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Appendix

Appendix CGE €5V

I CIEARINTEME L CGE EF A0 A H

B2, ML McDonald(2009) =2 S 7zu,

Export Block

PE. = PWE, * ER * (1 — TE,)

QXC, = at, = (1, = QEI™ + (1 — ) = QDI"y7hore
QE. [PE. (1-y)|@a=D

ep. IPD," "y,

PWE,\ €%
E. = econ *( E)
Q c c pwse,

QXC. = QD + QE,

PE_: Domestic price of exports by activity a

PD.: Consumer price for domestic supply of commodity
PWE,_: World price of exports in dollars

pwse,: Prices for substitutes on the world market

ER: Exchange rate

QE.: Domestic output exported by commodity ¢

QD,: Domestic demand for commodity c

QXC.: Domestic production by commodity c

TE,: Export taxes on exported commodity c

at,: Shift parameter for Armington CET function

.. Share parameter for Armington CET function

rhot, *
function
eta,: Elasticity of demand

econ,: Constant elasticity export demand functions

Import Block
PM, = PWM, * ER * (1 — TM,)

Q0. = ac, = (8, = QM™% + (1 — 8,) » QD" %yrhor:
QM, _[PD, h

5,
oo, ~ I, "1 —sa]
QQ. = QD + QM,

(1+rhoc;)

PM_: Domestic price of competitive imports of commodity ¢
PWM,: World price of imports in dollars

TM,: Tariff rates on imported commodity ¢

QQ.: Supply of composite commodity ¢

QM_: Imports of commodity c

rhoc,: Elasticity parameter for Armington CES function
ac,.: Shift parameter for Armington CES function

8.+ Share parameter for Armington CES function

Commodity Block
PQOD, = PQS, * (1 + TS, + TEX,)
PQS, = PD. * QD. + (PM. * QM)

QQ.
PD, * QD, + (PE,. * QE,) * ER
QXC,

PXC, =

Elasticity parameter for Output Armington CET
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PQD,.: Purchaser price of composite commodity ¢
PQS,: Supply price of composite commodity ¢

TS,: Sales tax rate

TEX,: Excise tax rate

PXC,: Producer price of composite domestic output

Numeraire Block
CPI = Z comtotsh, * PQD,

C

PPl = Z vddtotsh, * PD,

c

CPI: Consumer price index

PPI: Producer (domestic) price index

comtotsh,: Share of commodity ¢ in total commodity demand
vddtotsh.: Share of value of domestic output for the domestic

Production Block
PX, = Z iogxacqx, x PXC,

c

PX,*(1—-TX,) *QX, = (PVA, * QVA,) + (PINT, * QINT,)

PINT, = Z ioqtdqd, * PQD,
¢ 1
QXq = ADZ = (8% + QVA"% + (1 = 87) » QINT, %) hoct
1
QVA, PINT, [y ]
= *

QINT, PVA, (1-6%)
QINT, = ioqintqx, * QX,
QVA, = ioquagx, * QX,

(1+rhocy)

-1
QVA, = ADY® Z 874 % ADFD; o « FD; %"
f
WF; « WFDIST; o % (1 + TF; )
= PVA, * QVA, * AD¥®
-1

* Zd;g*ADFDf,a*FD]:’gga * 878
f

—_npba — 17(1_1
* ADFD; P s« 578 « FD{ P&~
QINTD, = Z ioqtdqd,, * QINT,

a

_1
XC px
QXC, = adxc, * [Z 8% % QXAC,E* }
a

PXAC,. = PXC, * QXC, *

> QXACJ,S?C] - 5%
a

* QXACSFE
QXAC, . = iogxacqxg, * QX,

-1)

PX,: Composite price of output by activity a



PINT,: Price of aggregate intermediate input

PVA,: Value added price for activity a

QINT,: Aggregate quantity of intermediates used by activity a
QINTD,.: Demand for intermediate inputs by commodity

QVA,: Quantity of aggregate value added for level 1 production
AD[: Shift parameter for CES production functions for QX

6% Share parameter for CES production functions for QX
rhock: Elasticity parameter for CES production function for
QX

