX,
36. [Al#%EFL (IDTX(PS))
IDTX (PS)=it(PS)+*PX(PS)* X (PS)
37. SVtgs 5 SRR KA RS (BT)
X R JE — A — W SR A A 2 — BRI Z, T DL A5 R P s R AR
N TR R G R O, — R AR AR R AN IR AR A AT IE R, W BT 5T 0,
WA BT AT 0, MRS RIER, KA TR,
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BT =Y wt(PS,CC) -%- X (PS)+> PIMP(CC)*IMP(CC)~

CcC PS cc

D> D PC(CC)+ QX (CC,PS)-

PS CC

3'PC(CC)+(HC(CC)+GC(CC)+INV(CC)+SC(CC))~

> PEXP(CC)+ EXP(CC)

cc

38. Rk AR Sl AT MY GDP fH MM S5 K 56 ( GDPI ., GDP2 HI GDP3 )
K BE AN — A — I M A P A S — BB A, AT DU B AN 5. A —
PIEPRES TS , = Fh O IETHR R GDP % 5E A, 15 W WAL B A7 A R R, R GA B —
SN TR INAS
GDP1 =% "PQ(CC)+vt(PS,CC)* X (PS)-> > PC(CC)* QX (CC,PS)

CcC PS PS CC
GDP2 =W LS +R*KS+GY
GDP3 = "PC(CC)+(HC(CC)+GC(CC)+INV(CC)+SC(CC))+ ZPEXP (CC)e EXP(CC)-
cc

> PIMP(CC)«IMP(CC)

cc

. MT2 #=AIp) GAMS 2+

* This is a further development from the MT1 model where a Mixed economy
* consists of three technologies of Leontief,Cobb-Douglas and CES

* This is based on SAM5 data table, where investment is broken down

* into investment and stock change

* Assumptions:

* 1) While household's consumption, government consumption and investor's

* investment follow Cobb-Douglas preferences, producers' production follows
* a nested production technology, and import follows Armington function and
* export follows Constant Elasticity Transformation (CET) function.

* 2) Institutions total income and expenditure are identity

* 3) Commodity price or exchange rate can be numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

* 6) investment is broken down into investment and stock change

* 7) One representative household

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
SOLPRINT=0OFF

*SYSOQUT=0FF

Option decimals = 5

’
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SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital rent

09 Household

10 Government

11 Foreign

12 New capital from part of savings or investment
13 New stock from part of savings or investment
14 Sum

15 Capital stock

/

SETS

PS (RSAM) Production Sectors /01*03/
CC (RSAM) Commodities /04*06/

ALIAS (RSAM, CSAM)

ALIAS (PS, PS1)

ALIAS (CC,CC1l)

’

PARAMETERS
SAMS5 (RSAM, CSAM) SAM5 data
alphah (CC) Composition of Household consumption
sh Saving propensity of Household
alphag (CC) Composition of Government consumption
sg Saving propensity of Government
su Substitution elasticity of Utility
sp (PS) Substitution elasticity of Production
t (CC) Substitution elasticity of Transformation function
sa (CC) Substitution elasticity of Amington function
alphai (CC) Investment use of commodity
alphas (CC) Stock use of commodity
beta (PS) Use Table of intermediate inputs or uses
gamma (PS) Factor Input
gammal (PS) Labour Input
gammak (PS) Capital Input
dep (PS) Depreciation rate of capital
delta (CC) Substitution rate of Armington assumption
epsilon (CC) Substitution rate of transformation assumption
ut (CC, PS) Use Table of intermediate demand divided by total

intermediate input

vt (PS,CC) Make Table of production supply
it (PS) Indirect Tax
AH Scaling parameter of Cobb-Douglas utility function

for household
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AG Scaling parameter of Cobb-Douglas utility function
for government

AT Scaling ©parameter of Cobb-Douglas investment
function for investor

AS Scaling parameter of Cobb-Douglas stock function for
investor

AP (PS) Scaling parameter of CES production function for
producer

AV (PS) Scaling parameter of Cobb-Douglas function of factor
inputs

AA (CC) Scaling parameter of Armington function

AT (CC) Scaling parameter of Transformation function

ivs Proportion of investment in stock

THC Total Household Consumption

TGC Total Government Consumption

wpi (CC) World Price of Import at foreign currency

wpe (CC) World Price of Export at foreign currency

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method

VARIABLES

LS Labour Stock or endowment

KS Capital Stock

HC (CC) Household Consumption

GC (CC) Government Consumption

HE Household Expenditure

GE Government Expenditure

LI Household Labour Income

KI Household Capital Income

HY Household Income

GY Government Income

HS Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

INVF Investment to abroad

INVS Investment in Stock

SC(CC) Stock Change by commodity

X (PS) Activity of domestic produciton

U (PS) Use of composite intermediate input

V (PS3) Use of composite factor input

QX (CC, PS) Use table or Intermediate demand of commodity by
producer

XQ (PS,CC) Make table

L(PS) Labour demand by producer

K(PS) Capital demand by producer

IDTX (PS) InDirect TaX by producer

Q(CccC) Quantity of domestically-produced commodity

QD (CC) Quantity of domestical commodity sold in domestic
market
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QC (CC)
market

PX (PS)

PU (PS)

PV (PS)

PQ (CC)

PQD (CC)
domestic market
PC (CC)
domestic market
PEXP (CC)
PIMP (CC)

EXR

CX (PS)
W

R

EXP (CC)
IMP (CC)
BT

(PS) = SAM5("10",
LS.L = SUM(PS,L.L(PS));
KS.L = SUM(PS,K.L(PS));

Quantity of Composite commodity supplied to domestic

Price for activity of domestic production

Price of composite intermediate input

Price of composite factor input

Price of domestically-produced commodity

Price for domestically-produced commodity sold in

Relative Price of Composite commodity sold in

Price of EXPort at local currency
Price of IMPort at local currency
EXchange Rate

Cost of producer

Wage rate

Rental rate

EXPort

IMPort

Balance of Trade

= SAMS5 (CC, PS) ;

= SUM(CC,QX.L(CC,PS));
SAMS ("07", PS);

= SAM5("15",PS);

PS);

W.L = SUM(PS,L.L(PS))/LS.L;

R.L = SUM(PS,SAM5 ("08",

(

L

L = SAM5("12","09");

L = SAM5("14","09");
LI.L = SAM5("09","07");

L = SAM5("09","08");

L = LI.L+KI.L;

L

L

= SAM5("12","10");

PS)) /KS.L;

S) = L.L(PS)+SAMS5("08",PS);
CC) = SAMS5(CC,"09");

(CC) = SAM5(CC,"10");



GE.L = SAMS5("14","10");
GY.L = SUM(PS,IDTX.L(PS));
TSAV.L = HS.L+GS.L;
INV.L(CC) = SAM5(CC,"12");
SAMS ("11","12"
SAMS ("13","12"
TINV.L = SAM5("14","12"
SC.L(CC) = SAMS5(CC,"13"
X.L(PS) = SAMS5 (PS,"14");
XQ.L(PS,CC) = SAMS5 (PS,CC);
Q.L(CC) = SUM(PS,XQ.L(PS,CC));
EXP.L(CC) = SAMS5(CC,"11");
QD.L(CC) = Q.L(CC)-EXP.L(CC);
IMP.L(CC) = SAM5("11",CC);

=
=
<
o
=
Il

’

H
=z
<
0
[l
Il

’

’

)
)
)
)

’

QC.L(CC) = QD.L(CC)+IMP.L(CC);

PX.L(PS) = 1;

PC.L(CC) = 1;

PU.L(PS) = 1;

PU.L(PS) = SUM(CC,QX.L(CC,PS)*PC.L(CC))/U.L(PS);
PV.L(PS) = 1;

PQ.L(CC) = 1;

POD.L(CC) = 1;
PEXP.L(CC) = 1;
1

PIMP.L(CC) = 1;
EXR.L = 1;
BT.L = 1;

alphah (CC) = HC.L(CC)/HE.L;
sh = HS.L/HE.L;
alphag(CC) = GC.L(CC)/GE.L;
sg = GS.L/GE.L;
alphai(CC) = INV.L(CC)/TINV.L;
alphas(CC) = SC.L(CC)/INVS.L;
t(PS) = IDTX.L(PS)/X.L(PS);
beta (PS) = (PU.L(PS)*U.L(PS)**(1/sp(PS)))/ (PU.L(PS)*U.L(PS)**(1/sp(PS))+PV.
L(PS)*V.L(PS)**(1/sp(PS)));
gamma (PS) = (PV.L(PS)*V.L(PS)** (1/sp(PS)))/(PU.L(PS)*U.L(PS)**(1/sp(PS))+
PV.L(PS) *V.L(PS)**(1/sp(PS)));
gammal (PS) = L.L(PS)/V.L(PS);
gammak (PS) = l-gammal (PS) ;
delta(CC) = (PQD.L(CC)*QD.L(CC)**(1/sa(CC)))
/ (PQD.L(CC) *QD.L(CC) ** (1/sa(CC) ) +PIMP.L(CC) *IMP.L(CC) ** (1/sa(CC))) ;
epsilon(CC) = (PQD.L(CC)*QD.L(CC)** (1/st(CC)))
/ (PQD.L(CC) *QD.L(CC) ** (1/st (CC) ) +PEXP.L (CC) *EXP.L(CC) ** (1/st (CC)) ) ;
ut (CC,PS) = OX.L(CC,PS)/U.L(PS);
t (PS,CC) XQ.L(PS,CC)/X.L(PS);
AH HE.L/PROD(CC,HC.L(CC) **alphah(CC)) ;
AG = GE.L/PROD(CC,GC.L(CC) **alphag(CC)) ;
AT TINV. L/PROD CC, INV.L(CC) **alphai (CC)) ;
P(PS) = X.L(PS)/ (beta(PS)*U.L(PS)**(1-1/sp(PS))+gamma (PS) *V.L(PS)** (1-1/
P(PS))) ** (sp(PS)/ (sp(PS)-1));
AV (PS) = V.L(PS)/(L.L(PS)**gammal (PS) *K.L (PS) **gammak (PS) ) ;
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AA(CC) = QC.L(CC)/(delta(CC)*QD.L(CC)**(1-1/sa(CC))+(1l-delta(CC))*IMP.L(CC)
** (1-1/sa(CC)))**(sa(CC)/ (sa(CC)=-1));

AT (CC) = Q.L(CC)/ (epsilon(CC)*QD.L(CC)** (1-1/st(CC))+(l-epsilon(CC))*EXP.
L(CC)**(1-1/st(CC)))**(st(CC)/(st(CC)=-1));

ivs = INVS.L/TINV.L;
CX.L(PS) = (1/AP(PS))* (beta(PS)**sp(PS)* (PU.L(PS)** (1-sp(PS)))+gamma (PS)
**sp (PS) * (PV.L(PS) ** (1-sp(PS)))) **(1/ (1-sp(PS)))

PC.EX("04") = 10;

W.L = 2;

R.L = 2*R.L;

LS.FX = LS.L;

KS.FX = KS.L;

Equations
EHC (CC)
EGC (CC)
EHY

EGY

EHS

EGS
ETSAV
ETINV
EINVE
EINVS
EINV (CC)
ESC (CC)
EX (PS)

EU (PS)

EV (PS)
EQX (CC, PS)
EL (PS)

EK (PS)

EQ (CC)
EQD (CC)
EEXP (CC)
EQC (CC)
EIMP (CC)
EPIMP (CC)
EPC (CC)
EPX (PS)
EPU (PS)
EPV (PS3)
EPQ (CC)
EPQD (CC)
EPEXP (CC)
EEXR

EW

ER

ECX (PS)
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EIDTX (PS)
EBT
EHC (CC) ..

HC (CC) =E= alphah (CC)*HY/PC(CC)
EGC (CC) ..

GC (CC) =E= alphag(CC)*GY/PC(CC)
EHY..

SUM(CC, PC(CC) *HC (CC) ) +HS =E= W*LS+R*KS
EGY..

GY =E= SUM(PS, IDTX(PS))
EHS..

HS =E= sh*HY
EGS..

GS =E= sg*GY
ETSAV..

TSAV =E= HS+GS
ETINV..

TINV =E= TSAV
EINV(CC) ..

INV (CC) =E= alphai (CC)*TINV/PC (CC)
EINVS..

INVS =E= ivs*TINV
EINVE..

INVF =E= TINV-SUM(CC,PC(CC)*INV(CC))-INVS
ESC(CC) ..

SC(CC) =E= alphas (CC)*INVS/PC(CC)
* Zeroprofit condition, or production GDP = income GDP, to determine production

level X

EX(PS) ..

(1-it (PS) ) *PX (PS) =E= CX(PS)
EU(PS) ..

U(PS) =E= (X(PS)/AP(PS))* (beta (PS)*AP (PS)*CX(PS)/PU(PS))**sp(PS)
EV(PS) ..

V(PS) =E= (X(PS)/AP(PS))* (gamma (PS)*AP (PS) *CX (PS) /PV (PS)) **sp (PS)

EQX (CC,PS) ..
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QX (CC, PS) =E= ut(CC,PS)*U(PS)

EL(PS) ..

L (PS) =E= gammal (PS) *PV (PS) *V (PS) /W
EK(PS) ..

K(PS) =E= gammak (PS) *PV (PS) *V (PS) /R
EQ(CC) ..

Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD(CC) ..

QD (CC) =E= (Q(CC)/AT(CC)) * (epsilon(CC)*AT (CC)*PQ(CC)/PQD(CC))**st (CC)
EEXP (CC) ..

EXP (CC) =E= (Q(CC)/AT(CC))* ((l-epsilon(CC))*AT (CC)*PQ (CC)/PEXP (CC))**st (CC)
EQC(CC) ..

QD(CC) =E= (QC(CC)/AA(CC))*(delta (CC)*AA(CC)*PC(CC)/PQD(CC))**sa(CC)
EIMP (CC) ..

IMP (CC) =E= (QC(CC) /AA(CC))* ((1-delta(CC))*AA(CC)*PC(CC)/PIMP (CC))**sa (CC)
* Constraints of commodities, to determine prices of commodities in domestic

markets

EPIMP (CC) ..

PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..

QC (CC) =E= SUM(PS,QX(CC,PS))+HC(CC)+GC(CC)+INV(CC)+SC(CC)
EPX (PS) ..

PX (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPU(PS) ..

PU(PS) =E= SUM(CC,QX(CC,PS)*PC(CC))/U(PS)
EPV (PS) ..

PV (PS) =E= (1/AV(PS))* (W/gammal (PS)) **gammal (PS) * (R/gammak (PS) ) **gammak (PS)
EPQ(CC) ..

PQ(CC) =E= (1/AT(CC))* (epsilon(CC)**st (CC)* (PQD(CC)** (1-st(CC)))+ (l-epsilon

(CC))**st (CC)* (PEXP(CC)** (1-st(CC))))**(1/(1l-st(CC)))

’

EPQD (CC) ..
PC(CC) =E= (1/AA(CC))*(delta(CC)**sa (CC)* (PQD(CC)**(l-sa(CC)))+(l-delta
(CC))**sa (CC)* (PIMP(CC)** (1-sa(CC))))**(1/(1l-sa(CC)))
EPEXP(CC) ..

