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S [ ] [ ] [ ]
ocial Accounting Matrix
S :
|fland 0 0 0 of 120 136 0 of 0 0 0 0 0 0 0 0] of 0 0 0 0 0 of of of 256
|fUskil 0 0 0 of 207 48 3,331 6,432 0 0 0 0 0 0 0 0] of 0 0 0 0 0 of 0| of 10,018
| fskil 0 0 0 of 14 24 1,570 5,760| 0 0 0 0 0 0 0 0] of 0 0 0 0 0 of 0| of 7,368|
|fcap 0 0 0 0] 171 218 2,992 8,264 0 0 0 0 0 0 0 0 0] 0 0 0 0 0 of of of 11,645
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CES Functi
Theory and calibration
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o
x Two Argument CES
/<_>\ )(:05.[5"<lfp+(1—5)*K_p}_%7

L K
1

L | &5 PK|[W)
K |(1-6)PL

Is the 1%t Order condition enough?

Yes, given
1. Linear homogenous function — Euler
2. Chosen functional form
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o
Two Argument CES - Calibration

Calibrate the parameters using

1. base transactions data

2. factor quantity data

3. output quantities

4. exogenously defined elasticities

rho = (1/ELAST) - 1 ;

delta (PLO*LO** (rho+1))

/ (PLO*LO** (rho+1) + PKO*KO** (rho+1l)) ;

X0/ (delta*L0** (-rho)+ (1-delta) *KO** (-rho) )
** (-1/rho) ;

ac
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ANARRES t Production

Global CGE, 2025 © cgemod 7 -

Production — Value System

Assuming a 2-level VXC.
production system for l
ease of exposition

VX, === Gross output

VIX, —
Total intermediate mi)uts/<_>\ Total primary inputs
0 or o,

VINT,

,/}<\\~/\>\

vgintd.;, vqintde,,  vqintdes, vqintd.s,
Vlfvlab,a V%vlab,a Vlﬁap a V[f Ind,a

intermediate inputs v
VF. Dslab,u VF, Duslah,a VFD cap,a 7D nd,a

primary inputs
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Production - Values
Black — observed 983.7 Assuming a 2-level | " | ®
Blue — taxes l production system for [cug 02
Red - calculated ease of exposition  [enres 2
983.7 cmanu 222
cserv 163
0.7. a— fland 120
Y fUs kil 207
‘/®\ fs kil u
feap 171
488.8 495.5 tfland 27
0 /\(D\ tfUs kil 30
‘/§‘<‘\‘ / N\ tfs kil 2
1016 2.1 220 1631 i i i T etean 21
-— -— - -
26.7 l 29.7 l 1.9 l 215 i PRODTAX|
119.7 2071 14.0 1713 B2 o
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Production - Prices
Assuming a 2-level PXC=1 - N
: ine t .
production system for PpyIng the price
. normalisation setting
ease of exposition with basic prices
PX,=1
X, 4—
L ]
/@\
PINT, PVA,
/Q>\ o
ioqint,; , ioqint.; , *
*POD, *POD., ffl,cﬂ—l —> lfia
WFA,, WFA,
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& Production - Prices

O Known ‘prices’ <PXCC :>1 Assurryng a 2-level
production system for

ease of exposition
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Production - Prices

OECD ug
We do know _
PXCL - 1 cagr 102
— nre 2
PX, =1 coes
cmanu 222
— *
PQDC —PQSC (1+fSC) cserv 163
1 fland 120
=1+ tsc fUs kil 207
fs kil 14
f 171
We do NOT know WFA, ,,tx,, sz’a cap
tfland =27
tfUs kil 30
We can NEVER know PINT , PVA s kil 2
“ “ tfcap -21
PRODTAX -1
TOTAL 984
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Production - Prices

ASSUME  WFA, , =1 Vf,a

Then FD, ,=VFD,, Vf,a

These are the prices for the rows of the factor
accounts — although so far we have not
defined the behaviour that generates them.
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Top Level (Output) Nest
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& Top Level — Prices

PX,=1 .

