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GAMS alsl L 8 LS (5) Ladlally amidts saeeYls hand) (afif Cus b giadl)

Glapad) dpalyll ulaall (DISPLAY e b)) :le Jaiiiy :clibydl dpllaa o
(GAMS i ¢ Ny dilaiall ilyleal)

e lealaiinl Koy GAMS i dalleddl cilpol aal (e olia)) dlee s i) o
A g paall dpalyll Gea)ll GAMS aniiiy Cus (clabaally cihriall ) ccile sanll
JEaS 5 (/ Aansill * apuall = plall o+ pandl Cilileal

130



SCALAR X [ 1.5 | ;
X=1.2;
X=(X+2) /] 3;

Cale (paca lysially ile senall ¢ Culdll ad (ayel aY) 138 aaiiny :DISPLAY jaY) e

rJ<all Al (Ist) gl
DISPLAY identifierl, identifier2,.. “text’, .. %;

text Wb . alaill o a1 (s (iS5 4nd ampe aladl GUSN aul 4 identifier ) cua

Deie QLS 1Y) Wl (") ol amy o cany Sl ojleda) by eaic ol sed
) 8 OlSU asly.m S LO CUP L all g 1sf sas) lad) Cand
24 LRIl Lea pdi ey tddasend) Audal ) uladl) @
il LY Gllell bin Koy desdlly Cpall bl eall Glleal dil) -
r i) 8 LS (*#) el
X =5+ 4 %3 ** 2 ;
i) Glleall sai gl Biy Aulual) Cilleall 3w 3 byl Cajell GAMS pinys
LoV alatinly il e Sayy opplalls pead) Cililee W candlly Gopall Sl
:&yauSuA
X = (5 + 4) *3 ** 2 ;
Nl geal) Llee 255 GAMS L 5,
Llell Ladl) sy copuall cpandl dujgiall Cllaal) (e 232 pladinl GAMS zgy -

gl Aglee b L LS o L oo ) e saaad) 5l e el (g5t o Ll

: Jiall 4aai 3y LS SUM ellaaall GAMS s jgial

PARAMETER TOTR (R) Total regional output;
TOTR (R) = SUM (S, Output (R, S)) ;

tooke g0 S adla t JBA)
Output = PROD (I, input (I)** share (I)) ;
A degana | Adlal) & JAadll cuai share 5 edlaadll input Eus
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iad Sh alalYs SMIN lhiad) aniiud e seaall (gsime o dad B8 oy Ll

:gJﬂ\d&A\géLSEHWAXIGEMAA\@ﬁLH
PARAMETER
Minout (R) minimum sectoral output
Maxout (R) maximum sectoral output;
Minout (R) = SMIN (S, output (R, S));
Maxout (R) = SMAX (S, output (R, S));

Saall cgiple ) 018 g el Apmlyl) Jhsall (10 degane e Liad GAMS (gginy -
bl ple ll Cluad Sad Ll e layes calell) cumg Bl s an il
:LOG pellaaall aaiiny
X (I) = LOG (Y(I)) ;
:COS mllaiad) axiivy alaill (s sl
X (I) = COS (Y(I)) ;
:GAMS A oLy Agdhiall cilbilaal) o
J8 LT :leaaly GAMS 4 e abeall dallead 4ty ddiay dlaial) cilallaad)) sadis -
GT «ssbn 5l e ST GE ¢(g5bn ¥ NE g5k EQ ¢l 5l 0o S8 LE ¢
. s OR ¥ NOT ((pe sl
il 4 € UG aadiud; GAMS 8 i) @l aal (§) J¥sall Adle imn -
e dallly oz 3pail allaal dbul) 3ac i) o L) Slialy dnygd b oSaill CGE )
s el 2a b 510y o2a 558

SCALAR X, Y;
X =1; Y = 2;

sl

=2 S8 (Y LT 1.5)
$ (Y LT 1.5) = 2
(

& ) dagmn ol V) ((SWsd)) kil aeill daim) b)) 4l e ae
) oY) g N X =1 sa B L) b Ly X =0 58 J3) sl
Al e syl )k

: VARIABLES &paial) —3-1-3

X
X

.
4
.
4

z3sail Ja 2y Y llal) 4ied dijea (KoY g2 OLSU GAMS il & juiall judy @
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leie Calidyy (¢ Dhe) AiSy Gy Cun e (GAMS b gAY CULSY yuiall ally o
Al aadl Aaglls Lall Al Lled) dall Alall dadll  a b o)) Al )
SVARIABLE mlhiadl aadiuly GAMS & uddl e (Dlel) &y o

canly e ge ST oo (Pley) S hiidl Caiasy mawys VARIABLES

:d&d\q;1A55¢;b§}acﬂa¢ad\gxuwb
VARIABLES
K (T) Capital stock
C (T) Consumption
I (T) Investment
Utility Utility measure;

VARIABLEPOSITIVE allad) aadiul caage 4l uid)l Dle) 8oy Laf o
.VARIABLE mllhiadl Jy
M 5 .UP ¢ .LO ¢ .L Galdl aladiuly Aedll g5 aaal o il o (el LI @
DISPLAY X.L;
PARAMETER aladinly culil juaiad) ded ol oSay JaS 5 40 Gl il
e ol L (Ist) mobiall Cile 8 Culill (me & e
PARAMETER ABSORB (T) Total Absorption;

ABSORB (T) = C.L (T) + I.L (T);
DISPLAY ABSORB;

:EQUATIONS «Nalall-4-1-3
EQUATIONS s EQUATION clhaad) dhaiuly GAMS i cabadl e (s -

:dﬁd\gébé
EQUATIONS

Cost Total cost equation
Q (T) Production function;

o LS oyl el agly Asledd) and bl (2) 3ol GAMS aadiiey daleall slisy
s JEA

Q (T) .. Output (T) = E = PROD (I, Input (I, T)** SHARE (I));
DLy 3 dihid) el Lkl LS aading Eia
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rdag zigalll o MeY-5-1-3
Y aleall Caypeil MODEL mllaiad) aading:Model Statement gigadll ciyps o
clhias e GAMS & zigall gyl dlaall (giaty gl (& 8 21
axiay ) [ pielal)l Gn Vbl slaud S5 4dagy z3sall 4l 4y MODEL
clhiadl Lapas g Al aValadl K Je zdsal) ¢lgial Als 8 ALL xlaiadl
tJEA) o LS EQUATIONS
MODEL TRANSPORT A transportation model / ALL [/ ;
PRERAY GABY) Glaay (e 2e e GAMS dika @sini :GAMS & ziladl) Ciyial @
iz dsail) Jad Lgalatind a)pall mayall £ 95 Cayparl (A0l Clallaiadll GAMS
LP abaill daayll
NLP ddadll je daaypl
MCP dlaliaal) 4Ll daa )
iz igadl Ja -2-3
clhadl &zl an) 4l (SOLVE mlhaadl aadiiy GAMS 4 zisall Jal -
aul & maximizing siminimizing 4Kl 4l zisill g5 & USING
relly e Jliay Aiadl Cangioall puaiall