PEXP (CC) =E= PQD(CC)

* Trade closure
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EEXR. .
SUM (CC, PEXP (CC) *EXP (CC)) =E= SUM(CC,PIMP (CC)*IMP(CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW..
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM(PS,K (PS)) =E= KS
* Cost of production
ECX (PS) ..
CX (PS) =E= (1/AP(PS))* (beta (PS)**sp(PS)* (PU(PS)** (1-sp(PS)))+gamma (PS)
**sp (PS) * (PV(PS) ** (1-sp(PS)))) **(1/ (1-sp(PS)))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS)*PX (PS) *X (PS)
* Balance
EBT..
BT =E= SUM(CC, SUM(PS, vt (PS,CC)*CX(PS)/ (1-1it (PS))*X(PS)))+SUM(CC,PIMP (CC)
*IMP (CC))
-SUM( (PS,CC) ,PC(CC) *QX (CC, PS))-SUM(CC, PC(CC) * (HC (CC) +GC (CC) +INV (CC)
+3C(CC)))
-SUM (CC, PEXP (CC) *EXP (CC) )
Model MT2
/
EHC.HC
EGC.GC
EHY.HY
EGY.GY
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EINVE.INVF
EINVS.INVS
EINV.INV
ESC.SC
EX.X
EU.U
EV.V
EQX.0OX
EL.L
EK.K
EQ.Q
EQD.QD
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EEXP.EXP

EQC.QC

EIMP.IMP
EPIMP.PIMP
EPC.PC

EPX.PX

EPU.PU

EPV.PV

EPQ.PQ

EPQD.PQD
EPEXP.PEXP
EEXR.EXR

EW.W

ER.R

ECX.CX
EIDTX.IDTX
EBT.BT

/i

MT2 .WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE MT2 USING MCP;

THC SUM (CC,HC.L(CC)) ;
TGC SUM (CC,GC.L(CC));
GDP1 = SUM(PS,SUM(CC,vt (PS,CC)*PQ.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)™*
OX.L(CC,PS));
GDP2 = W.L*LS.L+R.L*KS.L+GY.L;
GDP3 = SUM(CC,PC.L(CC)* (HC.L(CC)+GC.L(CC)+INV.L(CC)+SC.L(CC)))
+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) -SUM(CC, PIMP.L (CC) *IMP.L(CC) ) ;

FILE MT 2 /MI2.CSV/;

put MT_2;

MT 2.PC=5;MT 2.ND=6;MT 2.NZ=1.E-6;MT 2.NW=20;MT 2.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC(CC)'/;

LOOP (CC, PUT CC.TL;PUT HC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL;PUT GC.L(CC);PUT/;);
PUT 'THC';PUT THC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'HY';PUT HY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT "INV (CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;
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PUT 'INVS';PUT INVS.L;PUT/;

PUT 'HS';PUT HS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'U(PS)'/;

LOOP (PS, PUT PS.TL;PUT U.L(PS);PUT/;);
LOOP (PS, PUT PS.TL;);PUT/;

LOOP (CC, PUT CC.TL;LOOP (PS,PUT QX.L(CC,PS));PUT/;);
PUT 'V(PS)'/;

LOOP (PS, PUT PS.TL;PUT V.L(PS);PUT/;);
PUT 'L(PS)'/;

LOOP (PS, PUT PS.TL;PUT L.L(PS);PUT/;);
PUT 'K(PS)'/;

LOOP (PS, PUT PS.TL;PUT K.L(PS);PUT/;);
PUT 'Q(CC)'/;

LOOP (CC, PUT CC.TL;PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL;PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL;PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)'/;

LOOP (CC, PUT CC.TL;PUT QC.L(CC);PUT/;);
PUT 'PIMP (CC)'/;

LOOP (CC, PUT CC.TL;PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PU(PS)'/;

LOOP (PS, PUT PS.TL;PUT PU.L(PS);PUT/;);
PUT 'PV(PS)'/;

LOOP (PS, PUT PS.TL;PUT PV.L(PS);PUT/;);
PUT 'CX(PS)'/;

LOOP (PS, PUT PS.TL;PUT CX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL;PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)"'/;

LOOP (CC, PUT CC.TL;PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC) '/;

LOOP (CC, PUT CC.TL;PUT PQD.L(CC);PUT/;);
PUT 'PEXP (CC)'/;

LOOP (CC, PUT CC.TL;PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.l1;PUT/;
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MT3 fif 2 MT2 BB SEal E At — B9 B, BRTHR -3 MEmmEdEdEsr, 5
MT2 BERUAS [R] (1902 B8 Ja B A i 1 AR A T B R s R 358 4 o
# 5-3 MT3 HEEKIER SAM #IFEE

i A R - FEERL | R | 3 | PR RIER | WEUER | B0 | S B R St

A T A 4 =l

il 488 930 000) 0 0 488930000
B 0| 5775 808480 U 5775808480
H=rl 0 0[ 1923851139 1923851139
PR | 68771565| 249167666 2550048 51593464 59967035 3416230 33376843 10671736 9744622 512209609
P2 [102596499| 364783232 482134745 89149080 306342798 789949079| 97264393343 804 31| 6434452487
P3| 30970198| 533855691 387322375 102429897| 356043911(348492.057] 150688150 71 043030( 1286861| 1982133071
B 271816270 439941 924( 368714806 1100473 000
WA 14297 448| 614907975 545572456 1174777878
R TR R 330 141900| 234955576 565097476
IR 770331100 939822302 1710153402
BT 478020 270102903| 114606310 385 187233
w5 279609 658 644006 58281931 233808526 974014073
W& 31925035( 987799659] 33278047 1343002740
TR ) 54835514 54835514
it 488,930 000]5 775 808 480[1 923 851 1391512 200 609| 6434 452.487| 1982 133071 1100473000[1 174777 878]565 007476 1710 153 402|385 187233 974 014 073]1 343 002 740{54 835 514{ 24 424 926 103

—. MT3 #RBUKIEAI R

1. FERIE . BT 2 M9 S 3% IR Cobb-Douglas fi 4S5 8E ;
FﬂikjlgI]XEEF%‘EOQEF#A\“H‘AEHEF&*%?—T;
M4 #8 CES JE 1Y Armington PR ;
i P % 18 CES 23Uy CET K%,
Ja BB S B[] T R S
U WA A5 R T H S
TR 0 W BT 38 AT A Sy B AN A
BRRETOME, EE R,

® N v oA w
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9. JERMIFSATEA BRI, BUF MBI 5
10. 5o BT S A7 LR S o

1L PRI R RN R AR R

— HBIRHERE 5

PS PR

cc T i

=\ REMSY

sam6(RSAM, CSAM) 53 W R MR
alpharh(CC) P i BH T4t

alphauh(CC) Il BT B A5

srh R JE R 75 i )

suh WA A & )

alphag(CC) BURH Tt 2518

sg R ik % 1 1]

Su R AR B

sp(PS) A R A

st(CC) e B

sa(CC) Armington PR R0 5 1
alphai(CQC) % BT o 7 oK 254

alphas(CC) FE 52 A8 B I R T K S5
beta(CC,PS) 2 e W S R K N
gamma(PS) AT R A

gammal(PS) AEFPERRT T 57 S

gammak(PS) AR ITI AR A

dep(PS) BEARYTIH AR

delta(CC) Armington {2 1% [ 8 A %
epsilon(CC) CET fR i B L%

ut(CC,PS) AR, R AR 7 i AR AR [ 5E A
vi(PS,CC) PEgh 3, Fon 25 B 1T AR = 1 7= i I I e
it(PS) (i) 22 00 B A 7

srli(PS) R 55 BN 457 SO H ]
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suli(PS)
srki(PS)
suki(PS)
ARH
AUH
AG
AI(PS)
AS(PS)
AP(PS)
AV(PS)
AA(CC)
AT(CC)
ivs

g, HAEpSNE
wpi(CC)
wpe(CC)

B HEZSNEN TR

TRHC
TUHC
TGC
BT
GDPI
GDP2
GDP3

7 BB AE

LS
KS
RHC(CC)
UHC(CC)
GC(CC)

254

SRS SO G 4 57 SO B L i
RN AW G AT TEA WA L]
SR TE AW G 4 A B L B

£ 4 JE B Cobb-Douglas %5 bR %) 45 i R %X
W FE B Cobb-Douglas 5 H e Y 45 i R 5

L Jff Cobb-Douglas %% b8 %5 Y 456 i 3R 4L
Cobb-Douglas # 5% bR £ (1) 45 il 7 %X
Cobb-Douglas 17542 2l bR 5 45 il 24X
CES A= 7 b KU 45 R 4R

Cobb- Douglas U S PN HIGUER €3
Armington i [T pR I 1) 4 il 2R %K

CET i I e ALY 46 T 3 5
ARBTG5 8 S 45 5T R L A

PAA T 27 B9 E 1 4 ) T 51T 37 40 4%
PAS T 27 B 10 B 1 5T 3 0 4%

AN i R R TH 9%
SRR B TH 9%
B B 2
- K 6

Fe WA 2 GDP
iz B B3 ) GDP
iz W FH 239 GDP

o7 it o it
AL 1
AN i RTH B
YRR T B
B 1 9%



GS
TSAV
TINV
INV(CC)
INVF
INVS
SC(CC)
X(PS)
U(PS)
V(PS)
OX(CC,PS)
XO(PS,CC)
L(PS)
K(PS)
IDTX(PS)
0(CO)
OD(CC)
0C(CO)
PX(PS)

N=|
/EE

op

RAREZT

AN T BB S
R S

B B S

AN T B 57 A
R T R BEAA
AN BB A

SR J 55 B
SR S B BT AR
BRI

B A

AN RS

SR S A

B 7

Bk

ISEiany

BRI o i

X [ A1 B4 £ 5%

XAT 52742 Bl BB
75078 Bl e A7 B Sl Y R A A OR
AT A P Bl

G AL N

BRER RN E
W ] R o oK
ka3

53 8l i oK

RAT K

(] 2 B A 7 o
ENE ViU e

7R [ A AR S AR T 37 09 R o P
TR A [ T 370 19 Bl it
A A 7 3 B A%

255



PU(PS)
PV(PS,TH)
PO(CC)
POD(CC)
PC(CC)
PEXP(CC)
PIMP(CC)
EXR
CX(PS)
w

R
EXP(CC)
IMP(CC)

t. MT3 BT E

A A 7 3 g e T B A A A
7 [ A 7 Bl B R B A%
AN AL A TR i ) A A

AN [ A 7 AR R AR T 3 P R A A
AT T o b 5 JUR B AR X A
VA T 5% 1T 27 1A T o B 40 A
A [ 5 10 27 B 8 10 18 1 A%
B

B AR 7 A

TR HH R

BEASHH 7

HH T R

2 1 B 20

REMIE

MT3 FREFE MT2 HERIELRE gt — 9, WmHEZELERRER (K 5-4)
55 MT2 R B AN R 2 A 7E T 8 B A3 5 T A o J B AR A e B W 0 4, K 7 b g R UL
TH 2% R0 & AR 20 1) 43 WL 8 4 o

_> CEST
. -[oe]— 73N
ST O
INV |+ SC | + E 1:;RI-ICJrUI-IC + X LS,KS
-- (o] [ms]
( e | ]
il e 74
[vor]) = [z ] = [z5w7] +— [os | —[or ]
'

5-4 MT3 *Eggg%*%:mﬁi
I\ RBEWFIE
1. RANERIEE (RHC(CC))

CC)eRHY
Mc(cc)zu

PC(CC)

256



BERARERT]

op

2. W R RIEE (UHC(CC))

UHY
UHC(CC):M

PC(CC)

W

. BUHE % R (GC(CC))

GC(CC):%

~

CRMEREWA (RHY)
>'PC(CC)* RHC(CC)+ RHS = srlisW LS + srki* R+ KS

- W s RCA (UHY)
D> PC(CC)*UHC(CC)+UHS = suli*W ¢ LS + suki* R s KS

W

6. BURUA (GY)
PR A T B o
GY =Y IDTX (PS)

PS

7. R ERAGEE (RHS)

AN J R 55 T B S S A e 2 B
RHS = srhe RHY

8. WHfEE (UHS)

OB R A T H RS 5 E W 2
UHS = suh*UHY

9. BUFEE (GS)

BN % 78 55 T BUR RS 5 6 3 M ) 22 AR
GS =sg*GY

10. EfitiE (1S4V)
BAEEETRRAMEE SBUNEE Z .

TSAV = RHS +UHS + GS
11. &% % (TINY)
BB — A — MO R, T2 2 T A 8 SR gl 8 e ) A5 9 oy S T i 2 X
DRI Sy B it A A e g B A A o B TR I SOHIE, REREE S A RS ) A P G
Z AT DL R R T S, I AR A A R — A — P A R A, R S A IR S i
HIKT o AR R PR B SN AR, WO R R, PHECR AR

TINV =TSAV
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12, BHIE AR A R oK &= (INV(CC) )
PG 0T 7 00 T oK A T R S A B L A3 T Y 4 U S B AR

R A
INV(CC) :M
PC(CC)
13, HHEED AR BN TR E (INVS)

BT Bl X A7 52728 3l () 75 R e PR BB A0 [E S e
INVS = ivs « TINV

14. XJEAIMNEE (INVF)
Xof [ AN B AR U BRAE A [ B E AER, R— AR R
INVF =TINV — 3 PC(CC)+ INV (CC)~ INVS

15. fERRENN R M FE K& (SC(CC))

(758 AL I T i R 75 oK A T 9 IR A A BT Bl S Y [ 5E L 1) 20 e 1Y 4% R A AT
BB S B LLR b A B

sc(cc) =% (CC)eINVS
PC(CC)

16. A &M (X(PS))

I — M WA, PR AR I S AR S BRI B K o O R SR e i e A
A 7 G Bl A (L, A7 I A A 7 A

(1-it(PS))» PX(PS)=CX(PS)
17, AR iR B AR (UPS)), ik B 1 2% CES $iR 4

K — ALY AR

sp(PS)
U(PS)= (%J{ﬂ(m)- AP(PS)-%J

18. SMERVHRBAR (V(PS)), HELSHWIEE | 21118 CES HoR 4 7=

KR — ALY

sp(PS)
V(Ps):[j;((};?)]-(y(ps)-Ap(ps)- iﬁgﬁ;}

19. AR SR (QX(CCPS) ), iR EHH A 2 J2 1% M Leontief HAR L™

KR — ALY
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QX (CC,PS)=ut(CC,PS)U(PS)

20. FFAPIRBEA (L(PS)), mELSHIME 2 2R CD #f K4 =
XL AR

L(PS) =y (ps)s LSV (PS)
21, WAWIHBEA (K(PS)), mESWIE 2 JZ2H M CD F A4 ™
X E— LY R o

K(PS): 7 (ps).w

22. ARELFER R (Q(CC))
PR EER, dAR [ A sl R R SR AR
0(CC)=>vit(PS,CC)e X (PS)

23, AREAEEARESERN R EE (OD(CC))
D E— ALY AR

AT(CC) POD(CC)
24. Mk B9 ECE (EXP(CC))
AT, SFTARLN i Q SARE A A F &N oD
[ 22, SN CET R
s1(CC)
EXP(CC)=(Mj-[(l—g(cc))-AT(CC)- Po(cc) j

AT(CC) PEXP(CC)

25. PR BV [ T 5 0 & B B (QC(CO))
K — ALY AR

QD(CC):{QC(CCT}[é(CCO-AA(CC).fTWCC)]MWQ

AA4(CC) POD(CC)

26. kS ECE (IMP(CC))
XY iR o

oc(cc) pc(cc) Y
AA(CC) ] '((1 ~0(cC))- da(ce). PIMP(CC)]

27. UARESEHERGIED SN (PIMP(CC))
PIAS [ 52 T 2w R E O S 4 pl A0 A 9 i BT 3 30F A S50 R e

IMP(CC):[
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PIMP(CC) = EXR * wpi(CC)

28. AT A B & AR A% (PC(CC) )

BAE— IR, AR — IR PRV B A o SRR CE A A A
TR S AR AR D, U R A A el AR T 3 RS 0 R A g
UG LT A R T S A [ G B L 1 T A

0C(cC) ZQX (CC,PS)+RHC(CC)+UHC(CC)+GC(CC)+INV(CC)+SC(CC)

U SRABCRE 1A A% ph T SR 0 A% A1 A DR E S ELA IR A AR A RS TR
W) R il A I i A R E

PC(CC)+QC(CC)=POD(CC)*0OD(CC)+PIMP(CC)*IMP(CC)

29. ARSI (PXPS))
PS)=>wt(PS,CC)*PO(CC)

30. AR SR A AR (PUPS) ), iXEEHMEE 2 J24% M Leontief £ K
A y=

D 0X(CC,PS)* PC(CC)

PU(PS)= U (Ps)

31. EWEZRBAME (PV(PS)), ELEMEE 2 J2 R CD H AR 4

Pre5)~| s |5 ZDsJ](PS)(n @s)Jn(m

32. AREA =R SRS (PO(CC))
ZA A& POD FI PEXP i o QSRR 2 0 A8 H A A 7 0 R O R A P A e
WU A [ A 77 B4 T o B A0 A ol R T A O R T E

(e(cc)"“«pop(ce) ™+ (1-2(c))" « PEXP(CC) |

i

U SRABCRE A A% pb T SR o A% A1 A DR E S ELAS IR A A% RS TR
U A ] A 7 £ AT A P00 A% 258 T A ] A 7 A o R ) 1 o ) 9%
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PQ(CC)=POD(CC)

33, ACHE A AR [ B B A YA RS (POD(CC))
PG PC T PIMP S 1y 0 RABE H 114 A% o AR 6] 2 77 B Rl B0 A9 A A R
DA ] A 7 A R 8T o 80 A% S 1 2 2O R BRE

PC(CC)+QC(CC)=POD(CC)*0OD(CC)+ PIMP(CC)*IMP(CC)