OECD WE
txu cagr 102
L] cnres 2
/@D\ cmanu 222
P[NTa PVAa cserv 163
fland 120
fUs kil 207
All the components for aggregate value added . "
and aggregate intermediate inputs exist feap m
tfland =27
tfUs kil 30
BUT they must be consistent with s ki 2
Activity Prices and output taxes e 2
PRODTAX -1
TOTAL 984
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5 Top Level — CES Version

PVADEF (a, r) Srgn(r) ..
PX(a,r)*(1-TX(a,r)) *QX (a, r)
=E= (PVA(a,r)*QVA(a,r)) +
PINT (a,r) *QINT (a,r))

PINTDEF (a, r) Srgn(r) ..
PINT (a,r) =E= SUM(c,iogint(c,a,r) * PQD(c,r)) -
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5 Top Level — CES Version

ADXEQ (a, r) ..
ADX (a,r) =E= ((adxb(a,r) + dabadx(a,r)) *ADXADJ (r))
+ (DADX (r) * adx01l(a,rxr))

QXPRODFN (a, r)$(agx(a,r) AND rgn(r))..
QX (a,r) =E= ADX(a,r)
*(deltax(a,r)*QVA(a,r)** (-rhox(a,r))
+ (l-deltax(a,r))*QINT(a,r)** (-rhox(a,r)))
**(-1/rhox(a,r)) :

QXFOC (a,r)$(agx(a,r) AND rgn(r))..
QVA (a,r) =E= QINT (a,r)
*((PINT (a,r)/PVA(a,r))
*(deltax(a,r)/ (1l-deltax(a,r))))

**(1/(l+rhox(a,r))) ; o
Global CGE, 2025 © cgemod 17
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& Top Level — Calibration
rhox(a,r) = (1/mod elastx(a,r)) - 1 ;
deltax(a,r)$(QINTO (a,r))
= (PVAO(a,r)*QVAO (a,r)** (l+rhox(a,r)) )
/ (PVAO (a, r) *QVAO (a, r) ** (1+rhox (a, r))
+ PINTO (a,r)*QINTO (a,r)** (1l+rhox(a,xr))) ;
adx0 (a,r) Sdeltax(a, r)
= QX0(a,r)/ (deltax(a,r)*QVAOQ (a, r)
** (-rhox (a, r))
+(l-deltax(a,r)) *QINTO (a,r)** (rhox(a,r)))
** (-1/rhox(a,r)) ;
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< Top Level — Leontief Version

QINTDEF (a,r)$(agxn(a,r) AND rgn(r)) ..
QINT (a,r) =E= iogintgx(a,r) * QX(a,r) ;

QVADEF (a,r)$(agxn(a,r) AND rgn(r))..
QVA (a,r) =E= ioqgvagx(a,r) * QX(a,r) ;

iogintgx (a,r)$0X0(a,r) =
QINTO (a,r)/QX0(a,r) ;

iogvagx (a,r)S$QX0(a,r) =
QVAO (a,r) /QX0 (a,r) ;
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Intermediate Input Nest
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Intermediate Inputs — Prices

PINT, PINT is the unit price s

/<9>\ iogint,, the quantities of input per unit of QINT R
cagr 102
iogint,; 4 iogint,2, Omitting the region |, s 5
*POD. *POD: subscript for clarity  |cmanu -
cserv 163

SAM

Q]NTa = ZQ]NTDC L= Z—“’ fland 120
c | c PQD(‘ fUs kil 207
fs kil %3
o QINTD, feap 71
laqlm‘c’” = QINT’ tfland 27
¢ tfUs kil 30
SAM / tfs kil 2
) ) o POD tfcap 221
PINT, = iogint, ,* POD, = Q ﬁw * POD, rrobTAX| o
¢ ¢ ¢ TOTAL 984
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Intermediate Inputs — Calibration

QINTO (a,r) $SUM(c, SAMG (c,a, r))
= SUM(c,SAMG (c,a,r)/PQDO (c,xr)) ;

PINTO (a, r) $(QINTO (a, r))
= SUM(c, (SAMG (c,a, r)/PQDO (c, r)
/QINTO (a,r))* PQDO(c,r)) ;

iogint (c,a,r)$(QINTO (a,r) AND PQDO(c,r))
= SAMG(c,a,r)/PQDO(c,r) /QINTO (a,r) ;