SOLVE Transport USING LP maximizing obj;

Jie GAMS leagy Al @hlal)l e dae aladiul (Say zdsall Ja dglee 8 oSaall -

o) ol 3ty TTERLIM plhuad) Jlesioly oz dsadll Jal b€l aae aaas
\RESLIM plhuadl Jlexinly z3sall Jal

g cpsill gy Aalall zilally caladl G315l aseie o Whjed 28 0 Juadll 13 Hla

foeLaa¥) Tunlaall Aghas olis ¢ leall audll ) axy Jiid (GAMS 4all buws e

el alaill 2D Al sl g 3ses 6y ) ASLEYY 2009 aled il Cangd Al

REST
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EARTRY EARTRY &Il &)y P
S o @ e @ a g A i Abria Laall
A5 | A | M3Amdi | N2 4w P G e B j:::n al
2 2 2 1 Ak e

5 4 3 2 1
18.117 40.272 41.611 25.867 37.041 82.337 85.075 | 204.453 790.4 | 1998
16.373 43.008 40.619 26.473 35.502 93.259 88.078 | 216.839 819.1 | 1999
18.442 36.161 45.398 27.168 45.288 88.801 | 111.485 | 245.574 903.9 | 2000
11.950 30.155 57.894 31.344 36.483 92.06 | 176.743 | 305.286 974 | 2001

14.919 38.457 46.625 29.676 45.003 116.008 140.647 | 301.658 1016.5 2002

13.158 36.649 50.193 29.877 42.229 117.62 161.09 | 320.939 1074.2 2003

16.326 42.458 41.216 27.032 55.91 145.405 141.15 | 342.465 1266.9 2004

25.227 44.979 29.794 23.652 89.881 160.256 106.153 | 356.290 1506.4 2005

25.651 45.148 29.201 25.189 111.546 196.332 126.987 | 434.865 1726.4 2006

29.987 48.286 21.727 22.693 137.513 221.424 99.634 | 458.571 2020.8 2007

20.675 52.566 26.759 20.052 101.495 258.048 131.361 | 490.904 2448.1 2008

30.365 48.293 21.342 23.836 182.444 | 290.157 128.229 | 600.830 2520.7 2009

27.852 41.237 30.910 22.724 176.702 261.621 196.102 634.425 2791.8 2010

Rald) 032 (e ) «(g5Spal) Ay g ipean (6 Bpalial) Ayl ) : jraal)

(0oed bl A1) (2010-1998) 55l JNA Aghaiil) y& Ly puial) Claly) agiy b 1(2) aly Jgandl

el a)lalll psy oo e
) Lyl il

A Laulad) Jaal)

5 s | 8 T | 3 T | 92 Ao Ais 2
@i ol
1 1 1 1
1

5 4 3 2
22.226 21.854 15.294 40.626 18.300 17.994 12.593 33.450 82.337 1998
22.948 18.584 15.141 43.328 21.401 17.331 14.120 40.407 93.259 1999
19.847 16.563 14.141 49.450 17.624 14.708 12.557 43.912 88.801 2000
24.806 22.207 15.690 37.297 22.836 20.444 14.444 34.336 92.060 2001
36.802 21.819 5.047 36.332 42.693 25.312 5.855 42.148 116.008 2002
39.352 24.475 3.249 32.925 46.286 28.787 3.821 38.726 117.620 2003
35.505 21.545 2.324 40.627 51.626 31.327 3.379 59.073 145.405 2004
41.064 19.134 2.804 36.997 65.808 30.664 4.494 59.290 160.256 2005
46.792 16.746 3.344 33.118 91.867 32.877 6.566 65.022 196.332 2006
47.268 15.086 4.130 33.516 104.662 33.405 9.145 74.212 221.424 2007
46.382 12.832 6.437 34.350 119.687 33.112 16.610 88.639 258.048 2008
40.775 12.792 2.978 43.455 118.312 37.118 8.640 126.087 290.157 2009
49.387 15.634 3.871 31.105 129.209 40.904 10.129 81.379 261.621 2010
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Al 8 38 J 81 il (389 suatly bl 15l sk o £(3) ) saal
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e ) sl | (2) Aud | sall) Jama | i sl | (1) Ad | Jara il plad)
taall bl |l | (3) () > el | (3) G| (1) sall | (1) Bl
laay) pslly % (2) adilsa | (1) Silsad
Slaadil (3) (2) Akl
HIP
268.328 | 22.123 2.122 | 25.738 - 5.694 6.123 | 74.262 - 16.429 | 1990
311.564 | 27.720 | 2.209 | 24.830 | 20.882 | 6.883 6.688 | 75.170 | 26.831 | 20.837 | 1991
371.63 |29.4082 | 2.028 | 25.623 | 9.476 7.535 5.886 | 74.377 | 4.972 | 21.873 | 1992
413.755 | 29.4886 | 2.235 | 31.353 | 22.699 | 9.246 4.893 | 68.647 | -7.452 | 20.243 | 1993
506.101 | 40.456 | 2.464 | 30.821 | 34.864 | 12.469 | 5.530 |69.179 | 38.255 | 27.987 | 1994
570.975 | 48.903 | 3.029 | 35.360 | 38.680 | 17.292 | 5.536 | 64.640 | 12.949 | 31.611 | 1995
690.857 | 57.371 3.077 | 37.059 | 22.953 | 21.261 | 5.227 | 62.941 | 14.232 | 36.11 | 1996
745,569 | 69.296 | 2.837 | 30.526 | -0.508 | 21.153 | 6.457 | 69.474 | 33.323 | 48.143 | 1997
790.444 | 75.516 | 2.893 | 30.285 | 8.117 22.87 6.660 | 69.715 | 9.353 | 52.646 | 1998
819.092 | 83.541 2.962 | 29.038 | 6.073 | 24.259 | 7.238 | 70.962 | 12.605 | 59.282 | 1999
904.622 | 85.913 2.321 | 24.442 | -13.438 | 20.999 | 7.176 | 75.558 | 9.500 | 64.914 | 2000
974.008 | 116.932 | 2.625 | 21.867 | 21.768 | 25.57 9.380 | 78.133 | 40.743 | 91.362 | 2001
1022.303 | 136.609 | 2.338 | 17.497 | -6.523 | 23.902 | 11.025 | 82.503 | 23.363 | 112.707 | 2002
1074.163 | 151.558 | 2.631 | 18.644 | 18.220 | 28.257 | 11.479 | 81.356 | 9.400 | 123.301 | 2003
1266.891 | 160.79 2.685 | 21.157 | 20.388 | 34.018 | 10.007 | 78.843 | 2.815 | 126.772 | 2004
1506.44 | 179.63 2.611 | 21.901 | 15.645 | 39.34 9.313 | 78.099 | 10.663 | 140.29 | 2005
1704.974 | 194.017 | 2.026 | 17.806 | -12.184 | 34.547 | 9.353 | 82.194 | 13.672 | 159.47 | 2006
2017.825 | 204.427 | 1.792 | 17.687 | 4.660 | 36.157 | 8.339 | 82.313 | 5.518 | 168.27 | 2007
2445.06 |219.268 | 1.750 | 19.518 | 18.364 | 42.797 | 7.217 | 80.482 | 4.874 | 176.471 | 2008
2519.151 | 240.64 1.774 | 18575 | 4.444 | 44.699 | 7.778 | 81.425 | 11.033 | 195.941 | 2009
2791.775 | 278.428 | 1.963 | 19.684 | 22.613 | 54.807 8 80.316 | 14.127 | 223.621 | 2010
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Lald) dae) (e quuadll+5) 583l alge S Algall Lalad) A55)0all (1a ald)l 2 jueaall