POD(CC) = PQ(CC)

1
PC(CC)=(;ZZEE§J-
(5@13”“%PQDQIW““”+a-5@xf““yPMH%ccy”“Q”&W
QR ABRE AR I SR R A S0 A R E S LA [ R O A% f A% R E
DA ] A 7 A ] 5 10 1 B A S L0 AR, B

POD(CC) = PEXP(CC)

34, DIARRESEMEREH OB ( PEXP(CC) )
N ECE NN S T B AN A e, N R A o WA E TR
A P A AR 7 R A Y AR HeE, T

PEXP(CC)=POD(CC)
oA
PEXP = PQ(CC)

U SRABCRE 1A A% pb T SR o 0 A% A1 A DR S ELAS IR A A% RS TR
LS VB 0 Vi A2 W N EE TR 18 VW

PEXP(CC) =EXR e wpe(CC)

35. EHER#E S IME (EXR)

BJE — A MM, P — AR FIE KO . DR AR T ok, 1R
HBANE R HEUEMAS o QSRR EE D0 RL 2R L D0 O ) Bl S B Bl s i 2
RSN A G TRV S W N SR 1 S T YU T
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Y PEXP(CC)s EXP(CC) ZPIMP CC)+IMP(CC)+ INVF

36. Fsh i g & (W)

B — A — B SR, thE RN 0957 3 i As Carsl /oy SEME M A%, 3R
AN 4 € )

> L(PS)=LS
37. WAM s i A& (R)

R — A — et M A, DE ARSI B BEAS RS (L B D B A%, B
SMEZRE )

D> K(PS)=KS
38. A (CX(PS))
B 1 »(PS) sp(PS) ;ps
CX(PS)—(—AP(PS)J (B(PS)™™ e PU(PS)™" 4y (PS)™ "™ o P¥ (PS) ™ ) 015
39. [E#EFE (IDTX(PS))
IDTX (PS)=it(PS)* PX (PS)* X (PS)
40. Bte 5 BFOKM 0P R R (BT)
X BEA S8 — A — BB SR A A — BB, ] DUCTE RS B B L AR

YRR R G A UL, — AR TR RSN R ALIE AT IR, W) BT 45T 0,
R BT AT 0, WEEMIRLE T A RS, KA TR

BT =§§w(1)§,€€)-%- )+;PIMP(CC)-IMP(CC)—
D> DPC(CC)+ QX (CC,PS)-

PS CC

>PC(CC)+(RHC(CC)+UHC(CC)+GC(CC)+INV (CC)+SC(CC))-

> PEXP(CC)+EXP(CC)
A1, BT O B H IR TR GDP (A %4558 ( GDPI, GDP2 Rl GDP3)
REBEAE — A — I & PR A R B R, AT DU BT R 7 — i

BBPRAET . =R 7R GDP MOZSE AR AR, R I SRR A AR Rl R, Rk E]—
SN TR INAS
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GDP1=Y"%"PQO(CC)evt(PS,CC)* X (PS)->> PC(CC)*0X (CC,PS)

CcC PS PS CC
GDP2=W eLS+R*KS+GY
GDP3 =Y PC(CC)+(RHC(CC)+UHC(CC)+GC(CC)+INV (CC)+SC(CC))+
cc

Y PEXP(CC)+ EXP(CC)- PIMP(CC)*IMP(CC)

cc

. MT3 #=AIp) GAMS 2+

* This is a further development from the MT1 model where a Mixed economy
* consists of three technologies of Leontief,Cobb-Douglas and CES

* This is based on SAM6 data table, where households are divided into

* rural and urban households and investment is broken down into

* investment and stock change

* Assumptions:

* 1) While household's consumption, government consumption and investor's

* investment follow Cobb-Douglas preferences, producers' production follows
* a nested production technology, and import follows Armington function and
* export follows Constant Elasticity Transformation (CET) function.

* 2) Institutions total income and expenditure are identity

* 3) Commodity price or exchange rate can be numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

* 6) investment is broken down into investment and stock change

* 7) Two representative households: rural and urban household

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=3, LIMCOL=0
SOLPRINT=0OFF
*SYSOUT=0OFF

Option decimals = 5
SET

RSAM SECTORS /

01 Primary industry
02 Secondary industry
03 Tertiary industry
04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital rent

09 Rural household

10 Urban household

11 Government

12 Foreign

263



13 New capital from part of savings or investment
14 New stock from part of savings or investment
15 Sum

16 Capital stock

/

SETS

PS (RSAM) Production Sectors /01*03/

CC (RSAM) Commodities /04*06/

ALIAS (RSAM, CSAM)

ALIAS (PS, PS1)

ALIAS (CC,CCl)

’

PARAMETERS
SAMG6 (RSAM, CSAM) SAM6 data
alpharh (CC) Composition of Rural Household consumption
alphauh (CC) Composition of Urban Household consumption
srh Saving propensity of Rural Household
suh Saving propensity of Urban Household
alphag (CC) Composition of Government consumption
sg Saving propensity of Government
su Substitution elasticity of Utility
sp (PS) Substitution elasticity of Production
t (CC) Substitution elasticity of Transformation function
sa (CC) Substitution elasticity of Amington function
alphai (CC) Investment use of commodity
alphas (CC) Stock use of commodity
beta (PS) Use Table of intermediate inputs or uses
gamma (PS) Factor Input
gammal (PS) Labour Input
gammak (PS) Capital Input
dep (PS) Depreciation rate of capital
delta (CC) Substitution rate of Armington assumption
epsilon (CC) Substitution rate of transformation assumption
ut (CC, PS) Use Table of intermediate demand divided by total
intermediate input
vt (PS,CC) Make Table of production supply
it (PS) Indirect Tax
srli Share of Rural Labour Income
suli Share of Urban Labour Income
srki Share of Rural Capital Income
suki Share of Urban Capital Income
ARH Scaling parameter of Cobb-Douglas utility function

for rural household

AUH Scaling parameter of Cobb-Douglas utility function
for urban household

AG Scaling parameter of Cobb-Douglas utility function
for government

AT Scaling parameter of Cobb-Douglas investment
function for investor

AS Scaling parameter of Cobb-Douglas stock function for
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investor

AP (PS) Scaling parameter of CES production function for
producer

AV (PS) Scaling parameter of Cobb-Douglas function of factor
inputs

AA (CC) Scaling parameter of Armington function

AT (CC) Scaling parameter of Transformation function

ivs Proportion of investment in stock

TRHC Total Rural Household consumption

TUHC Total Urban Household consumption

TGC Total Government consumption

wpi (CC) World Price of Import at foreign currency

wpe (CC) World Price of Export at foreign currency

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method

VARIABLES

LS Labour Stock or endowment

KS Capital Stock

RHC (CC) Rural Household Consumption

UHC (CC) Urban Household Consumption

GC (CC) Government Consumption

RHE Rural Household Expenditure

UHE Urban Household Expenditure

GE Government Expenditure

RLI Rural household Labour Income

RKI Rural household Capital Income

RHY Rural Household Income

ULI Urban household Labour Income

UKI Urban household Capital Income

UHY Urban Household Income

GY Government Income

RHS Rural Household Savings

UHS Urban Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

INVF Investment to abroad

INVS Investment in Stock

SC (CC) Stock Change by commodity

X (PS) Activity of domestic produciton

U (PS) Use of composite intermediate input

V (PS) Use of composite factor input

QX (CC, PS) Use table or Intermediate demand of commodity by producer

XQ (PS,CC) Make table

L (PS) Labour demand by producer

K(PS) Capital demand by producer

IDTX (PS) InDirect TaX by producer

Q(CccC) Quantity of domestically-produced commodity

QD (CC) Quantity of domestical commodity sold in domestic
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market
QC (CC)
market
PX (PS)
PU (PS)
PV (PS)
PQ (CC)

PQD (CC)
domestic market
PC (CC)
domestic market
PEXP (CC)
PIMP (CC)

EXR

Quantity of Composite commodity supplied to domestic

Price
Price
Price
Price
Price

for activity of domestic production

of composite intermediate input

of composite factor input

of domestically-produced commodity

for domestically-produced commodity sold in

Relative Price of Composite commodity sold in

Price
Price

of EXPort at local currency
of IMPort at local currency

EXchange Rate

CX (PS)
W
R
EXP (CC)
IMP (CC)
BT

Cost of producer
Wage rate

Rental rate
EXPort

IMPort

Balance of Trade

= SAM6 (CC, PS) ;
SUM (CC,QX.L(CC,PS));
SAM6 ("07",PS);

= SAM6 ("16",PS);
(PS) = SAM6("11",
LS.L = SUM(PS,L.L(PS));
KS.L = SUM(PS,K.L(PS));

PS);

W.L = SUM(PS,L.L(PS))/LS.L;

R.L = SUM(PS,SAM6 ("08",
PS) = L.L(PS)+SAM6("08",PS);
L(CC) = SAM6(CC,"09");

L = SAM6("13","09");

RHE.L = SAM6 ("15","09");
L
L
L
L

V.L(
RHC.
RHS.

RLI.
RKI.
RHY.
UHC.

= RLI.L+RKI.L;
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UHS.L = SAM6("13","10");
UHE.L = SAM6("15","10");
ULI.L = SAM6("10","07");
UKI.L = SAM6("10","08");
UHY.L = ULI.L+UKI.L;
GC.L(CC) = SAM6(CC,"11");

GS.L = SAM6("13","11");
GE.L = SAM6("15","11");
GY.L = SUM(PS,IDTX.L(PS));
TSAV.L = RHS.L+UHS.L+GS.L;
INV.L(CC) = SAM6(CC,"13");
INVF.L = SAM6 ("12","13"
INVS.L = SAM6 ("14","13"
TINV.L = SAM6 ("15","13"
SC.L(CC) = SAM6 (CC,"14"
X.L(PS) = SAM6(PS,"15");
XQ.L(PS,CC) = SAM6 (PS,CC) ;
0.L(CC) = SUM(PS,XQ.L(PS,CC));
EXP.L(CC) = SAM6 (CC,"12");
OD.L(CC) = Q.L(CC)-EXP.L(CC);
IMP.L(CC) = SAM6("12",CC);

’
’

’

)
)
)
)i

QC.L(CC) = QD.L(CC)+IMP.L(CC);
PX.L(PS) = 1;

PC.L(CC) = 1;

PU.L(PS) = 1;

PU.L(PS) = SUM(CC,QX.L(CC,PS)*PC.L(CC))/U.L(PS);
PV.L(PS) = 1;

PQ.L(CC) = 1;

PQOD.L(CC) = 1;

PEXP.L(CC) = 1;

PIMP.L(CC) = 1;

EXR.L = 1;

BT.L = 1;

alpharh(CC) = RHC.L(CC)/RHE.L;

srh = RHS.L/RHE.L;

alphauh (CC) = UHC.L(CC)/UHE.L;

suh = UHS.L/UHE.L;

alphag(CC) = GC.L(CC)/GE.L;

sg = GS.L/GE.L;

alphai (CC) = INV.L(CC)/TINV.L;

alphas(CC) = SC.L(CC)/INVS.L;

it (PS) = IDTX.L(PS)/X.L(PS);

beta (PS) = (PU.L(PS)*U.L(PS)**(1/sp(PS)))/ (PU.L(PS)*U.L(PS)**(1/sp(PS))+
PV.L(PS)*V.L(PS)** (1/sp(PS)));

gamma (PS) = (PV.L(PS)*V.L(PS)** (1/sp(PS)))/(PU.L(PS)*U.L(PS)**(1/sp(PS))+
PV.L(PS)*V.L(PS)** (1/sp(PS)));

gammal (PS) = L.L(PS)/V.L(PS);

gammak (PS) = l-gammal (PS) ;

delta (CC) = (PQD.L(CC)*QD.L(CC)**(1/sa(CC)))

/ (PQD.L(CC) *QD.L (CC) ** (1/sa (CC) ) +PIMP.L (CC) *IMP.L (CC) ** (1/sa(CC))) ;
epsilon(CC) = (PQD.L(CC)*QD.L(CC)** (1/st(CC)))

267



/ (POD.L(CC) *QD.L(CC) ** (1/st (CC) ) +PEXP.L (CC) *EXP.L (CC) ** (1/st (CC))) ;
ut (CC, PS) 0X.L(CC,PS)/U.L(PS);
vt (PS,CC) = XQ.L(PS,CC)/X.L(PS);
srli = RLI.L/(RLI.L+ULI.L);

srki = RKI.L/(RKI.L+UKI.L);
suli = 1-srli;
suki = l-srki;

ARH = RHE.L/PROD(CC,RHC.L(CC)**alpharh (CC));

AUH = UHE.L/PROD(CC,UHC.L(CC)**alphauh (CC)) ;

AG = GE.L/PROD(CC,GC.L(CC) **alphag(CC)) ;

AI = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

AP (PS) = X.L(PS)/ (beta(PS)*U.L(PS)**(1-1/sp(PS))+gamma (PS)*V.L(PS)** (1-1/
sp(PS))) ** (sp(PS)/ (sp(PS)-1));

AV (PS) = V.L(PS)/(L.L(PS)**gammal (PS)*K.L (PS)**gammak (PS)) ;

A(CC) =QC.L(CC)/ (delta(CC)*QD.L(CC)**(1-1/sa(CC))+(l-delta(CC))*IMP.L(CC)
** (1-1/sa(CC)))**(sa(CC)/ (sa(CC)-1));

AT (CC) = Q.L(CC)/ (epsilon(CC)*QD.L(CC)**(1-1/st(CC))+(l-epsilon(CC)) *EXP.
L(CC)**(1-1/st(CC)))**(st(CC)/(st(CC)-1));

ivs = INVS.L/TINV.L;
CX.L(PS) = (1/AP(PS))* (beta (PS) **sp (PS) * (PU.L(PS) ** (1-sp (PS) ) ) +gamma (PS) *
*sp (PS) * (PV.L(PS) ** (1-sp(PS)))) **(1/ (1-sp(PS)));

*it (PS) = 2*it (PS);
PC.FX("04") = 1;
W.L = 1;

R.L = 1*R.L;

LS.FX = LS.L;

KS.FX = KS.L;

Equations
ERHC (CC)
EUHC (CC)
EGC (CC)
ERHY
EUHY
EGY
ERHS
EUHS
EGS
ETSAV
ETINV
EINVFEF
EINVS
EINV (CC)
ESC (CC)
EX (PS)
EU (PS)
EV (PS)
EQX (CC, PS)
EL (PS)
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EK (PS)
EQ (CC)
EQD (CC)
EEXP (CC)
EQC (CC)
EIMP (CC)
EPIMP (CC)
EPC (CC)
EPX (PS)
EPU (PS)
EPV (PS)
EPQ (CC)
EPQD (CC)
EPEXP (CC)
EEXR
EW
ER
ECX (PS)
EIDTX (PS)
EBT
ERHC (CC) ..
RHC (CC) =E= alpharh (CC)*RHY/PC (CC)
EUHC (CC) ..
UHC (CC) =E= alphauh (CC)*UHY/PC (CC)
EGC (CC) ..
GC (CC) =E= alphag(CC)*GY/PC(CC)
ERHY. .
SUM (CC, PC(CC) *RHC (CC) ) +RHS =E= srli*W*LS+srki*R*KS
EUHY. .
SUM (CC, PC (CC) *UHC (CC) ) +UHS =E= suli*W*LS+suki*R*KS
EGY..
GY =E= SUM(PS,IDTX(PS))
ERHS..
RHS =E= srh*RHY
EUHS. .
UHS =E= suh*UHY
EGS..
GS =E= sg*GY
ETSAV..
TSAV =E= RHS+UHS+GS

ETINV..
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TINV =E= TSAV
EINV(CC) ..
INV (CC) =E= alphai (CC)*TINV/PC (CC)
EINVS..
INVS =E= ivs*TINV
ESC(CC) ..
SC(CC) =E= alphas (CC)*INVS/PC(CC)
EINVE..
INVF =E= TINV-SUM(CC,PC(CC)*INV (CC))-INVS
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
(1-it (PS) ) *PX (PS) =E= CX(PS)
EU(PS) ..
U(PS) =E= (X(PS)/AP(PS))* (beta (PS)*AP(PS)*CX(PS)/PU(PS))**sp(PS)
EV(PS) ..
V(PS) =E= (X(PS)/AP(PS))* (gamma (PS)*AP (PS) *CX (PS) /PV(PS)) **sp (PS)
EQX (CC,PS) ..
QX (CC,PS) =E= ut(CC,PS)*U(PS)
EL(PS) ..
L (PS) =E= gammal (PS) *PV (PS) *V (PS) /W
EK(PS) ..
K(PS) =E= gammak (PS)*PV (PS) *V (PS) /R
EQ(CC) ..
Q(CC) =E= SUM(PS,vt(PS,CC)*X(PS))
EQD(CC) ..
QD (CC) =E= (Q(CC)/AT(CC)) * (epsilon (CC) *AT (CC)*PQ(CC)/PQD(CC))**st (CC)

’

EEXP (CC) ..
EXP (CC) =E= (Q(CC)/AT(CC))*((l-epsilon(CC))*AT (CC)*PQ(CC)/PEXP(CC))**st
(CC)
EQC(CC) ..
QD (CC) =E= (QC(CC)/AA(CC))* (delta(CC)*AA(CC)*PC(CC)/PQD(CC))**sa(CC)
EIMP (CC) ..