Global CGE, 2025 © cgemod 2
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Intermediate Inputs — Prices Table
Transactions Prices Quantities
aagr anres  amanu__aserv__|aagr anres  amanu__aserv__|aagr anres  amanu__aserv
POD
cagr 101.6 0.2 598.2 824 1.012 1.012 1.012 1.012 100.4 0.2 591.0 81.4
cnres 2.1 265 11,2702 279 1.036 1.036 1.036 1.036 2.0 256 1,226.6 269
cmanu 222.0 1009 10,732.8 14,8353 1.080 1.080 1.080 1.080]  205.6 934 99382 44773
gom, | 4.380.4 14.934.6 63 46
QINT
466.7 2294 16411.8 15321.6
Derived transactions iogint
cagr 101.6 0.2 598.2 824 0.215 0.001 0.036 0.005
cnres 2.1 265 1270.2 27.9 0.004  0.111 0.075 0.002
cmanu 2220 100.9 10732.8 48353 0.441 0407  0.606 0.292
cserv 163.1 113.3 47854 11034.5 0340 0480  0.284 0.701
Derived PINT * QINT PINT
198.6 30.1  3,676.1 3,851.6 1.047 1.047 1.057 1.042
1x
prodtax -3.36 0.60 1.07 17041 -0.009 0.009  0.000  0.018
PX [0).¢
total 380.22 69.11 5375.10 9458.14 1.000 1.000 1.000 1.000] 380.22 69.11 5375.10 9458.14
Global CGE, 2025 © cgemod 23
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Value Added Nest
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)
g Value Added Nest
PVA,
/QQ\ Assume this is
/ PFD(f.q)
® [ ]
tfz,ﬂ—l lﬂ .
WFA,, WFAyq
BUT the prices/costs faced by activities
when choosing optimal input combinations
are inclusive of factor use taxes/subsidies
NOT WFA(f,a)

25

o
Value Added - Prices

COST, , = SAMG, , + SAMG,,

PFD, ,*FD, , = (WFAM *FD,, ) + (tf,.ﬂ *WFA, ,*FD,, )

adee

OECD

cagr 102
cnres 2

SA G’f/ ) :lsnearnu 222
PFD, ,*FD, , =(WFA, ,*FD, )+| ———L“*WFA, ,*FD, [
B El ) s SA

MGf fa 74 tana 20 )
a

fUs kil 207
PFD, , =(WFA, )+ (tf, ,*WFA, ,)=WFA, ,*(1+1f, ) |ssa .
fcap
tfland 27
COSTﬂa"d aagr SAMGﬂand Laagr +SAM Gt/land Laagr tfUs kil \30)
-26.7 tfs kil 2
PFD/lund aa; ;*11972(1*1197)4’(—*1*1197) tfcap 221
. o 119'7 PRODTAX -1

PFD, , =1%(1+(-0.2233891008)) = 0.7766108992 rrar | **
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Value Added - Prices

Let QVA0, =Y SAMG R
/ cagr 102
cnres 2
> SAMG, ,+ ) SAMG,, cmant 2
Y ’ 7 v cserv 163
PVAO“ - QVAOa fland 120
fUs kil 207
;PFD/,a*FD/]u Z(WFA/',u*FDf,a)J’_(lf‘/‘a*WFA_f',u*FD/‘a) fs kil 4
= fcap 171
QVAoa QVAO“ tfland =27
tfUs kil 30
Hence the prices and quantities for value added s kil 2
are consistent with the transactions values ”“'(:’ '21
PRODTAX -
AND PVA derives from the column accounting TOTAL oss
identity
Global CGE, 2025 © cgemod 27
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Value Added — Prices Table
Transactions Prices Quantities

aagr anres amanu aserv jaagr anres amanu aserv jaagr anrés amanu aserv

POD

cagr 1016 02 5982 824/ 1012 1012 1012 1012] 1004 02 5910 814
cnres 21 265 12702 279 1036 1036 1036 1.036| 20 256 12266 269
cmanu 220 1009 10,732.8 48353| 1.080 1080 1.080 1.080| 2056 934 99382 44773
cserv 163.1 1133 47854 11,034.5] 1.028 1.028 1028  1.028] 1587 1102 4,656.0 10,735.9
WFA
fland 1197 1362 00 00| 1000 1000 1000 1000[ 1197 1362 00 00
fUskil 207.1 478 33312 64319 1.000 1.000 1.000 1.000[ 2071 478 33312 64319
kil 140 237 15702 57598 1000 1000 1000 1.000| 140 237 15702 5759.8
feap 1713 2183 29917 82642| 1.000  1.000 1.000 1.000| 1713 2183 2.991.7 8264.2
7
tfland 267 4l 00 00| -0223 0030 0000 0.000
tfUskil 297 90 8115 13945 0144 0.189 0244 0217
tfokil 19 47 3744 12912| 0.38 0200 0238 0224
tfeap 215 65 784 241| 0126 0030 0026 0027
PFD
fland 0777 1030  1.000  1.000
fUskil 1144 1189 1244 1217
kil 1138 1200 1238 1224
feap 0874 1030 1.026  1.027 B

Global CGE, 2025 © cgemod 28
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Production Relationships
part 1

The End
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