(0nd chbiley) ALl 855 JNA JAA o Liag iall quifpal) skt 2 :(4) ad) Jsaal

-

-

Jwa | muwsa | Jme | Jedaydya | Jme | Ay Jue | Jaalypd | (Dhwd | sl | saidea | o qubal | pld)
(6)sal | (6)Mad) | (5)sai | (5) Agluiall | (4)sad | ()tled | (sl | B)owd | (2) N | (2) @b | (D) (1) g3
- 0.65 - 0.12 - 1.848 - 119 | 65.624 | 22.123 - 14518 | 1990
17.692 | 0.765 | -16.667 0.1 3950 | 1775 | 35714 | 1615 | 67.785 | 27.720 | 29.426 1879 | 1991
4.575 0.8 5 0.105 33.803 | 2.375 1.548 164 | 66.920 | 29.4082 | 4.737 19.68 | 1992
3125 | 0825 | 9.524 0.115 5.263 2.5 12195 | 144 | 60498 | 29.4886 | -9.350 17.84 | 1993
3030 | 08 0 0.115 47.2 368 | 41319 | 2035 | 61.660 | 40456 | 39.826 | 24.945 | 1994
12.5 0.9 0 0.115 4620 | 385 10.565 225 | 55958 | 48903 | 9.701 | 27.365 | 1995
11.111 1 0 0.115 11.688 | 4.3 15.111 25.9 | 5458 | 57371 | 14434 | 31315 | 1996
10 11 | 52173 0.175 4.651 4.5 43436 | 37.15 | 61944 | 69.296 | 37.075 | 42.925 | 1997
4545 | 115 | 14.286 0.2 13333 | 5.1 8.075 4015 | 61709 | 75516 | 8561 46.6 1998
13.043 | 13 12.5 0.225 1.961 5.2 17435 | 4715 | 64489 | 83541 | 15612 | 53.875 | 1999
-15385 | 11 | 11111 0.25 5.769 5.5 11241 | 5245 | 69.023 | 85913 | 10.070 59.3 2000
4545 | 115 0 0.25 16.364 | 6.4 45758 | 7645 | 72050 | 116.932 | 42.074 | 8425 | 2001
16522 | 1.34 4 0.26 13.281 | 7.25 24.003 948 | 75873 | 136.609 | 23.027 | 103.65 | 2002
4.478 14 | 15.385 0.3 10.345 8 10.759 105 75.681 | 151.558 | 10.661 1147 | 2003
4643 | 1465 | -16.667 0.25 62.5 3 6.952 1123 | 72775 | 16079 | 2.018 | 117.015 | 2004
45393 | 0.8 20 0.3 100 6 1514 114 | 67.416 | 179.63 | 3.491 1211 | 2005
87.5 15 100 0.6 0 6 10.526 126 69.118 | 194.017 | 10.735 1341 | 2006
0 15 | -16.667 0.5 5 6.3 -0.794 125 65.207 | 204.427 | -0.597 1333 | 2007
10 1.65 70 0.85 11.11 7 4.4 1195 | 58.832 | 219.268 | -3.226 129 2008
0 1.65 0 0.85 14.286 8 11.824 | 13363 | 59.894 | 240.64 | 11.729 | 14413 | 2009
21.212 2 76.471 15 12.500 9 8.284 | 144700 | 56.460 | 278.428 | 9.068 157.2 | 2010
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Lald) o) o ) +5) 830 algedU Lilaal) Ao ganal 1 jaaal)




(0 Sbles) bl 558 B (33) JLal oy e iyl skt g Ay 1(5) o s

Jiza oty Jira oty Jaza Ay dia | chbd) agumy [ Jira dypa (1) A ) saidaa | e il alad)
7)ssi) | (D) | (§)sa | (B)ISAN | (S)oud) | Blortlod) | @5 | (@) | @osd | (poiant | @) | @b | @) | (1) 0 b