IMP (CC) =E= (QC(CC)/AA(CC))*((l-delta (CC))*AA(CC)*PC(CC)/PIMP(CC))**sa (CC)
* Constraints of commodities, to determine prices of commodities in domestic

markets
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EPIMP (CC) ..
PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..
QC(CC) =E= SUM(PS, QX (CC,PS))+RHC (CC)+UHC (CC)+GC (CC)+INV (CC)+SC(CC)
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPU(PS) ..
PU(PS) =E= SUM(CC,QX(CC,PS)*PC(CC))/U(PS)
EPV (PS) ..
PV (PS) =E= (1/AV(PS))* (W/gammal (PS)) **gammal (PS) * (R/gammak (PS) ) **gammak (PS)
EPQ(CC) ..
PQ(CC) =E= (1/AT(CC))* (epsilon(CC)**st (CC)* (PQD(CC)** (1-st(CC)))+ (l-epsilon
(CC))**st (CC)* (PEXP (CC)** (1-st(CC))))**(1/(1-st(CC)))
EPQD(CC) ..
PC (CC) =E= (1/AA(CC)) * (delta (CC) **sa (CC)* (PQD(CC) ** (1-sa (CC)) )+ (l-delta
(CC))**sa (CC)* (PIMP (CC)** (1-sa(CC))))**(1/(1l-sa(CC)))
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
* Trade closure
EEXR. .
SUM (CC, PEXP (CC) *EXP (CC)) =E= SUM(CC,PIMP (CC)*IMP(CC))+INVF
* Constraint of labour, or labour market clearance, to determine wage rate
EW. .
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental rate
ER..
SUM (PS,K(PS)) =E= KS
* Cost of production
ECX(PS) ..
CX (PS) =E= (1/AP(PS)) * (beta (PS) **sp (PS) * (PU(PS) ** (1-sp (PS) ) ) +gamma (PS)
**sp (PS) * (PV(PS) ** (1-sp(PS)))) **(1/ (1-sp(PS)))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E= it (PS) *PX(PS) *X (PS)

* Balance
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EBT..
BT =E= SUM(CC,SUM(PS, vt (PS,CC)*CX(PS)/ (1-1it (PS))*X(PS)))+SUM(CC,PIMP (CC)
*IMP (CC))
-SUM( (PS,CC),PC(CC)*QX(CC,PS))~-SUM(CC, PC(CC) * (RHC (CC) +UHC (CC) +GC
(CC)+INV (CC)+SC(CC)))
-SUM (CC, PEXP (CC) *EXP (CC) )
Model MT3
/
ERHC.RHC
EUHC.UHC
EGC.GC
ERHY.RHY
EUHY.UHY
EGY.GY
ERHS.RHS
EUHS.UHS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EINVE.INVF
EINVS.INVS
EINV.INV
ESC.SC
EX.X
EU.U
EV.V
EQX.QX
EL.L
EK.K
EQ.Q
EQD.QD
EEXP.EXP
EQC.QC
EIMP.IMP
EPIMP.PIMP
EPC.PC
EPX.PX
EPU.PU
EPV.PV
EPQ.PO
EPQD.PQD
EPEXP.PEXP
EEXR.EXR
EW.W
ER.R
ECX.CX
EIDTX.IDTX
EBT.BT
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/:
MT3.WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE MT3 USING MCP;

TRHC SUM (CC,RHC.L(CC)) ;

TUHC = SUM(CC,UHC.L(CC));

TGC = SUM(CC,GC.L(CC));

GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*PQ.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)*0QX.
L(CC,PS));

GDP2 = W.L*LS.L+R.L*KS.L+GY.L;

GDP3 = SUM(CC,PC.L(CC)* (RHC.L(CC)+UHC.L(CC)+GC.L(CC)+INV.L(CC)+SC.L(CC)))

+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) -SUM(CC, PIMP.L (CC) *IMP.L(CC) ) ;

FILE MT_3 /MT3.CSV/;

put MT 3;

MT 3.PC=5;MT 3.ND=6;MT 3.NZ=1.E-6;MT 3.NW=20;MT 3.PW=450
PUT 'GDP1';PUT GDP1l;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'RHC(CC)'/;

LOOP (CC, PUT CC.TL; PUT RHC.L(CC);PUT/;);
PUT 'UHC(CC)'/;

LOOP (CC, PUT CC.TL; PUT UHC.L(CC);PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'TRHC';PUT TRHC;PUT/;

PUT 'TUHC';PUT TUHC;PUT/;

PUT 'TGC';PUT TGC;PUT/;

PUT 'RHY';PUT RHY.L;PUT/;

PUT 'UHY';PUT UHY.L;PUT/;

PUT 'GY';PUT GY.L;PUT/;

PUT "INV (CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'INVS';PUT INVS.L;PUT/;

PUT 'RHS';PUT RHS.L;PUT/;

PUT 'UHS';PUT UHS.L;PUT/;

PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'U(PS)'/;

LOOP (PS, PUT PS.TL; PUT U.L(PS);PUT/;);
LOOP (PS, PUT PS.TL;);PUT/;

LOOP (CC, PUT CC.TL;LOOP (PS, PUT QX.L(CC,PS));PUT/;);
PUT 'V (PS)'/;

LOOP (PS, PUT PS.TL;PUT V.L(PS);PUT/;):;
PUT 'L(PS)'/;

LOOP (PS, PUT PS.TL;PUT L.L(PS);PUT/;);
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PUT 'K(PS)'/;

LOOP (PS, PUT PS.TL; PUT K.L(PS);PUT/;);
PUT 'Q(CC)'/;

LOOP (CC, PUT CC.TL; PUT Q.L(CC);PUT/;);
PUT 'QD(CC)"'/;

LOOP (CC, PUT CC.TL; PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;

LOOP (CC, PUT CC.TL;PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)"'/;

LOOP (CC, PUT CC.TL; PUT QC.L(CC);PUT/;);
PUT 'PIMP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PU(PS)'/;

LOOP (PS, PUT PS.TL; PUT PU.L(PS);PUT/;);
PUT 'PV(PS)'/;

LOOP (PS, PUT PS.TL;PUT PV.L(PS);PUT/;);
PUT 'CX(PS)'/;

LOOP (PS, PUT PS.TL; PUT CX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL;PUT it (PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL;PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)'/;

LOOP (CC, PUT CC.TL; PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)'/;

LOOP (CC, PUT CC.TL;PUT PQD.L(CC);PUT/;);
PUT 'PEXP(CC)'/;

LOOP (CC, PUT CC.TL; PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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INVS =ivs*TINV
12. XESMEE (INVF)
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28. A SR (PX(PS))
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((COY"“  POD(CCY V4 (1-e(CO)" « PEXP(CCY |

&l

QSRR H 1A% by T BT A 0 A% A0 DR I ELAS [ A0 A% £ T A AR B
DU AS ] A 7 £ A it P 0 % 25 T A 6] A 7 A L B 9 T o PO B0 A, B
PO(CC) = POD(CC) (5.4.33)

32. AT AR AR [ B B A YA R (POD(CC))
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A%t PC A PIMP S 1 U0 SRR H 10 A0 phy AR 1 A 7 14 78 o5 8 A D9 A e
DA ] A 7 A i 4 0 0 A% e T T A O R RE

PC(CC)+QC(CC)=POD(CC)*OD(CC)+PIMP(CC)* IMP(CC)

W

POD(CC) = PQ(CC)

(8(ccy" @ pop(cC) ™ +(1-5(cc)" )

((1 + imt(CC)) . PIMP(C@))I"M(CC) )T(cc)

U SRABCRE 1A A% ph T SR o A% S A DR S ELAS IR A A% f RS TR
DA el A A i R 8 B0 A% 2 T A%, B

POD(CC) = PEXP(CC)

33. AREEHERRME OGN (PEXP(CC))
A B NI A A% 5 BB A S, AR — B A o AR B A
% A T A 7 R AR A DR, U
PEXP(CC)=POD(CC)
o
PEXP = PQ(CC)
QSRR H 1A% by T T s 0 A% A0 DR I ELAS [ A0 A% £ A A B
VUL 1 0 4 T AR B BT T A T S A, B

PEXP(CC) =EXR e wpe(CC)

34. MRS MG (EXR)

BT — A — B AR, PE — I RS A OK o IR A E T ok, A
9SO D FEEA AR o USRI AT A, PO R B I U O [ P S B R R
JE A W B S A A, AN — S A AR AT

}:PEXP CC)+EXP(CC) }:PHMP CC)*IMP(CC)+ INVF +SF

35. S5 ST WG S g A (W)
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R — I A, PR SRS I A 57 3 S ke (TR o BRI A, o
SIS 5E )
D L(PS)=LS
36. WEAT Y FHEUh R A MF (R)
RIS, P PRSI I BEA A (A o A A, sl
ISR RE o
D K(PS)=KS

37. AR (CX(PS))
CX (PS)= [AP(IPS)J-(ZJ’ (PS)"" e PU(PS) " 4y (PS)™" ¢ py (Ps) ") 1%
38. [I#ERE (IDTX(PS))

IDTX (PS)=it(PS) PX (PS)* X (PS)

39. #EO KRB (IMTX(CC) )
IMTX (CC) = imt(CC)* PIMP(CC)* IMP(CC)
40. W ABL ( HHTX(PS))
HHTX(HH) = hht(HH)-HY(HH)
41. B BRI AR K (BT)
X HEAS & — A — I iy A AN & — AR 25, ] DA A A5 T P el R R AT
KT A R G W, — AR B AR RSN IR ARLE AT IR, W) BT 25T 0,
ME BT AETF 0, WUMABELZEITAIER, &4 TR,

BT =">"t(PS,CC)+ lc_)f((PS)) X (PS)+.(1+imt(CC))s PIMP(CC)e IMP(CC)-
> Y'PC(CC)*0X(CC,PS)-

ZPC (ce) [ZHC (cc, HH)+GC(cc)+1NV(CC)+SC(Cc)j
Y PEXP(CC)+ EXP(CC)
42, B AR B H IR TR GDP (A %458 ( GDPI, GDP2 Rl GDP3)
REWEANTE — A — B i AR AR — R A, T DU RO, A —

PIBPRES T, A5 IETHRR GDP % oe A, 1 W B A7 FE R, R GAF]—
SN TR INAS
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GDP1=Y"%"PQO(CC)evt(PS,CC)* X (PS)->> PC(CC)*0X (CC,PS)

CcC PS PS CC

GDP2=W LS +R*KS+GY
GDP3 =Y "PC(CC)* (ZHC(CC, HH)+GC(CC)+INV (CC)+ SC(CC)} +
cc HH

> PEXP(CC)* EXP(CC)- PIMP(CC)+ IMP(CC)
L. MT4 152 GAMS EFF

* This is a further development from the MT3 model where a Mixed economy
* consists of three technologies of Leontief,Cobb-Douglas and CES

* This is based on SAM7 data table, where households are divided into

* rural and urban households and investment is broken down into

* investment and stock change

* Assumptions:

* 1) While household's consumption, government consumption and investor's

* investment follow Cobb-Douglas preferences, producers' production follows
* a nested production technology, and import follows Armington function and
* export follows Constant Elasticity Transformation (CET) function.

* 2) Institutions total income and expenditure are identity

* 3) Commodity price or exchange rate can be numeraire

* 4) Total savings and investment are identity

* 5) Household gets income from labour and capital, government gets income
only from taxes

* 6) investment 1s broken down into investment and stock change

* 7) Two representative households: rural and urban household

* 8) Three taxes: production tax, tariff and income tax

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=3, LIMCOL=0
SOLPRINT=0OFF
*SYSOUT=0OFF

Option decimals = 5
SET

RSAM SECTORS /

01 Primary industry
02 Secondary industry
03 Tertiary industry
04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour
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Capital rent
Rural household
Urban household
Government

Foreign

op

AR RS

N=|
/EE

New capital from part of savings or investment

New stock from part of savings or investment

Sum

Capital stock

SETS

PS (RSAM)
CC (RSAM)
HH (RSAM)

’

ALIAS
ALIAS
ALIAS

RSAM, CSAM)
PS,PsSl)

(
(
(Cc,ccl)
(

ALIAS (HH, HH1)

’

PARAMETERS

SAM7 (RSAM, CSAM)
alphah (CC, HH)
sh (HH)

alphag (CC)
alphasft

sgth (HH)

59
su

sp (PS)

st

sSa

(cc)
(cc)

alphai (CC)
alphas (CC)
beta (PS)

gamma (PS)

gammal (PS)

gammak (PS)

dep (PS)

delta (CC)
epsilon (CC)

ut (CC, PS)

intermediate input

vt (PS,CC)

it (PS)

imt (CC)

hht (HH)

Production Sectors /01*03/
Commodities /04*06/
Households /09*10/

SAM7 data

Composition of Household consumption

Saving propensity by Household

Composition of Government consumption

Share of Stock to foreign

Share of government transfers among household
Saving propensity of Government

Substitution elasticity of Utility
Substitution elasticity of Production
Substitution elasticity of Transformation function
Substitution elasticity of Amington function
Investment use of commodity

Stock use of commodity

Use Table of intermediate inputs or uses
Factor Input

Labour Input

Capital Input

Depreciation rate of capital

Substitution rate of Armington assumption
Substitution rate of transformation assumption

Use Table of intermediate demand divided by total

Make Table of production supply
Indirect Tax

Import Tax

Rate of Direct Tax by household
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sli (HH) Share of Labour Income by Household

ski (HH) Share of Capital Income by Household

AH (HH) Scaling parameter of Cobb-Douglas utility function
by household

AG Scaling parameter of Cobb-Douglas utility function

for government
AT Scaling parameter of Cobb-Douglas investment

function for investor

288

AS Scaling parameter of Cobb-Douglas stock function for
investor

AP (PS) Scaling parameter of CES production function for
producer

AV (PS) Scaling parameter of Cobb-Douglas function of factor
inputs

AA (CC) Scaling parameter of Armington function

AT (CC) Scaling parameter of Transformation function

ivs Proportion of investment in stock

THC (HH) Total Household consumption

TGC Total Government consumption

wpi (CC) World Price of Import at foreign currency

wpe (CC) World Price of Export at foreign currency

GDP1 GDP by production method

GDP2 GDP by income method

GDP3 GDP by expenditure method

VARIABLES

LS Labour Stock or endowment

KS Capital Stock

HC (CC, HH) Household Consumption

GC (CC) Government Consumption

GTH (HH) Government Transfer to Household

HE (HH) Household Expenditure

GE Government Expenditure

LI (HH) Household Labour Income

KI (HH) Household Capital Income

HY (HH) Household Income

GY Government Income

HS (HH) Household Savings

GS Government Savings

TSAV Total SAVings

TINV Total INVestment

INV (CC) Investment by commodity

INVF Investment to abroad

INVS Investment in Stock

SC(CC) Stock Change by commodity

SF Stock to foreign

X (PS3) Activity of domestic produciton

U (PS) Use of composite intermediate input



e REBRERREAN Y

V (PS) Use of composite factor input

QX (CC, PS) Use table or Intermediate demand of commodity by
producer

XQ (PS,CC) Make table

L(PS) Labour demand by producer

K(PS) Capital demand by producer

IDTX (PS) InDirect TaX by producer

IMTX (CC) IMport TaX by commodity

HHTX (HH) Direct TaXes of household

Q(CC) Quantity of domestically-produced commodity

QD (CC) Quantity of domestical commodity sold in domestic
market

QC (CC) Quantity of Composite commodity supplied to domestic
market

PX (PS) Price for activity of domestic production

PU (PS) Price of composite intermediate input

PV (PS) Price of composite factor input

PQ (CC) Price of domestically-produced commodity

PQD (CC) Price for domestically-produced commodity sold in
domestic market

PC (CC) Relative Price of Composite commodity sold in
domestic market

PEXP (CC) Price of EXPort at local currency

PIMP (CC) Price of IMPort at local currency

EXR EXchange Rate

CX (PS) Cost of producer

W Wage rate

R Rental rate

EXP (CC) EXPort

IMP (CC) IMPort

BT Balance of Trade

05;