8¢+ Share parameters for commodity output CES aggregation
iogintqx,: Agg intermed quantity per unit QX for Level 1
Leontief agg

ioquaqx,: Agg value added quant per unit QX for Level 1
Leontief agg

Factor Block

YF; = <Z WE;  WFDIST;,, + FDM> + (factwory * ER)
a

YFDISP; = (YF; * (1 — deprecy)) + (1 — TYF;)

YF;: Income to factor f

WF;: Price of factor f

WFDIST; ,* Sectorial proportion for factor prices

FDy o Demand for factor f by activity a

factwory: Factor payments from RoW (constant in foreign
currency)

YFDISP;: Factor income for distribution after depreciation
deprec;: depreciation rate by factor f

TYF;: Direct tax rate on factor income

Household Block

+ Z HOHO,,, | + HOENT,
hp
+ (hogovconst, x HGAD] = CPI)
+ (howor;, * ER)
HOHOy ,, = (hohoshypy * (YH, * (1 — TYH,,)) * (1 —SHH,)

YH, = Z hovashy, ; x YFDISP,
f

HEXP, = ((YHy, * (1 — TYH,)) * (1 — SHH,)) — Z HOHOy,
hp

QCD,
_ (Zh(PQDC * qcdeonst, p + Y beta, p * (HEXP,l - ZC(PQDC * chconstc}h))))

PQD,

YH,: Income to household h

HOHO}p,,,' Inter household transfer

HOENT;,: Household Income from enterprise e

HGADJ: Scaling factor for government transfers to households
TYH,: Direct tax rate on households

SHH,: Savings rates

HEXP,,: Household consumption expenditure

QCD,: Consumption by households

PQD,: Prices of composite commodities

hovashy, ;> Share of income from factor f to household h
hogovconst,: Transfers to hhold h from government (nominal
but scalable)

howory,: Transfers from the rest of the world

hohoshy, - Share of h'hold h after tax and saving income
transferred to hp

qcdconst, ,* Volume of subsistence consumption

beta,,: Marginal budget shares

Enterprise Block

YE, = Z entvash, f * YFDISP;
f
+ (entgovconst, * EGAD] = CPI)
+ (entwor, * ER)
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QED,, = qedconst., * QEDAD]

VED, = (Z QED,, * PQDC>

HOENT, , = hoentshy,,

| (YE, » (1 — TYE,)) » (1 — SEN,)

- > (eED,., + POD,)
c
GOVENT, = goventsh,

*| (YE, x (1 —TYE,)) * (1 — SEN,)

~ > (QED., « PQD.)

YE,: Enterprise incomes

QEDAD]: Volume adjuster

VED,: Level of expenditure

HOENT,,: Household Income from enterprise e

GOVENT,: Government income from enterprise e

entvash, * Share of income from factor f to enterprise e
entgovconst,: Government transfers to enterprise e

entwor,: Transfers to enterprise e from world (constant in
foreign currency

qedconst,,: Consumption of commodities by enterprises in
fixed volumes

hoentshy,: Share of enterprise income after tax save and
consumption to household

goventsh,: Share of enterprise income after tax save and
consumption to government

EGAD]: Transfers to enterprises by government Scaling Factor

Tax Rate Block

TM, = ((tmb, + dabtm.) » TMAD]) + (DTM * tm01,)

TE, = ((teb, + dabte,) » TEAD]) + (DTE * te01,)

TS, = ((tsh, + dabts,) * TSAD]) + (DTS  ts01,)

TEX, = ((texb, + dabtex,.) * TEXAD]) + (DTEX * tex01,)
TX, = ((txb, + dabtx,) » TXAD]) + (DTX * tx01,)

TFyo = ((tfbya + dabtf,,) « TFAD] ) + (DTF * tf01,,)
TYF; = ((tyfby + dabtyf;) « TMAD] ) + (DTYF x tyfo1;)
TYH, = ((tyhby, + dabtyhy) x TYHAD]) + (DTYH * tyh01,)
TYE, = ((tyeb, + dabtye,) » TMAD]) + (DTYE x tye01,)

TM,: Tariff rates on imported commodity ¢
TE,: Export taxes on exported commodity ¢
TS,: Sales tax rate

TEX.: Excise tax rate

TX,: Indirect tax rate

TYF;: Factor tax rates

TYH,: Household income tax rates

TYE,: Direct tax rate for enterprises

Government Tax Revenue Block
MTAX = Z(TMC * PWM, + ER * QM,)

C

ETAX = Z(TEC * PWE, * ER = QE,)
C

STAX = Z(TSC * PQS, * QQ,)
c

EXTAX = Z(TEXC * PQS, * QQ.)