- 0.275 - 0.15 - 0.025 - 0.55 - 0.05 4.746 22.123 1.05 1990
0 0.275 13.333 0.17 0 0.025 0 0.55 -30 0.035 3.806 27.720 0.476 1.055 1991
9.091 0.3 0 0.17 0 0.025 9.091 0.6 14.286 0.04 3.859 29.408 7.583 1.135 1992
0 0.3 0 0.17 0 0.025 8.333 0.65 0 0.04 4.019 29.489 4.405 1.185 1993
16.667 0.35 5.882 0.18 0 0.025 15.385 0.75 0 0.04 3.325 40.456 13.502 1.345 1994
28.571 0.45 38.889 0.25 -40 0.015 60 1.2 12.5 0.045 4.008 48.903 45.725 1.96 1995
11.111 0.5 60 0.4 0 0.015 25 1.5 0 0.045 4.288 57.371 25.510 2.46 1996
0 0.5 14.75 0.459 0 0.015 0 1.5 0 0.045 3.635 69.296 2.398 2.519 1997
10 0.55 4.575 0.48 33.333 0.02 10 1.65 -22.222 0.035 3.622 75.516 8.575 2.735 1998
-9.091 0.5 -42.708 0.275 0 0.02 9.091 1.8 0 0.035 3.148 83.541 -3.839 2.63 1999
0 0.5 -9.091 0.25 0 0.02 5.556 1.9 0 0.035 3.149 85.913 2.852 2.705 2000
7 0.535 60 0.4 0 0.02 30.263 2.475 0 0.035 2.963 116.932 28.096 3.465 2001
19.626 0.64 50 0.6 -30 0.014 1.010 2.5 -14.286 0.03 2.770 136.609 9.206 3.784 2002
3.906 0.665 -16.667 0.5 -28.571 0.01 20 3 0 0.03 2.775 151.558 11.126 4.205 2003
0 0.665 0 0.5 0 0.01 0 3 0 0.03 2.615 160.79 0 4.205 2004
35.338 0.9 -100 0 900 0.1 50 4.5 -100 0 3.062 179.63 30.797 5.5 2005
66.667 1.5 #DIV/0! 0.2 100 0.2 33.333 #DIV/0! 0 4.072 194.017 43.636 7.9 2006
0 1.5 0 0.2 0 0.2 0 #DIV/0! 0.04 3.884 204.427 0.506 7.94 2007
20 1.8 -50 0.1 -25 0.15 8.333 6.5 25 0.05 3.922 219.268 8.312 8.6 2008
27.778 2.3 0 0.1 -80 0.03 23.077 8 0.05 4.355 240.64 21.860 10.48 2009
30.435 3 0 0.1 0 0.03 62.500 13 0.05 5.811 278.428 54.389 16.18 2010
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Lald) dae) e quuailh 3,583 algedU Lilaay) 4o panal) @ jsaal)




(0aeJ ihlilay) Ll 558 JA (YY) GUIY) o Auagiall quilpal) aaf ghi 4t 2(6) aby Jgaal)

dma | G e | dme [ psed | (1) R | b e | saigma | ol bl | b
(B)sad) | @S| @)sd) | @sad | () @psts | () | (g

- 0.375 - 2 29.629 22.123 6.555 1990
20 0.45 22 2.440 28.409 27.720 20.137 7.875 1991
5.556 0.475 2.459 2.5 29.220 29.4082 9.117 8.5932 1992
15.789 0.55 394 3.485 35.484 29.4886 21.774 10.464 1993
32.364 0.728 48.924 5.19 35.016 40.456 35.378 14.166 1994
33.929 0.975 29.538 6.723 40.034 48.903 38.204 19.578 1995
2.564 1 48.743 10 41.129 57.371 20.523 23.596 1996
20.000 1.2 1 10.1 34.420 69.296 1.085 23.852 1997
-16.667 1 13.861 11.5 34.669 75.516 9.764 26.181 1998
15.000 1.15 -3.478 11.1 32.363 83.541 3.266 27.036 1999
2.783 1.182 -8.378 10.17 27.828 85.913 -11.570 23.908 2000
26.904 1.5 22.911 12.5 24.986 116.932 22.206 29.217 2001
93.333 2.9 -13.600 10.8 21.357 136.609 -0.144 29.175 2002
-31.034 2 42.361 15.375 21.545 151.558 11.921 32.653 2003
50.000 3 22.380 18.816 24.610 160.79 21.183 39.57 2004
333.333 13 9.497 20.603 29.522 179.63 34.016 53.03 2005
15.385 15 -27.195 15 26.811 194.017 -1.910 52.017 2006
55.133 23.27 6.667 16 30.909 204.427 21.474 63.187 2007
41.813 33 43.750 23 37.246 219.268 29.248 81.668 2008
-3.030 32 8.696 25 35.750 240.64 5.341 86.03 2009
25 40 12 28 37.729 278.428 22.106 105.048 2010

Lald) dae) (e quuailh 3,583 algedU Ailaay) 4o panall @ juaal)

186



(2010-1990) 55l) JNA (g aLaBy) galll :(7) by Jgaall

GhaBY) galll Jara | ARG laull el Aaal) gl plad)
- 389.469 1990
7.901 420.242 1991
13.470 476.85 1992
5.179 501.546 1993
7.653 539.929 1994
5.750 570.975 1995
7.342 612.896 1996
2.489 628.148 1997
7.600 675.888 1998
-1.996 662.396 1999
36.466 903.944 2000
3.370 934.409 2001
7.708 1006.431 2002
1.220 1018.708 2003
6.903 1089.027 2004
6.215 1156.714 2005
5.046 1215.082 2006
5.675 1284.035 2007
4.477 1341.516 2008
5.912 1420.833 2009
3.440 1469.703 2010

8)553al) alseS Ailaay) de garall : jaaall
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cle Ul cuay A5l 2000 ale el Aleay) Aaal) mulill ASgl) cusl) :(8) Ay Jgaadl

agla cladd [ adinal) ciledd | cualil) g Jlal) | cOlial gall g J&I | (3 8all g Adaad) 3 jlas | amdiig el | (paaigdelia ds) 3 Ay Asal) gl alat)

55.112 9.168 17.123 51.379 100.781 16.478 132.707 127.635 389.469 1990
53.499 9.491 17.369 41.113 104.115 17.299 53.392 123.819 420.242 1991
51.857 10.251 21.369 42.408 127.065 17.787 59.952 146.003 476.85 1992
63.501 12.118 26.097 61.281 137.913 20928 176.706 160.438 659.197 1993

60.9 12.891 27.511 75.193 153.391 22.176 184.215 170.243 706.745 1994
62.225 12.076 28.387 84.212 157.149 25.724 209.17 177.215 756.404 1995
64.184 12.071 26.938 90.295 150.299 28.244 255.333 203.09 830.726 1996
63.804 14.383 28.972 99.902 142.59 29.701 295.593 197.218 872.461 1997
64.706 15.562 29.561 99.398 143.921 29.861 307.138 241.172 631.66 1998
62.681 16.872 35.037 107.994 145.962 28.348 296.658 204.771 898.552 1999
76.392 21.195 33.126 113.851 134.453 28.898 272.514 223.749 904.622 2000
78.867 22.725 31.78 121.516 149.005 28.789 275.152 241.896 950.245 2001
89.225 27.235 33.473 132.53 168.492 28.919 264.984 261.008 1006.431 2002
98.387 27.53 38.913 147.419 163.857 39.048 248.905 254.078 1018.708 2003
117.658 27.562 41.965 114.484 194.632 40.476 295.369 246.27 1089.027 2004
120.803 31.259 50.722 125.464 233.945 47.55 286.529 265.504 1156.714 2005
128.699 35.635 57.551 136.902 222.23 52.726 288.14 292.457 1215.082 2006
165.836 39.647 69.909 152.564 249.817 53.096 299.061 252.856 1284.035 2007
167.391 49.474 72.798 167.247 289.807 48.797 310.654 234.872 1341.516 2008
187.676 53.927 75.364 174.988 294.887 51.399 321.505 265.048 1420.833 2009
206.887 58.78 79.672 190.829 295.061 53.443 348.729 239.527 1469.703 2010
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8983l alse S Ailany) s garall : jaaall