= Q
SN0
P o
QW
Q »n

T

0.
1;
1
)

’

=
3
()
a
@]
I

OX.L(CC,PS) = SAM7(CC,PS);
U.L(PS) = SUM(CC,QX.L(CC,PS));
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L.L(PS) = SAM7("07",PS);

K.L (PS) SAM7 ("16",PS) ;
IDTX.L(PS) = SAM7("11",PS);
IMTX.L(CC) = SAM7("11",CC);
HHTX.L (HH) = SAM7("11",HH);

LS.L = SUM(PS,L.L(PS));

KS.L = SUM(PS,K.L(PS));

W.L = SUM(PS,L.L(PS))/LS.L;

R.L = SUM(PS,SAM7 ("08",PS)) /KS.L;

V.L(PS) = L.L(PS)+SAM7("08",PS);
HC.L(CC,HH) = SAM7 (CC,HH) ;

HS.L(HH) = SAM7("13",HH);

HE.L (HH) = SAM7("15",HH);

LI.L(HH) = SAM7 (HH,"07");

KI.L(HH) = SAM7 (HH,"08");

HY.L(HH) = LI.L(HH)+KI.L(HH)+SAM7 (HH,"11");
GC.L(CC) = SsAM7(CC,"11");

GTH.L (HH) = SAM7 (HH,"11");

GS.L = SAM7("13","11");

GE.L SAMT7 ("15","11");

GY.L SUM(PS, IDTX.L(PS))+SUM(CC, IMTX.L (CC))+SUM(HH, HHTX.L (HH) ) ;
TSAV.L = SUM(HH,HS.L(HH))+GS.L;

INV.L(CC) = SAM7(CC,"13");

INVF.L = SAM7("12","13");

INVS.L = SAM7("14","13");

TINV.L = SAM7("15","13");
)

’

SC.L(CC) = SAMT7(CC,"14"
SF.L = SAM7("12"™,"14");
X.L(PS) = SAM7(PS,"15");
XQ.L(PS,CC) = SAM7 (PS,CC);
Q.L(CC) = SUM(PS,XQ.L(PS,CC));
EXP.L(CC) = SAM7(CC,"12");
OD.L(CC) = Q.L(CC)-EXP.L(CC);
IMP.L(CC) = SAM7("12",CC);

QC.L(CC) = QD.L(CC)+IMP.L(CC)+IMTX.L(CC);
PX.L(PS) = 1;

PC.L(CC) = 1;

PU.L(PS) = 1;

PU.L(PS) = SUM(CC,QX.L(CC,PS)*PC.L(CC))/U.L(PS);
PV.L(PS) = 1;

PQ.L(CC) = 1;

POD.L(CC) = 1;
PEXP.L(CC) = 1;
1

PIMP.L(CC) = 1;
EXR.L = 1;
BT.L = 1;

alphah (CC,HH) = HC.L(CC,HH)/HE.L (HH);
sh (HH) = HS.L(HH)/HE.L(HH);
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alphag(CC) = GC.L(CC)/GE.L;

sg = GS.L/GE.L;

sgth (HH) = GTH.L (HH) /GE.L;

alphai (CC) = INV.L(CC)/TINV.L;

alphas(CC) = SC.L(CC)/INVS.L;

alphasf = SF.L/INVS.L;

t(PS) = IDTX.L(PS)/X.L(PS);

imt (CC) = (IMTX.L(CC)/IMP.L(CC))S$(IMP.L(CC) NE 0)+0S$(IMP.L(CC) EQ 0);

hht (HH) = HHTX.L (HH) /HY.L (HH) ;

beta (PS) = (PU.L(PS)*U.L(PS)**(1/sp(PS)))/(PU.L(PS)*U.L(PS)**(1/sp(PS))+PV.
L(PS)*V.L(PS)**(1/sp(PS)));

gamma (PS) = (PV.L(PS)*V.L(PS)** (1/sp(PS)))/(PU.L(PS)*U.L(PS)**(1/sp(PS))+
PV.L(PS)*V.L(PS)**(1/sp(PS)));

gammal (PS) = L.L(PS)/V.L(PS);

gammak (PS) = l-gammal (PS);

delta (CC) = (PQD.L(C )*QD L(CC)**(1/sa(CC)))

/ (PQD.L(CC) *QD.L(CC) ** (1/sa(CC) )+ ((1l+imt (CC))*PIMP.L(CC))*IMP.L(CC)** (1/
a(ccy)));

epsilon(CC) = (PQD.L(CC)*QD.L(CC)** (1/st(CC)))

/ (PQD.L(CC) *QD.L (CC) ** (1/st (CC) ) +PEXP.L (CC) *EXP.L (CC) ** (1/st (CC)) ) ;
t (CC, PS) QX.L(CC,PS)/U.L(PS);
t (PS,CC) XQ.L(PS,CC)/X.L(PS);

sli(HH) = LI.L(HH)/SUM(HH1,LI.L(HH1));

ski (HH) = KI.L(HH)/SUM(HH1,KI.L(HH1));

AH (HH) = HE.L (HH)/PROD(CC,HC.L(CC,HH) **alphah (CC,HH)) ;

AG = GE.L/PROD(CC,GC.L(CC) **alphag(CC)) ;

AI = TINV.L/PROD(CC,INV.L(CC)**alphai (CC));

P(PS) = X.L(PS)/ (beta(PS)*U.L(PS)**(1-1/sp(PS))+gamma (PS) *V.L(PS)** (1-1/
P(PS))) ** (sp(PS)/ (sp(PS)-1));

AV (PS) = V.L(PS)/(L.L( PS)**gammal(PS)*K.L(PS)**gammak(PS));

AA(CC) = (QC.L(CC)/( delta( ) *QD.L(CC) ** (1-1/sa(CC))+(1l-delta(CC))*IMP.L
(CC)**(1-1/sa(CC)))**(sa(CC)/(sa(CC)-1)))$(IMP.L(CC) NE 0)+0$(IMP.L(CC) EQO);
n(C
C)/ (s

AT (CC) = (Q.L(CC)/(ep3110 )*QD L(CC)**(1-1/st(CC))+(l-epsilon(CC))*EXP.L
(CC)**(1-1/st(CC)))** (st (C C)-1)))S$S(EXP.L(CC) NE 0)+0S (EXP.L(CC) EQO0);
ivs = INVS.L/TINV.L;

CX.L(PS) = (l/AP(PS))*(beta(PS)**sp(PS)*(PU L(PS)**(1-sp(PS)))+gamma (PS) *
*sp (PS) * (PV.L (PS) ** (1-sp (PS))) (1/(1-sp(PS)))
PC.EFX("04") = 1;

LS.FX = LS.L;
KS.FX = KS.L;

Equations
EHC (CC, HH)
EGC (CC)
EHY (HH)
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EGY

EHS (HH)

EGS

EGTH (HH)

ETSAV

ETINV

EINVF

EINVS

EINV (CC)

ESC (CC)

ESF

EX (PS)

EU (PS)

EV (PS)

EQX (CC, PS)

EL (PS)

EK (PS)

EQ(CC)

EQD (CC)

EEXP (CC)

EQC (CC)

EIMP (CC)

EPIMP (CC)

EPC (CC)

EPX (PS)

EPU (PS)

EPV (PS)

EPQ (CC)

EPQD (CC)

EPEXP (CC)

EEXR

EW

ER

ECX (PS)

EIDTX (PS)

EIMTX (CC)

EHHTX (HH)

EBT

EHC (CC, HH) . .
HC (CC,HH) =E= alphah (CC, HH) *HY (HH) /PC (CC)

EGC (CC) ..
GC(CC) =E= alphag (CC)*GY/PC (CC)

EHY (HH) ..
SUM (CC, PC (CC) *HC (CC, HH) ) +HS (HH) +hht (HH) *HY (HH) =E= s1i (HH) *W*LS+ski (HH)

*R*KS+GTH (HH)

292



BERARERT]

op

GY =E= SUM(PS,IDTX(PS))+SUM(CC, IMTX(CC))+SUM(HH,HHTX (HH))
EHS (HH) ..
HS (HH) =E= sh (HH) *HY (HH)
EGS..
GS =E= sg*GY
EGTH (HH) ..
GTH (HH) =E= sgth (HH) *GY
ETSAV..
TSAV =E= SUM(HH, HS (HH) ) +GS
ETINV..
TINV =E= TSAV
EINV (CC) ..
INV (CC) =E= alphai (CC)*TINV/PC (CC)
EINVS..
INVS =E= ivs*TINV
EINVE..
INVF =E= TINV-SUM (CC,PC (CC)*INV (CC))-INVS
ESC(CC) ..
SC(CC) =E= alphas (CC)*INVS/PC (CC)
ESF..
SF =E= alphasf*INVS
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX(PS) ..
(1-1it (PS) ) *PX(PS) =E= CX(PS)
EU(PS) ..
U(PS) =E= (X(PS)/AP(PS))* (beta (PS)*AP(PS)*CX (PS)/PU(PS)) **sp(PS)
EV(PS) ..
V(PS) =E= (X(PS)/AP(PS))* (gamma (PS)*AP (PS) *CX (PS) /PV(PS)) **sp (PS)
EQX (CC,PS) ..
QX (CC,PS) =E= ut(CC,PS)*U(PS)
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EL(PS) ..
L (PS) =E= gammal (PS) *PV (PS) *V (PS) /W
EK(PS) ..
K (PS) =E= gammak (PS)*PV (PS) *V (PS) /R
EQ(CC) ..
Q(CC) =E= SUM(PS,vt (PS,CC)*X(PS))
EQD(CC) ..
QD(CC) =E= ((Q(CC)/AT(CC))* (epsilon (CC)*AT(CC)*PQ(CC)/PQD(CC))**st (CC))
$ (AT (CC) NE 0)
+Q(CC) S (AT (CC) EQ 0)
EEXP (CC) ..
EXP (CC) =E= ((Q(CC)/AT(CC))*((l-epsilon(CC))*AT (CC)*PQ(CC)/PEXP(CC))**
st (CC))S$ (AT (CC) NE 0)+0S (AT (CC) EQ 0)
EQC (CC) ..
QD (CC) =E= ((QC(CC)/AA(CC))*(delta (CC)*AA(CC)*PC(CC)/PQD(CC))**sa(CC))
S (AA(CC) NE 0)+QC(CC)S$(AA(CC) EQ 0)
EIMP (CC) ..
IMP (CC) =E= ((QC(CC)/AA(CC))*((l-delta(CC))*AA(CC)*PC(CC)/ ((1l+imt (CC))
*PIMP (CC)))**sa(CC))S$(AA(CC) NE 0)+0S$(AA(CC) EQ 0)
* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC) ..
PIMP (CC) =E= EXR*wpi (CC)
EPC(CC) ..
QC (CC) =E= SUM(PS,QX(CC,PS))+SUM(HH, HC(CC,HH) )+GC(CC)+INV (CC)+SC(CC)
EPX (PS) ..
PX (PS) =E= SUM(CC,vt (PS,CC)*PQ(CC))
EPU(PS) ..
PU(PS) =E= SUM(CC,QX(CC,PS)*PC(CC))/U(PS)
EPV (PS) ..
PV (PS) =E= (1/AV(PS))* (W/gammal (PS)) **gammal (PS) * (R/gammak (PS) ) **gammak (PS)
EPQ(CC) ..
PQ(CC) =E= ((1/AT(CC))* (epsilon(CC)**st (CC)* (PQD(CC)** (1-st(CC)))+(1-
epsilon (CC))**st (CC)* (PEXP(CC)** (1-st(CC))))**(1/(1-st(CC)))
)$ (AT (CC) NE 0)
+PQD (CC) $ (AT (CC) EQ 0)
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op

EPQD(CC) ..
PC(CC) =E= ((1/AA(CC))* (delta (CC)**sa(CC)* (PQD(CC)** (1l-sa(CC)))+(l-delta
(CC))**sa (CC)* (((1l+imt (CC))*PIMP(CC))**(1l-sa(CC))))**(1/(1l-sa(CC)))
)$(AA(CC) NE 0)+PQD(CC)S$S(AA(CC) EQ 0)
EPEXP (CC) ..
PEXP (CC) =E= PQD(CC)
* Trade closure
EEXR..
SUM (CC, PEXP (CC) *EXP (CC) ) =E= SUM(CC,PIMP(CC)*IMP(CC))+INVF+SF
* Constraint of labour, or labour market clearance, to determine wage rate
EW..
SUM(PS,L(PS)) =E= LS
* Constraint of capital, or capital market clearance, to determine rental
rate
ER..
SUM (PS,K(PS)) =E= KS
* Cost of production
ECX (PS) ..
CX (PS) =E= (1/AP(PS))* (beta (PS)**sp(PS)* (PU(PS)** (1-sp(PS)))+gamma (PS)
**sp (PS) * (PV(PS) ** (1-sp(PS))) ) ** (1/ (1-sp(PS)))
* Accounting of Indirect tax
EIDTX (PS) ..
IDTX (PS) =E

it (PS) *PX (PS) *X (PS)
* Accounting of tariff
EIMTX (CC) ..
IMTX (CC) =E= imt (CC)*PIMP (CC) *IMP (CC)
* Accounting of transfers
EHHTX (HH) ..
HHTX (HH) =E= hht (HH) *HY (HH)
* Balance
EBT..
BT =E= SUM(CC,SUM(PS,vt (PS,CC)*CX(PS)/ (1-it (PS))*X(PS)))+SUM(CC, ((l+imt
(CC) ) *PIMP (CC) ) *IMP(CC))
-SUM( (PS,CC),PC(CC)*QX(CC,PS))-SUM(CC, PC(CC) * (SUM (HH, HC (CC, HH) ) +GC
(CC)+INV (CC)+SC(CC)))
-SUM (CC, PEXP (CC) *EXP (CC) )
Model MT4
/
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EHC.HC
EGC.GC
EHY.HY
EGY.GY
EHS.HS
EGS.GS
EGTH.GTH
ETSAV.TSAV
ETINV.TINV
EINVF.INVF
EINVS.INVS
EINV.INV
ESC.SC
ESF.SF
EX.X

EU.U

EV.V
EQX.QX
EL.L

EK.K

EQ.Q
EQD.QD
EEXP.EXP
EQC.QC
EIMP.IMP
EPIMP.PIMP
EPC.PC
EPX.PX
EPU.PU
EPV.PV
EPQ.PQ
EPQD.PQD
EPEXP.PEXP
EEXR.EXR
EW.W

ER.R
ECX.CX
EIDTX.IDTX
EIMTX.IMTX
EHHTX .HHTX
EBT.BT

/i

MT4 .WORKSPACE=100;
OPTIONS MCP=PATH;
SOLVE MT4 USING MCP;

THC (HH) = SUM(CC,HC.L(CC,HH)) ;
TGC = SUM(CC,GC.L(CC));
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o

GDP1 = SUM(PS, SUM(CC,vt (PS,CC)*PQ.L(CC))*X.L(PS))-SUM((CC,PS),PC.L(CC)*0QX.
L(CC,PS));
GDP2 = W.L*LS.L+R.L*KS.L+SUM(PS, it (PS)*CX.L(PS)/ (1-1t(PS))*X.L(PS));
GDP3 = SUM(CC,PC.L(CC) * (SUM(HH,HC.L(CC,HH))+GC.L(CC)+INV.L(CC)+SC.L(CC)))
+SUM (CC, PEXP.L (CC) *EXP.L (CC) ) =SUM (CC, ( (1+imt (CC))*PIMP.L(CC))*IMP.L(CC))

FILE MT_4 /MT4.CSV/;

put MT 4;

MT 4.PC=5;MT 4 .ND=6;MT 4.NZ=1.E-6;MT 4 .NW=20;MT 4.PW=450
PUT 'GDP1';PUT GDP1;PUT/;

PUT 'GDP2';PUT GDP2;PUT/;

PUT 'GDP3';PUT GDP3;PUT/;

PUT 'HC';LOOP (HH, PUT HH.TL;);PUT/;
LOOP (CC, PUT CC.TL;LOOP (HH, PUT HC.L(CC,HH));PUT/;);
PUT 'GC(CC)'/;

LOOP (CC, PUT CC.TL; PUT GC.L(CC);PUT/;);
PUT 'THC'/;