ITAX = Z(TXa * PX, % QX,)

a

FTAX = Z(TFM * WF; « WFDIST;  * FD; )
f.a

FYTAX = Z (TYF; * (YFy + (1 - deprecy)) )

s
DTAX = Z(TYHh *YH,) + Z(TYEe *YE)
h e

MTAX: Tariff revenue

ETAX: Export tax revenue

STAX: Sales tax revenue

EXTAX: Excise tax revenue

ITAX: Indirect tax revenue

FTAX: Factor use taxes

FYTAX: Factor Income tax revenue
DTAX: Direct Income tax revenue

Government Block
YG = MTAX + ETAX + STAX + EXTAX + FTAX + ITAX + FYTAX

+ DTAX + Z(govvashf * YFDISP;)
f

+ GOVENT + (govwor * ER)
QGD, = qgdconst, * QGDAD]

VGD = Z QGD, + PQD,
[

EG = (Z QGD, * PQDC> + (Z hogovconst, * HGAD] * CPI)
c h

+ (Z entgovconst, x EGAD] CPI)
e

YG: Government income
QGD,: Government consumption demand by commodity ¢
QGDAD]J: Government consumption demand scaling factor

govvash,: Share of income from factor f to government
govwor: Transfers to government from world (constant in
foreign currency)

qgdconst.: Commodities by the government for consumption in
fixed proportions

VGD: Value of Government consumption expenditure

EG: Expenditure by government

Investment Block

SHH}, = ((shhby, + dabshhy,) x SHAD]  SAD])
+ (DSHH = DS * shh01,,)

SEN, = ((sen, + dabsen,) » SEAD] * SAD])
+ (DSEN = DS * sen01;,)

TOTSAV = Z ((YHy « (1 = TYH,)) « SHH, )
h
+ Z ((YE« (1 = TYE,))  SEN, )
e
+ Z(YFf * deprecy) + KAPGOV + (CAPWOR
f
* ER)
QINVD, = (IAD] * qinvdconst,)
INVEST = Z(PQDC + (QINVD, * dstocconst,))
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SHH,: Savings rates for households

SEN,: Savings rates for enterprises

TOTSAV: Total savings

QINVD,: Investment demand by commodity c

INVEST: Total investment expenditure

ginvdconst,: Volumes of commodities purchased for investment
in the base period

dstocconst,: Stock change demand volume

Foreign Institutions Block
YFWOR; = (worvash; x YFDISP;)

YFWOR;: Foreign factor income
worvash,: Share of income from factor f to RoW

Market Clearing Block
FS; = Z FD;,

a
QQ. = QINTD, + Z QCD.p, + Z QED., + QGD. + QINVD,
h e

+ dstocconst,
KAPGOV = YG — EG

YFWOR;
CAPWOR = prmc *QM, |+ ZT
c f
- <Z pwe, * QEC> - Zfactworf
c f
- <Z howorh> — entwor — govwor
h

VFDOMD = Z PQD,.
c

* <Z QCD.p, + Z QED.. + QGD. + QINVD,
h e

+ dstocconstc>

VENTDSH, = VENTD.
¢~ YFDOMD
VGDSH = Gb
~ VFDOMD
INVESTSH = INVEST
~ VFDOMD

TOTSAV = INVEST + WALRAS

FSg: Supply of factor f

FDy 4" Primary inputs demanded by each activity

VFDOMD: Value of final domestic demand

VENTDSH,: Value share of Enterprise consumption in total
final domestic demand

VENTDSH,: Value share of Enterprise consumption in total
final domestic demand

WALRAS: Slack variable for Walras's Law
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