(0 Slelas) Galdlly plal g Uil o g (8 i) JLal oy g5 aa 2(9) oy Jaad

i) Al plad) JLafia) dpd Alaay) Aaal) gilil)

U e galdl) | paldd) L) L alad) Lafian) 2000 ale jlauly alal)
6.271 24.423 5.128 19.972 389.469 1990
7.553 31.739 5.771 24.253 420.242 1991
12.205 58.199 5.855 27.921 476.85 1992
10.122 66.722 6.181 40.744 659.197 1993
12.438 87.902 9.016 63.72 706.745 1994
11.557 87.42 9.001 68.084 756.404 1995
10.309 85.639 9.322 77.437 830.726 1996
7.491 65.356 10.328 90.108 872.461 1997
10.672 67.412 15.045 95.034 631.66 1998
6.925 62.222 10.181 91.484 898.552 1999
6.275 56.761 10.980 99.331 904.622 2000
8.527 81.023 12.327 117.137 950.245 2001
8.071 81.225 12.439 125.192 1006.431 2002
8.791 89.551 15.719 160.13 1018.708 2003
12.228 133.17 12.978 141.33 1089.027 2004
15.525 179.582 14.365 166.162 1156.714 2005
16.403 199.307 15.509 188.448 1215.082 2006
18.210 233.819 13.887 178.317 1284.035 2007
18.660 250.326 8.404 112.739 1341.516 2008
18.041 256.33 10.122 143.82 1420.833 2009
13.150 193.268 9.808 144.154 1469.703 2010
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(0nd Csdha) Aualsal) 558 JA alally alal) lgind) :(10) o) Jgaad)

A 2 o T VN i)

Lalall dbginy) | alal
Ayl Ayl AN giuy) 2l
82.727 17.273 22.289 18.439 3.850 1990
82.974 17.026 27.946 23.188 4.758 1991
83.651 16.349 32.779 27.420 5.359 1992
85.096 14.904 60.903 51.826 9.077 1993
84.896 15.104 59.321 50.361 8.960 1994
83.137 16.863 45.484 37.814 7.670 1995
86.158 13.842 67.014 57.738 9.276 1996
85.844 14.156 60.040 51.541 8.499 1997
85.969 14.031 63.089 54.237 8.852 1998
86.894 13.106 66.273 57.587 8.686 1999
83.631 16.369 68.568 57.344 11.224 2000
82.304 17.696 71.897 59.174 12.723 2001
82.906 17.094 73.003 60.524 12.479 2002
81.710 18.290 78.768 64.361 14.407 2003
80.366 19.634 100.794 81.004 19.790 2004
82.777 17.223 119.975 99.312 20.663 2005
85.205 14.795 131.761 112.267 19.494 2006
82.763 17.237 144.053 119.223 24.830 2007
83.499 16.501 166.581 139.093 27.488 2008
83.329 16.671 181.040 150.858 30.182 2009
83.016 16.984 203.754 169.148 34.606 2010

Lald) dae) Ga quuill 5y g83al) algedd Aulany) ds ganall @ juuaal)
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(a0 e Lo guad) Aaledd) iy ghuaally clpabiall 1(11) a8 Jgand)

Shginacd fpud | ] Slplal s ol gal Jina e s | | sl
=W A =u Ay & paball
6.916 12.140 - 389.469 26.936 - 47.282 1990
7.392 9.162 16.113 420.242 31.066 -18.565 38.504 1991
8.216 7.281 19.279 476.850 39.178 -9.828 34.72 1992
7.049 5.358 11.335 659.197 46.469 1.722 35.318 1993
8.684 5.634 22.319 706.745 61.374 12.741 39.818 1994
6.988 5.891 12.818 756.404 52.856 11.914 44.562 1995
7.269 5.403 20.996 830.726 60.385 0.729 44.887 1996
5.182 5.038 7.919 872.461 45.211 -2.081 43.953 1997
6.922 5.136 6.019 631.660 43.724 -26.187 32.443 1998
4.787 4.327 3.624 898.552 43.01 19.841 38.88 1999
20.731 23.898 10.442 904.622 187.535 456.044 216.19 2000
23.230 25.591 5.043 950.245 220.744 12.484 243.179 2001
23.425 29.963 5.913 1006.431 235.754 24.005 301.553 2002
23.242 26.017 6.730 1018.708 236.768 -12.109 265.039 2003
35.721 31.787 17.942 1089.027 389.006 30.609 346.166 2004
43.431 36.681 18.908 1156.714 502.369 22.571 424.3 2005
43.727 41.562 13.179 1215.082 531.324 19.022 505.012 2006
53.313 45.095 18.349 1284.035 684.557 14.657 579.034 2007
62.572 52.761 21.173 1341.516 839.419 22.238 707.798 2008
50.267 34.369 3.030 1420.833 714.216 -31.007 488.33 2009
55.263 38.720 10.822 1469.703 812.209 16.533 569.064 2010
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(0n0 @hbilay) Galdlly alall Ce Uil Gun Ay gaad) Lalead) il gianally cipiuallz(12) ady J gaal

oald gl il ) gla gald plld ¢ jala ple plad iy jgiva | ale plhad &) ol plad)

37.031 10.17 23.354 34.717 1996

31.37 9.207 13.841 34.746 1997
32.684 9.115 11.041 23.328 1998
32.6837 9.1148 11.0412 23.3277 1999
141.881 37.215 45.654 178.975 2000
172.515 41.139 47.433 202.01 2001
168.6613 71.1484 67.093 244771 2002
181.3145 55.0044 55.4538 210.0345 2003
249.9837 64.9783 77.035 184.0359 2004
333.104 211.37 169.265 212.93 2005
323.805 278918 207.519 226.093 2006
398.347 333.476 286.2094 245.567 2007
547.947 424.357 291.472 283.441 2008
607.5974 307.9421 106.6182 180.3881 2009