LOOP (HH, PUT HH.TL; PUT THC (HH) ; PUT/;) ;
PUT 'TGC';PUT TGC;PUT/;

PUT 'HY'/;

LOOP (HH, PUT HH.TL; PUT HY.L(HH);PUT/;);
PUT 'GY';PUT GY.L;PUT/;

PUT 'INV(CC)'/;

LOOP (CC, PUT CC.TL;PUT INV.L(CC);PUT/;);
PUT 'INVF';PUT INVF.L;PUT/;

PUT 'INVS';PUT INVS.L;PUT/;

PUT 'HS'/;

LOOP (HH, PUT HH.TL; PUT HS.L(HH);PUT/;);
PUT 'GS';PUT GS.L;PUT/;

PUT 'X(PS)'/;

LOOP (PS, PUT PS.TL;PUT X.L(PS);PUT/;);
PUT 'U(PS)'/;

LOOP (PS, PUT PS.TL;PUT U.L(PS);PUT/;);
LOOP (PS, PUT PS.TL;);PUT/;

LOOP (CC, PUT CC.TL;LOOP (PS,PUT QX.L(CC,PS));PUT/;);
PUT 'V(PS)'/;

LOOP (PS, PUT PS.TL;PUT V.L(PS);PUT/;);
PUT 'L(PS)'/;

LOOP (PS, PUT PS.TL;PUT L.L(PS);PUT/;);
PUT 'K(PS)'/;

LOOP (PS, PUT PS.TL;PUT K.L(PS);PUT/;);
PUT 'Q(CC)"'/;

LOOP (CC, PUT CC.TL; PUT Q.L(CC);PUT/;);
PUT 'QD(CC)'/;

LOOP (CC, PUT CC.TL;PUT QD.L(CC);PUT/;);
PUT 'EXP(CC)'/;
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LOOP (CC, PUT CC.TL;PUT EXP.L(CC);PUT/;);
PUT 'IMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT IMP.L(CC);PUT/;);
PUT 'QC(CC)"'/;

LOOP (CC, PUT CC.TL;PUT QC.L(CC);PUT/;);
PUT 'PIMP(CC)'/;

LOOP (CC, PUT CC.TL;PUT PIMP.L(CC);PUT/;);
PUT 'PX(PS)'/;

LOOP (PS, PUT PS.TL;PUT PX.L(PS);PUT/;);
PUT 'PU(PS)'/;

LOOP (PS, PUT PS.TL;PUT PU.L(PS);PUT/;);
PUT 'PV(PS)'/;

LOOP (PS, PUT PS.TL;PUT PV.L(PS);PUT/;);
PUT 'CX(PS)'/;

LOOP (PS, PUT PS.TL;PUT CX.L(PS);PUT/;);
PUT 'it (PS)'/;

LOOP (PS, PUT PS.TL; PUT it (PS);PUT/;);
PUT 'PC(CC)'/;

LOOP (CC, PUT CC.TL;PUT PC.L(CC);PUT/;);
PUT 'PQ(CC)'/;

LOOP (CC, PUT CC.TL;PUT PQ.L(CC);PUT/;);
PUT 'PQD(CC)"'/;

LOOP (CC, PUT CC.TL;PUT PQD.L(CC);PUT/;);
PUT 'PEXP (CC)'/;

LOOP (CC, PUT CC.TL;PUT PEXP.L(CC);PUT/;);
PUT 'EXR';PUT EXR.L;PUT/;

PUT 'Wage';PUT W.1l;PUT/;

PUT 'Rent';PUT R.1;PUT/;

PUT 'Budget';PUT BT.1;PUT/;
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7. M i SO A AT AR S HEUE A

8. MRHETOME, HEERKIHIE;

9. JERM IS F A GEA R AL, BUN ABLIBCRAFICA ;
10, FBE o A 5 A7 5B PR

11. #HEZhA,

Z REMEES R

PS PR

cc T i

PSV BT 087 Ml o3 A1

SKT LRI A A

=\ REMEY

Sam8(RSAM, CSAM) & 6-1 W% R AU
TRMI(PS,PSYV) FEME AT 5 AN [ 24 U BT 448 9% AR [ (0 B 46 4 e
TRM2(PS,SKT) FAME AT 5 AN [ 248 Y AR A S () 9 B 460
alphah(CC, TH) Ji BRH T 5 R AL

sh(TH) Jir R At 5 0 )
alphag(CC,TH) BRI B 25 4 R L

sg(TH) R fifh 35 i 1]

su(TH) RO B

sp(PS, TH) A 7R

st(CC, TH) e B

sa(CC,TH) Armington PR R L 5 1
alphai(CC,TH) PG i T R A5 R AL
alphas(CC,TH) PR B I T SR S5 1 R A
beta(PS,TH) 2 s S AT B AN %
gamma(PS,TH) AT R AR
gammal(PS,TH) PRI TR 55 B4R A R L
gammak(PS, TH) AP ERTT R BEA A R AR
dep(PS, TH) BEARYTIH AR

delta(CC, TH) Armington fEi% 18 R
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epsilon(CC,TH)
ut(CC,PS,TH)
vt(PS,CC,TH)
it(PS,TH)
sinveepsv(CC,PS, TH)
sinveepsvl(CC,PS,TH)
ivs(TH)

IK(PS)

AH(TH)

AG(TH)

AI(PS,TH)
AP(PS,TH)
AV(PS,TH)
AA(CC,TH)
AT(CC,TH)

l

M, REPWINETE

wpi(CC,TH)
wpe(CC,TH)

CET fRix A E LR
R, R ER T e )4 A 7 b B [R5 4
g, Fon BRI AR 7 0 A& 7 i i [ 5E L 41
)42 BB A 7 B
0T 5 R R AL
P 5 J I A AR
AR S Bl T L A
) B A A
J& E& Cobb-Douglas %5 F b8 8% 1Y 456 i 2 %X
L Jff Cobb-Douglas %% bR £ Y 45 i 2 4L
Cobb-Douglas 5 ¢ bR %5 1) 45 it 2 %K
CES £ 7™ R BRI 4 T2 2K
Cobb- Douglas U S PN HIGUER € X
BRI ) 406 T FR A
FRUNE €31

Armington #f

CET [

UG T 227 B9 11 i ) T 5 7l 3 40 4%
PAAI T 270 B9 1 4 ) T 5T 37 40 4%

B HBEZSEN TR

THC(TH)
TGC(TH)
BT(TH)
GDPI(TH)
GDP2(TH)
GDP3(TH)

N RERNAETE

TLS(TH)
TKS(TH)
LS(PS,TH)
KS(PS,TH)

J BT B
B T
S A A 36 750
e BB A PRk A GDP
A T GDP
B A A GDP

%Fﬂ%ﬁl?%ﬂﬁbéﬁ%
APl FR T BEA A AR
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HC(CC,TH)
GC(CC,TH)
HE(TH)
GE(TH)
LI(TH)
KI(TH)
HY(TH)
GY(TH)
HS(TH)
GS(TH)
TSAV(TH)
TINV(TH)
INV(TH)
INVCCV(CC,TH)
INVPSV(PS, TH)
INVCCPSV(CC,PS, TH)
INVF(TH)
INVS(TH)
SC(CC,TH)
X(PS,TH)
U(PS, TH)
V(PS, TH)
OX(CC,PS,TH)
XO(PS,CC,TH)
L(PS,TH)
K(PS,TH)
IDTX(PS, TH)
O(CC,TH)
OD(CC,TH)
OC(CC,TH)
PX(PS,TH)
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PU(PS,TH) HA ] £ A B 1 A

PV(PS, TH) BB RN
PINVPS(PS, TH) S A TN 4 RS
PO(CC,TH) S [ A 7 B R 0 A A%
POD(CC, TH) A [ 2R 7 IR A [ T 3 04 R A 7 A
PC(CC,TH) A E T LA B 0 AH X A
PEXP(CC,TH) DL 52 T 2 m 1t E A0 4%
PIMP(CC, TH) PUAS [ 5% T 7w 1 38E 1 i A0 4%
EXR(TH) bz

CX(PS,TH) B A A

W(TH) T I

R(TH) RAMGTF

RPS(PS,TH) S A RN N CIE
EXP(CC,TH) o T 1)

IMP(CC,TH) HE T A £

+. RD1 BB TEXRRIE
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I\ BRBGEFIE
1. ERW*E (HC(CC,TH))

a,(CC,TH)* HY (TH)

HC(CC.TH )= PC(CC,TH)

2. U (GC(CC,TH))

a,(CC,TH)+*GY (TH)
GC(CC,TH)=—~ pC(CC.TH)

3. JERIWA (HY(TH))
i B i Ji BS WS A 2 E
ZPC (CC,TH)s HC(CC,TH )+ HS (TH ) ZW (TH)*LS(PS,TH)+ RPS(PS,TH)*KS(PS,TH)

4. BN (GY(TH))
BRSNS T I B A Z A
GY(TH) Z[DTX (PS,TH)

5. ERfEE (HS(TH))
JERMEESTER A B S56EE b2 F,

HS(TH )= sh(TH )+ HY (TH)

6. BUNEE (GS(TH))
BN A B 45 T UM 252 Hh 50 3 ) 2 R

GS(TH)=sg(TH)*GY(TH)

7. R#EE (TSAV(TH))
SV E ST R R E S EUN I E Z

TSAV (TH) = HS (TH )+ GS (TH)

MALH (TINV(TH) )
AR — A — B A, T2 2 0 B IR Sl A B8 % oy R e A
DRI g 1 it A b IS B O SR ME A A o BT M R SIS, BRI P G
Z2 AT LA F T ST, 3K A2 AR R U AR B — A — R A, e B RS B R
HAOE . IR FIR PR R SRS, WO R, PR A2 .

TINV (TH) = TSAV (TH )
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9. BRI M RE (INV(TH) )
B IR o 56T 2 X & IR 0 ST R AR T TR i 1 7 oK R ofe
AT i A A Z

INV (TH) = PC(CC,TH )+ INVCCV (CC,TH )
cc

10. RSB S TR K it (INVS(TH) )
PG B0 AE T8 Bl I T oK A e BB AR Y [ E L AR

INVS(TH ) = ivs(TH ) TINV (TH )

11. X E5M% % (INVF(TH) )
X AR BT AR R A E R TR R B, M EEAE R

INVF (TH) = TINV (TH )~ > PC(CC,TH )« INVCCV (CC,TH )~ INVS (TH )
cc

12. FSAESIN T MK E (SC(CC,TH))

752 722 Sl 0T R ol 0 75 oK B A T R A R A B R Bl S H Y T F BB 43 S Y 4 R A
B Bl 3 BR DA S AR
INVS(TH)

SC(CC.TH) =a, (CC.TH)» Ly

13. FHE A& (X(PS,TH))
RS WA, B AL I S AR I RS I B Ko T R S i R
DA PG S BB A, A7 R B PR 7 A
(1-it(PS,TH))* PX (PS,TH) = CX (PS,TH)

14. GRS TPREA R (UPS TH)), i ESEMPSE 1 28 CES fi R4 =

K — ALY AR

U(PS,TH) = —X(PS’TH) o| B(PS,TH)+ AP(PS,TH -—CX(PS’TH) o
(PS.TH) = AP(PS,TH) P(PS.TH)> AP(PS.TH) PU(PS,TH )

15. AWMBEZMRH/R AR (V(PS,TH)), i EEWIE 1 21 B CES £ K 4: /=

KR — ALY

X (PS,TH)

V(PS.TH) = {AP(PS,TH)

cx (ps, i) )"
*| 7(PS,TH)* AP(PS,TH )s ————

PV (TH)
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16 TR TIA (QX(CC.PS.TH) ), 484 195 2 J2 418 Leontief $ A
(2
S L

0X (CC,PS,TH) =ut(CC,PS,TH)*U (PS,TH)

17. S5ShHIGA (L(PS,TH) ), ik B4 2 R CD SR L™
R E AR
PV (PS,TH)*V (PS,TH)

W (TH)

18. WARWMIRTEA (KPS, TH)), i ELEM P 2 ZH# I CD H AR 4

KR — ALY

L(PS,TH)=y,(PS,TH )¢

PV (PS,TH)*V (PS,TH)

K(PS,TH)=y, (PS,TH)» RPS(PS.TH)

19. ARFEEFH = ah (Q(CC,TH))
B ALY ERER, mAR E A s R N R AR

O(CC,TH) =Y vt(PS,CC,TH )+ X (PS,TH)

PS

20. A AR PR [ B B el B ( OD(CC,TH) )
e — YRR

PQ(CC, TH) st(CC,TH)
)

ob(cce.TH) :( POD(CC,TH

%J'(S(CC»TH%AT(CC,TH).

21. A arygE (EXP(CC,TH))
XD EY RN, FTAEASN W O SAEAE AR BSEN” W oD
[f 2%, S CET AT .

po(cc,ra) "™
)

EXP(CC,TH) =( —
PEXP(CC,TH

%].[(I—E(CC,TH».AT(CC’TH).

22. PR BVA [ 7 5 0 & ik B ( QC(CC TH) )
KR — ALY

QC(CC,TH)

sa(CC,TH )
PC(CC,TH)
AA(CC,TH) )

OD(CC.TH) :( POD(CC,TH

]-(é(CC,TH)- AA(CC,TH )
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oc(cc,TH)
A

sa(CC,TH)
PC(CC,TH)
IMP(CC,TH) = A(ce.Ti)

Jo((l—é(CC,TH))-AA(CC,TH)om

24, VIAHE MR/ B EH S 4% (PIMP(CC,TH) )
LA [ 53 T 327 B HE 11 dh A A ol S0 A2 (9 1 57 AT 3 T M S A R E

PIMP(CC,TH ) = EXR(TH )+ wpi(CC,TH )

25. AET Y EA R AT (PC(CC TH) )

BSE— A IS, AT — AR TR BN A . W R ARCE AR A
AT IR dn AR N AR TRE TS R A O R el A T 3 G RS A R O A e
o U A BT A R T S BAS [ T G B LR 1 T A
0C(CC,TH) =Y 0X (CC,PS,TH)+ HC(CC,TH)+GC(CC,TH )+ INVCCV (CC,TH )+ SC(CC,TH )

26. LRGSR A ( PX(PS,TH) )
PX (PS,TH)=">vt(PS,CC)+ PQ(CC,TH)

27. AR S R A NS (PUPS,TH) ), #AELEHITS 2 24518 Leontief 44
AR
PU(PS,TH) - > . 0X(CC.PS.TH )+ PC(CC.TH)
U(PS,TH )

28. BGHEZBAMMK (PV(PS,TH)), #HELSHINL 2 R4 R CD A4 >
PV(PS,TH):( 1 ]( W(TH) )Jy'(PS’TH) (MJH(”S’TH

AV (PS,TH) \ y,(PS,TH 7, (PS,TH)

29. AREA R MBI (PO(CC,TH) )
ZA RSt POD Fl PEXP it o BSRABGE HY A A% bl A [ 2E 77 () 1 0 0 A% 1A 2 ke
o WIS A 7 B4 R A B9 A b R T AR ROC R E

[l

PO(CC,TH) = {;)J

AT (CC,TH

st(CC,TH)

'ePoD(CC,TH) "™ 4 (1-¢(CC,TH)) .

)st(CC,TH

(s(CC, TH

1

PEXP(CC’ TH)I—,st(CC,TH))m
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30. AEA AR E N SN (POD(CC,TH))

ZAN K PC A PIMP S8 I SR8 52t E A% A B A 7 A 3 5 B A P 2B TR
DA [ A A T 4 B ) T A A Al T S RO R E

PC(CC,TH):(;)J-

AA(CC,TH

(5(CC, TH)sa(CC,TII) . PQD(CC, TH)]—sa(CC,TII) +(- 5(CC, TH)sa(cc,m) )e

1

PIMP(CC,TH) ™™ )Ha(CC’TH)

31. UARESBEMERRANL O SBM% ( PEXP(CC,TH) )
MG BCE AL 4 T BB AN R, AR A% . AR B T A
& PR AR AR 7 R B AR N A g, T

PEXP(CC,TH) = POD(CC,TH)

32. HPrR Y% M4EG (EXR(TH) )

BJE A MM, P — AR A FIE RO DR AR T ok, 1R
HBANE R FEUEMAS o QR HE 0 RL 2R L D0 O ) Bl S B Bl s i 2
JE#, W E PRGOS, AR — B 451

>'PEXP(CC,TH )+ EXP(CC,TH )= PIMP(CC,TH )* IMP(CC,TH )+ INVF (TH )

33. FFsh i g s & A (W(TH))
B — ISR, thE R 0957 3 A (Al sl fE y SEME N A%, 3R
BULIMELTE ).
D>'L(PS,TH)=LS(TH)

34, HWARNHEARWFEHMAE (R(TH))
DAE— NN S, A LT BT A A% DL SR AR A i b T AU AR Y
o

RPS(PS.TH)+KS(PS,TH)

R(TH)=
(TH) KS(PS.TH)

35. i T BT P il ih 35 A5 8 (RPS(PS,TH) )
R — A — et A, DE ARSI B BEAS RS (L B D B A%, B
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SMEZE ).