606.47 280.4527 205.7387 288.6108 2010
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(0n0 @biler) adead) alaiied) £y g Uil Ganny Ay gead) Agalead) cpabual) £(13) dy Jganll

pala plld pala plld ple pld ale pUsd eyl A o) ) pll) &l jllay ala33) £ g ca &bl
El3hea | g% | 1A | Adled, Aguy | Aogna | g3t | pafs | grafeus | Qe o | LSgtad | 3duad | 2hwd | 1A | clpbial) Maaf | Dlbandy | Dnig | ASSgiad [ alall
0.573 | 8.059 | 25.727 | 0.228 | 3.209 10.244 | 0.033 | 64.413 | 1.195 | 0.013 | 25.648 | 0.476 | 0.605 | 72.472 | 26.922 39.818 0.241 | 28.857 | 1072 | 1994
0.785 | 6.775 | 20.910 | 0.35 3.019 9.318 0.007 | 71.197 | 0.325 | 0.003 | 31.727 | 0.145 | 0.792 | 77.972 | 21.236 44.562 0.353 | 34.746 | 9.463 | 1995
0.183 | 6.135 | 16.339 | 0.082 | 2.754 7.334 0.000 | 77.065 | 0.278 0 34.592 | 0.125 | 0.183 | 83.200 | 16.617 44.887 0.082 | 37.346 | 7.459 | 1996
0.182 | 4.964 | 15.801 | 0.08 2.182 6.945 0.002 | 77.917 | 1.133 | 0.001 | 34.247 | 0.498 | 0.184 | 82.882 | 16.934 43.953 0.081 | 36.429 | 7.443 | 1997
0.259 | 6.673 | 21.163 | 0.084 | 2.165 6.866 0.006 | 71.606 | 0.293 | 0.002 | 23.231 | 0.095 | 0.265 | 78.279 | 21.456 32.443 0.086 | 25.396 | 6.961 | 1998
0.226 | 6.533 | 19.488 | 0.088 2.54 7.577 0.005 | 73.645 | 0.103 | 0.002 | 28.633 | 0.04 | 0.231 | 80.177 | 19.591 38.88 0.09 | 31173 [ 7.617 | 1999
0.225 | 5.433 | 11556 | 0.487 | 11.745 | 24.982 | 0.009 | 82.720 | 0.057 | 0.02 | 178.832 | 0.124 | 0.235 | 88.153 | 11.613 216.19 0.507 | 190.58 | 25.106 | 2000
0.357 | 4.458 | 12.102 | 0.869 | 10.841 | 29.429 | 0.041 | 82.906 | 0.123 0.1 | 201.611 | 0.299 | 0.398 | 87.364 | 12.225 243.179 0.969 | 212.45 | 29.728 | 2001
0.611 | 10.043 | 12.940 | 1.842 | 30.285 | 39.021 | 0.027 | 76.255 | 0.124 | 0.081 | 229.95 | 0.374 | 0.638 | 86.298 | 13.064 301.553 1.923 | 260.24 | 39.395 | 2002
0.463 | 9.216 | 11.074 | 1.226 | 24.427 | 29.351 | 0.012 | 78.964 | 0.271 | 0.032 | 209.285 | 0.718 | 0.475 | 88.180 | 11.345 265.039 1.258 | 233.71 | 30.069 | 2003
0.426 | 19.488 | 26.922 | 1.475 | 67.46 | 93.195 | 0.011 | 52.965 | 0.189 | 0.037 | 183.346 | 0.653 | 0.437 | 72.453 | 27.111 346.166 1.512 | 250.81 | 93.848 | 2004
0.373 | 21.555 | 27.889 | 1.581 | 91.456 | 118.334 | 0.042 | 50.071 | 0.071 | 0.177 | 212.451 | 0.301 | 0.414 | 71.626 | 27.960 4243 1.758 | 303.91 | 118.64 | 2005
0.538 | 17.110 | 37.582 | 2.716 | 86.409 | 189.793 | 0.008 | 44.653 | 0.109 | 0.041 | 225.502 | 0.551 | 0.546 | 61.763 | 37.691 505.012 2.757 | 311.91 | 190.34 | 2006
0.890 | 16.671 | 40.029 | 5.156 | 96.529 | 231.782 | 0.005 | 41.755 | 0.650 | 0.028 | 241.773 | 3.766 | 0.895 | 58.425 | 40.679 579.034 5.184 | 338.3 | 235.55 | 2007
0.893 | 22.527 | 36.534 | 6.321 | 159.446 | 258.59 | 0.006 | 39.967 | 0.073 | 0.04 | 282.883 | 0.518 | 0.899 | 62.494 | 36.608 707.798 6.361 | 442.33 | 259.11 | 2008
1.234 | 18.897 | 42.930 | 6.025 | 92.278 | 209.639 | 0.002 | 36.852 | 0.086 | 0.009 | 179.958 [ 0.421 | 1.236 | 55.748 | 43.016 488.33 6.034 | 272.24 | 210.06 | 2009
1.253 | 13.076 | 34.954 7.128 | 74.413 | 198.912 | 0.134 | 50.542 | 0.041 | 0.761 | 287.618 | 0.232 | 1.386 | 63.619 | 34.995 569.064 7.889 | 362.03 | 199.14 | 2010
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ald pUad ale pld ey A gl i pll) & bley aNAAIAY) B 58 s 3 ) gl

G35 | 2% | ENAed | Adleddy Uy | Lt | gf3%ed | p/2%aed | gl1dnd [ ddlendy Ay | LSdgtul 3 24 1 deud @l gicnal) Aan) | Abaud,y | Dasag [ Lsdlgial [ alay
19.790 30.723 11.891 12.146 18.856 7.298 18.961 15.886 2.749 11.637 9.75 1.687 38.751 46.609 14.596 61.374 23.783 28.606 8.958 1994
18.897 34.696 11.764 9.988 18.339 6.218 14.362 17.200 3.082 7.591 9.091 1.629 33.258 51.896 14.846 52.856 17.579 27.43 7.847 1995
15.951 34.807 10.567 9.632 21.018 6.381 15.928 20.156 2.592 9.618 12.171 1.565 31.879 54.962 13.159 60.385 19.25 33.189 7.946 1996
14.868 41.669 12.849 6.722 18.839 5.809 10.599 18.228 1.787 4.792 8.241 0.808 25.467 59.897 14.636 45211 11.514 27.08 6.617 1997
16.705 44,982 13.064 7.304 19.668 5.712 8.817 13.825 2.610 3.855 6.045 1.141 25.521 58.808 15.673 43.724 11.159 | 25.713 6.853 1998
16.733 49.179 14.720 7.197 21.152 6.331 7.442 9.960 1.965 3.201 4.284 0.845 24.176 59.140 16.684 43.01 10.398 | 25.436 7.176 1999
14.264 50.019 11.373 26.75 93.803 21.328 8.402 14.425 1.517 15.757 27.052 2.845 22.666 64.444 12.890 187.54 42.507 120.86 24.173 2000
19.462 49.097 9.953 42,962 108.38 21.971 7.837 12.283 1.369 17.299 27.113 3.021 27.299 61.379 11.322 220.74 60.261 135.49 24.992 2001
17.599 42.837 11.105 41.49 100.99 26.18 10.630 14.861 2.968 25.061 35.035 6.997 28.229 57.698 14.073 235.75 66.551 136.03 33.177 2002
17.789 47.918 10.872 42,119 113.45 25.741 8.986 12.601 1.835 21.275 29.834 4.345 26.775 60.518 12.707 236.77 63.394 143.29 30.086 2003
39.848 18.289 13.836 155.01 71.147 53.824 11.866 6.520 1.417 46.16 25.363 5.512 51.715 33.032 15.253 389.01 201.17 128.5 59.336 2004
15.102 41.198 10.007 75.866 206.97 50.273 4.368 28.494 0.832 21.942 143.14 4.179 19.469 69.692 10.839 502.37 97.807 | 350.11 54.452 2005
15.322 35.645 9.976 81.412 189.39 53.003 6.170 31.244 1.642 32.784 166.01 8.726 21.493 66.889 11.618 531.32 114.2 355.4 61.729 2006
13.011 36.538 8.642 89.066 250.12 59.161 4.119 36.380 1.310 28.194 249.04 8.971 17.129 72.918 9.953 684.56 117.26 | 499.17 68.132 2007
11.036 46.276 7.965 92.64 388.45 66.861 0.954 33.366 0.403 8.011 280.08 3.384 11.991 79.641 8.368 839.42 100.65 | 668.52 70.245 2008
15.811 57.180 12.080 112.93 408.39 86.279 0.897 13.910 0.121 6.406 99.345 0.867 16.708 71.090 12.202 714.22 119.33 | 507.74 87.146 2009

0.018 43.661 13.134 0.145 354.62 106.68 2.347 22.100 0.884 19.061 179.5 7.178 20.221 65.761 14.018 812.21 164.24 | 534.12 113.86 2010
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(0d chble) 2010-1990 548N & g Lektully o) LYY :(15) oy Jgand

i jlaftin) clads iyl clads alat)
24.3 37.575 1990
27.177 57.513 1991
36.25 56.792 1992
61.749 61.268 1993
67.964 76.197 1994
74.099 87.94 1995
91.473 96.577 1996
108.7 102.425 1997
119.6 117.7 1998
121.8 133.5 1999
132 143.4 2000
161 161 2001
184 172.389 2002
211 209 2003
217 232.5 2004
180 280 2005
195 300 2006
258 330 2007
230 370 2008
275 410 2009
327 427 2010
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(1) A (3) s | (1) N (2) Ld | (3) AaIA Gag @l | (2) Al g dl | (1)5aml Jagalll | S Gaall | alad)
77.654 22.346 13.9 4 17.9 -18 1998
0.195 99.805 0.018 9.2 9.218 -9.218 | 1999
28.028 71.972 5.374 13.8 19.174 -19.174 | 2000
-169.030 69.030 -28.894 11.8 17.094 17.094 | 2001
8.530 91.478 1.057 11.336 12.392 -12.392 | 2002
69.287 30.713 22.665 10.047 32.712 -32.712 | 2003
81.538 18.462 51.108 11.572 62.68 -62.68 | 2004
80.337 19.663 60.343 14.769 75.112 -75.112 | 2005
75.933 24.066 44.675 14.159 58.835 -58.835 | 2006
77.117 22.883 47.582 14.119 61.701 -61.701 | 2007
77.046 22.952 44.294 13.195 57.49 -57.49 | 2008
79.002 20.998 42.457 11.285 53.742 -53.742 | 2009
82.537 17.463 50.312 10.645 60.957 -60.957 | 2010
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(0a-J hbla) 2009-199055i8l) JMA Allanlly JAal) (s sienay AL ENgEaN) o Ay puall 5 Al :(17)a) Jsaad)

[yl | gal Jira | eigia) saiJia | daal) gl | el Jra sl saidia | sl [ el
D) | g RS el mll | Ay sl (ol wilpall | il pall
A @) Gy | el | | e | aselly | el
Slady asa Alaay) Sl (1)
s Sl | (3) Al
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5.728 - 386.208 - 389.469 - 268.328 - 22.123 | 1990
7.000 2.543 396.028 7.901 420.242 16.113 311.564 | 25.299 | 27.720 | 1991
6.586 12.747 | 446.509 13.470 476.850 19.279 371.630 | 6.090 | 29.408 | 1992
6.525 1.223 451.970 5.179 501.546 11.335 413.755 | 0.273 | 29.489 | 1993
9.487 -5.651 | 426.431 7.653 539.929 22.319 506.101 | 37.192 | 40.456 | 1994
10.735 6.824 | 455.532 5.750 570.975 12.818 570.975 | 20.879 | 48.903 | 1995
12.168 3.500 | 471.474 7.342 612.896 20.996 690.857 | 17.316 | 57.371 | 1996
14.769 | -0.481 | 469.207 2.489 628.148 7.919 745.569 | 20.786 | 69.296 | 1997
15.255 5.503 | 495.028 7.600 675.888 6.019 790.444 | 8.976 | 75.516 | 1998
12.214 | 38.165 | 683.954 -1.996 662.396 3.624 819.092 | 10.627 | 83.541 | 1999
12.542 0.154 685.005 36.466 903.944 10.442 904.622 | 2.839 | 85.913 | 2000
16.843 1.348 | 694.236 3.370 934.409 5.043 950.245 | 36.105 | 116.932 | 2001
18.980 3.678 | 719.767 7.708 1006.431 5.913 1006.431 | 16.828 | 136.609 | 2002
19.597 7.450 | 773.391 1.220 1018.708 6.730 1074.163 | 10.943 | 151.558 | 2003
18.555 | 12.046 | 866.553 6.903 1089.027 17.942 | 1266.891 | 6.091 | 160.79 | 2004
18.585 | 11.540 | 966.553 6.215 1156.714 18.908 | 1506.440 | 11.717 | 179.63 | 2005
19.535 2.753 993.163 5.046 1215.082 13.179 | 1704.974 | 8.009 | 194.017 | 2006
19.500 5.556 | 1048.341 5.675 1284.035 18.349 | 2017.825 | 5.366 | 204.427 | 2007
20.740 0.846 | 1057.211 4.477 1341.516 21.173 | 2445.060 | 7.260 | 219.268 | 2008
21.275 6.988 | 1131.091 5.912 1420.833 3.030 2519.151 | 9.747 | 240.64 | 2009
13.665 | 80.139 | 2037.534 3.440 1469.703 10.822 | 2791.775 | 15.703 | 278.428 | 2010