K(PS,TH)=KS(PS,TH)

36. 27 IR VEIE S B M k% ( PINVPS(PS, TH) )
A7 Y A 5 3 Bl B4 A% rh A5 R AR R R R A R SR
PINVPS(PS,TH) =Y PC(CC,TH)esinvccpsv(CC, PS,TH )

37. HE R TR R AR fE & (KS(PS, TH) )
BT T B R P A S T AR R L P N o R

KS(PS,TH)=(1-dep(PS,TH —1))* KS(PS,TH —1)+ INVPSV (PS,TH —1)

38. &R & (INVPSV(PS,TH) )
B PR T B B Sl B R A oK R S T A AR B B xS ] R A oK
MR AR SRR, B
INVPSV (PS,TH) =" INVCCPSV (CC,PS,TH)

cc

39. HEMM4 (INVCCPSV(CC,PS,TH) )
A5 7 B TR A5 B I SN R B 04 T K o AR TR RIS S A R oK R R R AR
B MR R RO R i, BD

INVCCPSV (CC, PS,TH ) = sinveepsvl(CC, PS,TH ) INVCCV (CC,TH)

40. BBEIG SRR oK & (INVCCV(CC,TH) )
PG 2 X 4 PR i ) 7 oK 1 S TR BT S A [ L 43 T A 4 B S BR DA

s A
a,(CC,TH)*TINV (TH )
PC(CC,TH)

INVCCV (CC,TH ) =

41. HEE A (CX(PS, TH) )

CX (PS,TH)= AP(PS,TH) " ( B(PS,TH)

sp(PS,TH 1-sp(PS,TH
sp( ) sp( ) 4

' PU(PS,TH

1

y(PS,TH)"" ™ « py (PS,TH) ") )W

WAREA A B, W CX=PX,
42. |a4ERL (IDTX(PS,TH))

IDTX (PS,TH)=it(PS,TH )+ PX (PS,TH )+ X (PS,TH)
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ML 5 BT R A E R 5 ( BT(TH) )
ﬁﬁ%K%—%—ﬁﬁi’afﬁf%{imx%—ﬁﬁﬁ”,MtF A] AP A5 R P SR AL AL
N TR R G R L, — BT AR R A i SR RS AT IE R, W BT T 0,
R BT AT 0, WS ALEITANIER , K4 THR.

X (PS,TH
BT (TH )= ZZW(PS,CC,TH)-M-X(PS,TH)+ZPIMP(CC,TH)-IMP(CC,TH)—
5 1-it(PS,TH) e
Y>> PC(CC,TH )+ QX (CC,PS,TH )~
PS CC

Y PC(CC,TH)»
cc

(HC(CC,TH)+GC(CC,TH)+ INVCCV (CC,TH)+SC(CC,TH))~-
> PEXP(CC,TH )+ EXP(CC,TH)
cc

44, Mk N BB T E R GDP (E AR 5 ( GDPI(TH), GDP2(TH)
Ml GDP3(TH) )

RS — A — I S AR — R, T DUBCE R RO FE— ik
WERET, =M EEIHAE N GDP Wiz e &M, AW UL BE R, Rk E —

PRI RS
GDPI(TH) =Y > PQ(CC,TH)*vt(PS,CC,TH )+ X (PS,TH ) -

CcC PS

Y>> PC(CC,TH)+*QX (CC,PS,TH)

PS CC

GDP2(TH)=W (TH)* > L(PS,TH)+R(TH )+ Y K (PS,TH )+ GY (TH )
PS PS
GDP3(TH ) ZPC (CC,TH)+(HC(CC,Th)+GC(CC,TH )+ INVCCV (CC,TH )+ SC(CC,TH )) +
ZPEXP CC,TH )+ EXP(CC,TH )— PIMP(CC,TH )+ IMP(CC,TH )
> cc

/1. RD1 #=AIp) GAMS 2+

This is a new development that introduces recursive dynamics
into the MT2 model
The data is based on SAM8 data table , where investment is broken down

into investment and stock change

Ok ok ok

SOFFLISTING

OPTION RESLIM=107200;
OPTION DOMLIM=9999;
OPTION LIMROW=0, LIMCOL=0
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SOLPRINT=0OFF

*SYSOUT=0OFF

Option decimals = 5

SET

RSAM SECTORS /

01 Primary industry

02 Secondary industry

03 Tertiary industry

04 Commodity 1

05 Commodity 2

06 Commodity 3

07 Labour

08 Capital rent

09 Household

10 Government

11 Foreign

12 New capital from part of savings or investment
13 New stock from part of savings or investment
14 Investment to sector 1

15 Investment to sector 2

16 Investment to sector 3

17 Depreciation of capital

18 Stock of Capital Type 1

19 Stock of Capital Type 2

20 Stock of Capital Type 3

21 Sum

/

SETS

PS (RSAM) Production Sectors /01*03/

CC (RSAM) Commodities /04*06/

PSV (RSAM) Investment to sectors /14*16/
SKT (RSAM) Stock of Capital Type /18%20/
SET TH Time Horizon of the Model /2010*2021/
SET AN (TH) ;

AN (TH) =yes;

SET BY(TH) Base Year /2010/;

PARAMETER LAST;
LAST=12;

PARAMETER ENDYEAR;
ENDYEAR=2010;
PARAMETER INITYEAR;
INITYEAR=2010;
PARAMETER CURRYEAR;
CURRYEAR=2010;

ALIAS (RSAM, CSAM)

ALIAS (PS,PsSl)
ALIAS (CC,CC1)
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SAM8 (RSAM, CSAM)
TRM1 (PS, PSV)
TRM2 (PS, SKT)
alphah (CC, TH)
sh (TH)

alphag (CC, TH)
sg (TH)

su (TH)

sp (PS, TH)

st (CC, TH)

sa (CC, TH)
alphai (CC, TH)
alphas (CC, TH)
beta (PS, TH)
gamma (PS, TH)
gammal (PS, TH)
gammak (PS, TH)
dep (PS, TH)
delta (CC,TH)
epsilon (CC, TH)
ut (CC, PS, TH)

intermediate input

for

for

for

vt (PS,CC, TH)
it (PS, TH)

sinvccpsv (CC, PS, TH)
sinvccpsvl (CC, PS, TH)

ivs (TH)

IK (PS)

AH (TH)
Household
AG (TH)
government
ATI (TH)
investor
AP (PS,TH)

producer

AV (PS, TH)

inputs

AA (CC, TH)
AT (CC, TH)
THC (TH)
TGC (TH)
wpi (CC, TH)
wpe (CC, TH)
GDP1 (TH)
GDP2 (TH)
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PARAMETERS

SAM8 data

TRanspose Matrix 1

TRanspose Matrix 2

Composition of Household consumption

Saving propensity of Household

Composition of Government consumption

Saving propensity of Government

Substitution elasticity of Utility
Substitution elasticity of Production
Substitution elasticity of Transformation function
Substitution elasticity of Amington function
Investment use of commodity

Stock use of commodity

Use Table of intermediate inputs or uses

Value share of Factor Input

Value share of Labour Input

Value share of Capital Input

Depreciation rate of capital

Substitution rate of Armington assumption
Substitution rate of transformation assumption
Use Table of intermediate demand divided by total

Make Table of production supply

Indirect Tax

Investment matrix

Investment matrix

Proportion of investment in stock

Initial period capital stock

Scaling parameter of Cobb-Douglas utility function

Scaling parameter of Cobb-Douglas utility function

Scaling parameter of Cobb-Douglas investment function

Scaling parameter of CES production function for

Scaling parameter of Cobb-Douglas function of factor

Scaling parameter of Armington function
Scaling parameter of Transformation function
Total Household Consumption

Total Government Consumption

World Price of Import at foreign currency
World Price of Export at foreign currency
GDP by production method

GDP by income method



GDP3 (TH)
VARIABLES
TLS (TH)
TKS (TH)
LS (PS, TH)
KS (PS, TH)
HC (CC, TH)
GC (CC, TH)

GS (TH)

TSAV (TH)
TINV (TH)
INV (TH)
INVCCV (CC, TH)
INVPSV (PS, TH)

INVCCPSV (CC, PS, TH)

INVF (TH)
INVS (TH)
SC(CC, TH)

X (PS, TH)

U (PS, TH)

V (PS, TH)

QX (CC, PS, TH)

producer

XQ (PS, CC, TH)
L (PS, TH)
K (PS, TH)
IDTX (PS, TH)
Q(CC, TH)
QD (CC, TH)
QC (CC, TH)

market

PX (PS, TH)

PU (PS, TH)

PV (PS, TH)
PINVPS (PS, TH)
PO (CC, TH)

POD (CC, TH)

domestic market

PC(CC, TH)

market

PEXP (CC, TH)
PIMP (CC, TH)
EXR (TH)

GDP by expenditure method

Total Labour Stock or endowment
Toal Capital Stock

Labour Stock or endowment by sector
Capital Stock by sector

Household Consumption

Government Consumption

Household Expenditure

Government Expenditure

Household Labour Income

Household Capital Income

Household Income

Government Income

Household Savings

Government Savings

Total SAVings

Total INVestment

Investment in value

Investment by commodity

Investment by producer

Investment by commodity and by producer
Investment to abroad

Investment in Stock

Stock Change by commodity

Activity of domestic produciton

Use of composite intermediate input
Use of composite factor input

Use table or Intermediate demand of commodity by

Make table

Labour demand by producer

Capital demand by producer

InDirect TaX by producer

Quantity of domestically-produced commodity
Quantity of domestical commodity sold in domestic market
Quantity of Composite commodity supplied to domestic

Price for activity of domestic production

Price of composite intermediate input

Price of composite factor input

Price for investment

Price of domestically-produced commodity

Price for domestically-produced commodity sold in

Relative Price of Composite commodity sold in domestic
Price of EXPort at local currency

Price of IMPort at local currency
EXchange Rate
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BY)

BY)

CX (PS, TH) Cost of producer

W (TH) Wage rate

R (TH) Rental rate

RPS (PS, TH) Rental rates by producer
EXP (CC, TH) EXPort

IMP (CC, TH) IMPort

BT (TH) Balance of Trade

$libinclude xlimport SAM8 sam2007.xls SAM8'!al:v30

TRM1 (PS,PSV) = 0$(ORD(PS) NE ORD(PSV))+1$(ORD(PS) EQ ORD(PSV)) ;
TRM2 (PS, SKT) = 0$(ORD(PS) NE ORD(SKT))+1$ (ORD(PS) EQ ORD(SKT)) ;
su(TH) = 0.8;

sp(PS,TH) = 0.8;

st (CC,TH) = 0.8;

sa(CC,TH) = 0.8;

*dep (PS,TH) = 0.05;

wpi (CC,TH) = 1;

wpe (CC,TH) = 1;

INVCCPSV.L(CC,PS,BY) = SUM(PSV,TRMI1 (PS, PSV) *SAM8 (CC, PSV)) ;
INVCCV.L (CC,BY) = SUM(PS,INVCCPSV.L(CC,PS,"2010"));

INVPSV.L (PS,BY) = SUM(CC, INVCCPSV.L(CC,PS,BY));
sinvcecpsv (CC, PS,BY) = (INVCCPSV.L(CC,PS,BY)/INVPSV.L(PS,BY))S$ (INVPSV.L(PS,
NE 0.)+0.;

sinvccpsvl (CC, PS,BY) = (INVCCPSV.L(CC,PS,BY)/INVCCV.L(CC,BY))$ (INVCCV.L(CC,
NE 0.)+0.;

QX.L(CC,PS,BY) = SAM8(CC,PS);

U.L(PS,BY) = SUM(CC,QX.L(CC,PS,BY));

L.L(PS,BY) = SAM8("07",PS);

LS.L(PS,BY) = L.L(PS,BY);

TLS.L(BY) = SUM(PS,L.L(PS,"2010"));

KS.L(PS,BY) = SUM(SKT, TRM2 (PS, SKT) *SAMS8 (SKT, "21")) ;

K.L(PS,BY) = KS.L(PS,BY);

TKS.L(BY) = SUM(PS,K.L(PS,"2010"));

dep (PS,BY) = SUM(SKT, TRM2 (PS, SKT) *SAM8 ("17", SKT) /SAMS8 ("21", SKT) ) ;
IDTX.L(PS,BY) = SAM8("10",PS);

W.L(BY) = SUM(PS,L.L(PS,BY))/TLS.L(BY);

RPS.L(PS,BY) = SAM8("08",PS)/KS.L(PS,BY);

R.L(BY) = SUM(PS,RPS.L(PS,BY)*KS.L(PS,BY))/TKS.L(BY) ;

V.L(PS,BY) = L.L(PS,BY)+SAM8("08",PS);
HC.L(CC,BY) = SAM8(CC,"09");

HS.L(BY) = SAM8("12","09");
HE.L(BY) = SAM8("21","09");
LI.L(BY) = SAM8("09","07");
KI.L(BY) = SAM8("09","08");
HY.L(BY) = LI.L(BY)+KI.L(BY);
GC.L(CC,BY) = SAM8(CC,"10");
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GS.L(BY) = SAM8("12","10");

GE.L (BY) SAM8 ("21","10") ;

GY.L(BY) SUM (PS, IDTX.L (PS,BY)) ;
TSAV.L (BY) = HS.L(BY)+GS.L(BY);
INV.L(BY) = SUM(CC,INVCCV.L(CC,BY));
INVF.L(BY) = SAM8("11","12");
INVS.L(BY) = SAM8("13","12");

TINV.L (BY) = SAMS8 ("21","12");
SC.L(CC,BY) = SAM8(CC,"13");
X.L(PS,BY) = SAM8 (PS,"21");
XQ.L(PS,CC,BY) = SAM8(PS,CC);
0.L(CC,BY) = SUM(PS,XQ.L(PS,CC,BY));
EXP.L(CC,BY) = SAM8(CC,"11");
OD.L(CC,BY) = Q.L(CC,BY)-EXP.L(CC,BY);
IMP.L(CC,BY) = SAM8("11",CC);

QC.L(CC,BY) = QD.L(CC,BY)+IMP.L(CC,BY);

PX.L(PS,BY) = 1;

PC.L(CC,BY) = 1;

PU.L(PS,BY) = 1;

PU.L(PS,BY) = SUM(CC,QX.L(CC,PS,BY)*PC.L(CC,BY))/U.L(PS,BY);

PV.L(PS,BY) = 1;

PINVPS.L (PS,TH) = SUM(CC,PC.L(CC,"2010")*sinvccpsv (CC,PS,"2010"));
PQ.L(CC,BY) 1;

POD.L(CC,BY) = 1;

PEXP.L (CC,BY)

PIMP.L (CC,BY)

EXR.L(BY) = 1;
BT.L(BY) = 1;

1;
1

’

alphah (CC,BY) = HC.L(CC,BY)/HE.L(BY);

sh(BY) = HS.L(BY)/HE.L (BY);

alphag(CC,BY) = GC.L(CC,BY)/GE.L(BY) ;

sg(BY) = GS.L(BY)/GE.L(BY);

alphai (CC,BY) = INVCCV.L(CC,BY)/TINV.L(BY);

alphas(CC,BY) = SC.L(CC,BY)/INVS.L(BY);

it (PS,BY) = IDTX.L(PS,BY)/X.L(PS,BY);

beta (PS,BY) = (PU.L(PS,BY)*U.L(PS,BY)**(1/sp(PS,BY)))/ (PU.L(PS,BY)*U.L(PS,
BY) ** (1/sp (PS,BY))+PV.L(PS,BY)*V.L(PS,BY)** (1/sp(PS,BY)))

gamma (PS,BY) = (PV.L(PS,BY) *V.L(PS,BY) ** (1/sp (PS,BY)))/ (PU.L(PS,BY) *U.L(PS,
BY) ** (1/sp (PS,BY) ) +PV.L(PS,BY) *V.L(PS,BY) ** (1/sp (PS,BY)))

gammal (PS, BY) L.L(PS,BY)/V.L(PS,BY);

gammak (PS, BY) l-gammal (PS,BY) ;

delta (CC,BY) = (PQD.L(CC,BY)*QD.L(CC,BY)**(1/sa(CC,BY)))

/ (PQD.L(CC,BY)*QD.L(CC,BY)**(1/sa(CC,BY))+PIMP.L(CC,BY)*IMP.L(CC,BY) ** (1
/sa(CC,BY)))

epsilon (CC,BY) = (PQD.L(CC,BY)*QD.L(CC,BY)**(1/st(CC,BY)))

/ (PQD.L(CC,BY) *QD.L(CC,BY) ** (1/st (CC,BY))+PEXP.L(CC,BY) *EXP.L (CC,BY) ** (1
/st (CC,BY)))

’
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ut (CC,PS,BY) = QX.L(CC,PS,BY)/U.L(PS,BY);
vt (PS,CC,BY) = XQ.L(PS,CC,BY)/X.L(PS,BY);
AH(BY) = HE.L(BY)/PROD(CC,HC.L(CC,BY)**alphah (CC,BY)) ;
AG(BY) = GE.L(BY)/PROD(CC,GC.L(CC,BY)**alphag(CC,BY)) ;
AT (
AP (

BY) TINV.L(BY) /PROD(CC, INVCCV.L(CC,BY) **alphai (CC,BY));
PS,BY) = X.L(PS,BY)/ (beta(PS,BY)*U.L(PS,BY)**(1-1/sp(PS,BY))+gamma (PS,
BY) *V.L (PS,BY) ** (1-1/sp (PS,BY) ) ) ** (sp (PS,BY) / (sp (PS,BY) -1)) ;
AV (PS,BY) = V.L(PS,BY)/ (L.L(PS,BY) **gammal (PS, BY) *K.L (PS, BY) **gammak (PS, BY) ) ;
AA(CC,BY) = QC.L(CC,BY)/ (delta(CC,BY)*QD.L(CC,BY)**(1-1/sa(CC,BY))+(l-delta
(CC,BY))*IMP.L(CC,BY)**(1-1/sa(CC,BY))) **(sa(CC,BY)/ (sa(CC,BY)-1));
AT (CC,BY) = Q.L(CC,BY)/ (epsilon(CC,BY)*QD.L(CC,BY)** (1-1/st(CC,BY))+(l-epsilon
(CC,BY)) *EXP.L(CC,BY)** (1-1/st (CC,BY)))** (st (CC,BY)/ (st (CC,BY)-1));
ivs (BY) = INVS.L(BY)/TINV.L(BY);
CX.L(PS,BY) = (1/AP(PS,BY))* (beta(PS,BY)**sp (PS,BY)* (PU.L(PS,BY) ** (1-sp (PS,
BY)) ) +gamma (PS, BY) **sp (PS, BY) * (PV.L (PS,BY) ** (1-sp (PS,BY)))) ** (1/ (1-sp (PS, BY) ) )
THC (BY) = SUM(CC,HC.L(CC,BY));
TGC (BY) = SUM(CC,GC.L(CC,BY)):;
GDP1 (BY) = SUM(PS, (X.L(PS,BY)-SUM(CC,QX.L(CC,PS,BY))));
GDP2 (BY) = W.L(BY)*SUM(PS,LS.L(PS,BY))+R.L (BY)*SUM (PS,KS.L(PS,BY))+GY.L (BY) ;
GDP3 (BY) = SUM(CC,PC.L(CC,BY)* (HC.L(CC,BY)+GC.L(CC,BY)+INVCCV.L(CC,BY)+SC.
L(CC,BY)))
+SUM (CC, PEXP.L (CC,BY) *EXP.L (CC,BY) ) -SUM(CC, PIMP.L (CC,BY) *IMP.L (CC,
BY)) ;

IK (PS) = KS.L(PS,"2010");

PC.FX("04",BY) = 1;
W.L(TH) = 2;
*RPS.L(PS,TH) = 2*RPS.L(PS,"2010");

TLS.FX(TH) = TLS.L("2010");
TKS.FX(TH) = TKS.L("2010");

Equations

EHC (CC, TH)

EGC (CC, TH)

EHY (TH)

EGY (TH)

EHS (TH)

EGS (TH)

ETSAV (TH)
ETINV (TH)
EINVF (TH)
EINVS (TH)

EINV (TH)

EKSO (PS, TH)
EKS (PS, TH)
EINVPSV (PS, TH)
EINVCCPSV (CC, PS,TH)
EINVCCV (CC, TH)
ESC(CC, TH)

(
(
(
(
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EX (PS, TH)
EU (PS, TH)
EV (PS, TH)
EQX (CC, PS, TH)
EL (PS, TH)
EK (PS, TH)
EQ (CC, TH)
EQD (CC, TH)
EEXP (CC, TH)
EQC (CC, TH)
EIMP (CC, TH)
EPIMP (CC, TH)
EPC (CC, TH)
EPX (PS, TH)
EPU (PS, TH)
EPV (PS, TH)
EPQ (CC, TH)
EPQD (CC, TH)
EPEXP (CC, TH)
EEXR (TH)
EW (TH)
ER (TH)
ERPS (PS, TH)
EPINVPS (PS, TH)
ECX (PS, TH)
EBT (TH)
EHC (CC, TH) $AN (TH) . .
HC (CC,TH) =E= alphah (CC,TH) *HY (TH) /PC (CC, TH)
EGC (CC, TH) $SAN (TH) . .
GC (CC, TH) =E= alphag (CC, TH) *GY (TH) /PC (CC, TH)
EHY (TH) SAN (TH) . .
SUM (CC, PC (CC, TH) *HC (CC, TH) ) +HS (TH) =E= SUM(PS,W(TH) *L (PS, TH) ) +SUM (PS,
RPS (PS, TH) *K (PS, TH) )
EGY (TH) SAN (TH) . .
GY (TH) =E= SUM(PS, it (PS, TH) *SUM(CC, vt (PS,CC, TH) *PQ (CC, TH) *X (PS, TH) ) )
EHS (TH) SAN (TH) . .
HS (TH) =E= sh (TH) *HY (TH)
EGS (TH) SAN (TH) . .
GS (TH) =E= sg (TH) *GY (TH)
ETSAV (TH) $AN (TH) . .
TSAV (TH) =E= HS (TH)+GS (TH)
ETINV (TH) $AN (TH) . .
TINV (TH) =E= TSAV (TH)
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EINV (TH) SAN (TH) ..
INV(TH) =E= SUM(CC,PC(CC,TH)*INVCCV (CC,TH))
EINVS (TH) $AN (TH) . .
INVS (TH) =E= ivs (TH) *TINV (TH)
EINVF (TH) SAN (TH) . .
INVF (TH) =E= TINV (TH)-INV(TH)-INVS (TH)
ESC(CC, TH) $AN(TH) ..
SC(CC, TH) =E= alphas(CC,TH) *INVS (TH) /PC(CC, TH)
* Zeroprofit condition, or production GDP = income GDP, to determine production
level X
EX (PS, TH) SAN(TH) . .
(1-it (PS,TH) ) *PX (PS, TH) =E= CX(PS,TH)
EU (PS, TH) $AN (TH) . .
U(PS,TH) =E= (X (PS,TH)/AP(PS,TH)) * (beta (PS, TH)*AP (PS, TH) *CX (PS, TH) /PU
(PS,TH) ) **sp (PS, TH)
EV (PS, TH) $AN (TH) . .
V(PS,TH) =E= (X(PS,TH) /AP (PS,TH)) * (gamma (PS, TH) *AP (PS, TH) *CX (PS, TH) /PV
(PS,TH) ) **sp (PS, TH)
EQX (CC, PS, TH) $AN (TH) . .
QX (CC,PS,TH) =E= ut (CC,PS,TH) *U(PS, TH)
EL (PS, TH) $SAN (TH) . .
L(PS,TH) =E= gammal (PS, TH) *PV (PS, TH) *V (PS, TH) /W (TH)
EK (PS, TH) $AN (TH) . .
K(PS,TH) =E= gammak (PS,TH) *PV (PS, TH) *V (PS, TH) /RPS (PS, TH)
EQ(CC, TH) $AN (TH) . .
Q(CC,TH) =E= SUM(PS,vt (PS,CC,TH) *X (PS, TH))
EQD (CC, TH) $AN (TH) . .
QD (CC, TH) =E= (Q(CC,TH) /AT (CC,TH)) * (epsilon (CC, TH) *AT (CC, TH) *PQ (CC, TH)
/PQD (CC, TH) ) **st (CC, TH)
EEXP (CC, TH) $AN(TH) . .
EXP(CC,TH) =E= (Q(CC,TH)/AT(CC,TH))* ((l-epsilon(CC,TH)) *AT (CC, TH) *PQ(CC,
TH) /PEXP (CC, TH) ) **st (CC, TH)
EQC (CC, TH) $AN (TH) . .
QD(CC,TH) =E= (QC(CC,TH)/AA(CC,TH))* (delta(CC,TH)*AA(CC,TH) *PC(CC,TH)
/PQD(CC, TH) ) **sa (CC, TH)
EIMP (CC, TH) $AN(TH) . .
IMP (CC,TH) =E= (QC(CC,TH)/AA(CC,TH))*((l-delta(CC,TH))*AA(CC,TH)*PC(CC,
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TH) /PIMP (CC, TH) ) **sa (CC, TH)
* Constraints of commodities, to determine prices of commodities in domestic
markets
EPIMP (CC, TH) $AN(TH) . .
PIMP (CC,TH) =E= EXR(TH) *wpi (CC, TH)
EPC (CC, TH) $AN (TH) . .
QC(CC,TH) =E= SUM(PS,QX(CC,PS,TH))+HC(CC, TH)+GC (CC, TH)+INVCCV (CC,TH)+
SC(CC, TH)
EPX (PS, TH) $AN (TH) . .
PX (PS, TH) =E= SUM(CC,vt (PS,CC, TH) *PQ (CC, TH))
EPU (PS, TH) $AN (TH) ..
PU(PS,TH) =E= SUM(CC,QX(CC,PS,TH) *PC(CC,TH)) /U (PS, TH)
EPV (PS, TH) $AN (TH) . .

PV (PS,TH) =E= (1/AV(PS,TH)) * (W(TH) /gammal (PS, TH) ) **gammal (PS, TH) * (RPS (PS,

TH) /gammak (PS, TH) ) **gammak (PS, TH)
EPQ (CC, TH) $AN (TH) . .

PQ(CC,TH) =E= (1/AT(CC,TH))* (epsilon(CC,TH) **st (CC, TH) * (PQD (CC, TH) ** (1-
st (CC,TH)) )+ (l-epsilon (CC, TH)) **st (CC, TH) * (PEXP (CC, TH) ** (1-st (CC, TH) ) ) ) ** (1/
(1-st(CC,TH)))

EPQD (CC, TH) $AN(TH) . .

PC(CC,TH) =E= (1/AA(CC,TH))*(delta(CC,TH)**sa (CC,TH)* (PQD(CC, TH) ** (1-
sa(CC,TH)))+(l-delta(CC,TH) ) **sa (CC,TH)* (PIMP (CC, TH) ** (1-sa (CC,TH))))**(1/ (1
-sa(CC,TH)))

EPEXP (CC, TH) SAN (TH) . .

PEXP (CC, TH) =E= PQD (CC, TH)
* Trade closure
EEXR (TH) $AN (TH) . .

SUM (CC, PEXP (CC, TH) *EXP (CC, TH) ) =E= SUM (CC, PIMP (CC, TH) *IMP (CC, TH) ) +INVF (TH)
* Constraint of labour, or labour market clearance, to determine wage rate
EW (TH) $AN (TH) . .

SUM(PS,L(PS,TH)) =E= TLS (TH)

* Constraint of capital, or capital market clearance, to determine rental
rate
ER(TH) $AN (TH) . .
R(TH) =E= SUM(PS,RPS (PS,TH) *KS (PS, TH) ) /SUM (PS,KS (PS,TH)) ;
ERPS (PS, TH) SAN (TH) . .
K (PS, TH) =E= KS (PS, TH)

EPINVPS (PS, TH) SAN (TH) . .
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EKSO (PS, TH) $ (AN (TH) AND ORD(TH) EQ 1)..
KS(PS,TH) =E= IK(PS)
EKS (PS, TH) $ (AN (TH) AND ORD(TH) GE 2)..
KS(PS,TH) =E= (INVPSV(PS,TH-1)+(1-DEP (PS,TH-1))*KS(PS,TH-1))
EINVPSV (PS, TH) $SAN (TH) ..
INVPSV (PS,TH) =E= SUM(CC, INVCCPSV(CC,PS,TH))
EINVCCPSV (CC, PS, TH) $AN (TH) . .
INVCCPSV (CC, PS,TH) =E= sinvccpsvl (CC,PS,TH) *INVCCV (CC, TH)
EINVCCV (CC, TH) SAN(TH) ..
PC(CC, TH) *INVCCV (CC, TH) =E= alphai (CC,TH) *TINV (TH)
* Cost of production
ECX (PS, TH) $AN (TH) . .
CX(PS,TH) =E= (1/AP(PS,TH))* (beta (PS,TH) **sp (PS, TH) * (PU(PS, TH) ** (1-sp
(PS, TH) ) ) +gamma (PS, TH) **sp (PS, TH) * (PV(PS, TH) ** (1-sp (PS,TH))))**(1/ (1-sp (PS, T
H)))
* Balance
EBT (TH) SAN (TH) ..
BT (TH) =E= SUM(CC, SUM (PS,vt (PS,CC, TH) *CX(PS,TH)/(1-it (PS, TH)) *X (PS, TH)))
+SUM (CC, PIMP (CC, TH) *IMP (CC, TH) )
-SuUM ( (PS,CC),PC(CC,TH) *QX (CC,PS,TH) ) -SUM (CC, PC(CC, TH) * (HC (CC, TH) +
GC (CC, TH) +INVCCV (CC, TH) +SC(CC, TH) ))
-SUM(CC, PEXP (CC, TH) *EXP (CC, TH) )
Model RD1
/
EHC.HC
EGC.GC
EHY.HY
EGY.GY
EHS.HS
EGS.GS
ETSAV.TSAV
ETINV.TINV
EINVFE.INVF
EINVS.INVS
EINV.INV
ESC.SC
EX.X
EU.U
EV.V
EQX.QX
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EQD.QD
EEXP.EXP
EQC.QC
EIMP.IMP
EPIMP.PIMP
EPC.PC
EPX.PX
EPU.PU
EPV.PV
EPQ.PQ
EPQD.PQD
EPEXP.PEXP
EEXR.EXR
EW.W
ER.R
ERPS.RPS
EPINVPS.PINVPS
EKSO0.KS
EKS.KS
EINVPSV.INVPSV
EINVCCPSV.INVCCPSV
EINVCCV.INVCCV
ECX.CX
EBT.BT
/:
alphah (CC,TH) $ (ORD(TH) GE 2) = alphah(CC,"2010");
sh (TH) $ (ORD (TH) GE 2) = sh("2010");
alphag (CC,TH) $ (ORD(TH) GE 2) = alphag(CC,"2010");
sg (TH) $ (ORD (TH) GE 2) sg("2010"™) ;
u(TH) $ (ORD(TH) GE 2) = su("2010");
sp(PS,TH) $ (ORD(TH) GE 2) = sp(PS,"2010");
t (CC,TH)$ (ORD(TH) GE 2) = st (CC,"2010");
a(CC,TH) $(ORD(TH) GE 2) = sa(CC,"2010");
alphai (CC,TH) $ (ORD(TH) GE 2) = alphai(CC,"2010");
alphas (CC, TH) $ (ORD(TH) GE 2) = alphas(CC,"2010");
beta (PS,TH) $ (ORD(TH) GE 2) = beta(PS,"2010");
gamma (PS, TH) $ (ORD (TH) GE 2) = gamma (PS,"2010");
gammal (PS,TH) $ (ORD(TH) GE 2) = gammal (PS,"2010");
gammak (PS, TH) $ (ORD (TH) GE 2) = gammak (PS,"2010");
dep (PS, TH) $ (ORD (TH) GE 2) = dep(PS,"2010");
delta (CC,TH)$ (ORD(TH) GE 2) = delta(CC,"2010");
epsilon (CC,TH) $ (ORD(TH) GE 2) = epsilon(CC,"2010");
ut (CC, PS,TH) $ (ORD(TH) GE 2) ut (CC,PS,"2010") ;
vt (PS,CC,TH) $ (ORD(TH) GE 2) = vt (PS,CC,"2010");
SINVCCPSV1 (CC,PS,TH) $ (ORD(TH) GE 2) = SINVCCPSV1 (CC,PS,"2010"