Laldl das) e quadl) (3398300 alseS Liilany) Ao panall+3y 983l alseSU Agall Aalad) Aijlgal @ jauaall

197




(0o e R 358 O3 el s lan) sk 1(18) () Jgsad

e/ iyl | S ) | saidme | sl | saigea RV R
oSl el | oussl |l lan) | bl
ol | Mol | sl asessls
49.832 65.098 33.984 - 44.395 - 22.123 1990
49.507 133.913 20.7 26.122 55.992 25.299 27.72 1991
34,148 89.387 32.9 53.808 86.12 6.090 29.4082 1992
27.440 76.198 38.7 24.786 107.466 0.273 29.4886 1993
26.682 46.025 87.9 41.088 151.622 37.192 40.456 1994
31.448 43.162 113.3 2.560 155.504 20.879 48.903 1995
35.181 56.026 102.4 4.869 163.076 17.316 57.371 1996
44.574 63.169 109.7 -4.668 155.464 20.786 69.296 1997
46.487 71.376 105.8 4.491 162.446 8.976 75.516 1998
54.351 89.063 93.8 -5.380 153.706 10.627 83.541 1999
55.040 60.090 142.975 1.552 156.092 2.839 85.913 2000
59.009 62.589 186.824 26.951 198.16 36.105 116.932 2001
66.181 65.762 207.733 4.167 206.417 16.828 136.609 2002
60.701 73.500 206.2 20.960 249.681 10.943 151.558 2003
58.576 92.705 173.443 9.940 274.500 6.091 160.79 2004
51.955 93.612 191.887 25.954 345.744 11.717 179.63 2005
50.036 63.881 303.717 12.151 387.755 8.009 194.017 2006
49.602 42.624 479.603 6.288 412.136 5.366 204.427 2007
60.394 31.924 686.844 -11.907 363.065 7.260 219.268 2008
60.137 39.249 613.114 10.214 400.150 9.747 240.64 2009
82.516 45.053 617.999 -15.676 337.422 15.703 278.428 2010
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adall Jana alad)
- 1990
41.065 1991
5.119 1992
-19.462 1993
14.090 1994
5.412 1995
10.171 1996
2.757 1997
-0.718 1998
7.442 1999
9.701 2000
2.501 2001
-1.462 2002
4.397 2003
10.327 2004
11.950 2005
9.097 2006
10.769 2007
15.950 2008
-2.781 2009
7.071 2010
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2 $ Title A Standard CGE Model For Syria 2014

w

i(u) goods
/

h(u) factor

u

/
AGR
OPS
SER
LAB
DFC
0SS
HOH
Gov
EXT
DTT
TRF
IDT
SUB
INV
/

AGR

OPS

SER
/

/
LAB
DFC
0SS
/-

SAM entry

Agriculture

Other Prodaction Sectors

Services
Labor

Depreciation of Fixed Capital

Operation Surplus

household
Government
External
Direct Tax

Custom Duties
Indirect Tax

Subsidies
Invesment

Agriculture

Other Prodaction Sectors

Services

Labor

Depreciation of Fixed Capital

Operation Surplus

35 Alias (u,v), (i,j): (h,k);

38 * Loading data

39 Table

41 AGR
42 OPS
43 SER
44 LAB
45 DFC
46 0SS
47 HOH
48 GOV
49 EXT
50 DTT
51 TRF
52 IDT
53 SuUB
54 INV

58 AGR
59 OPS
60 SER
61 LAB
62 DFC
63 0SS
64 HOH
65 GOV
66 EXT
67 DTT
68 TRF
69 IDT
70 SUB
71 INV

74 AGR
75 OPS
76 SER
77 LAB
78 DFC

SAM(u, V)
AGR
79365503
114219355
34884142
485960390
11725000
72491610
0

0
77827348
0

1517696
349000
-16788000
0

[cNeoNoNoNoNoRw)

88738999
12362001

[oNe]

[cNeoNoNe]

EXT
69547048
378723303
40059910
0

0

social accounting matrix

OPS
122517305
682162695
334665999
123041699
56647000
534211301
0
0
636381717
0
23051689
14474000
-69049000
0

[eNoNoNoNeoNoNeo)

1060535528
79825255

[oNe]

[eNoNoNe]

TT

cNeoNoNeoNoNw]

SER
3408049
202275159
165234792
2002852263
32729000
533657872
0

0

6528

0

7816880
135305000
-46264000
0

HOH
150100357
480973957
877504686
0

0

0

0

0
47644000
195941000
0

0

0
2076854431

RF

T
0
0
0
0
0

G0 sl

611854352

OQO0OO0OO0OO0OO0OONOOOOOO

Gov

1

1
301815000

0

0

0

67395552

0

1963000

0

0

0

0

-32382032

DT

cNoNoNoNoN _]

Page 1
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79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116
117
118
119
120
121
122
123
124
125
126
127
128
129

130
131

132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

0SS 0
HOH 494000

GOV
EXT
DTT
TRF
IDT
SUB
INV

250000

NOOOOO

+ SUB

AGR
OPS
SER
LAB
DFC
0SS
HOH
GOV
EXT
DTT
TRF
IDT
SUB
INV

[cNeoNoNoNoNoNo

74748332

-132101000

[cNeoNoNeoNoNe]

95941000 2386264 50128000

[cNoNoNoNoNoh NoNe
[eNoNoNoNoNoNtNoNe
[cNoNoNoNoNol _NeoNe

INV

436613782
599749935
1282857014
0

[eNeoNeoNoNoNoNoNeoNoNe]

SAM(u,Vv)=SAM(u,Vv)/1000000;
Display u,v,SAM;

* balance between each row and column

Paramete

column

CHK_SAM_
CHK_SAM_
CHK_SAM_|

CHK_SAM_.
CHK_SAM_
CHK_SAM

Display
>-

>>"

r

CHK_SAM_row(u)
CHK_SAM_col (V)
CHK_SAM_bal (u)

CHK_SAM_SUMrow
CHK_SAM_SUMcol

values at a row in the SAM for check
values at a column in the SAM for check
a suitable result is " ( ALL 0.000 )". Check the balance between each row and »

sum in rows in the SAM for check
sum in columns in the SAM for check

CHK_SAM a suitable result is ""0.000". Checke the balance between sum of row and column

row(u) =sum(v,SAM(u,Vv));

col(v) =sum(u,SAM(u,Vv));

bal(u) =CHK_SAM_row(u)-CHK_SAM_col (u);

SUMrow =sum(u,CHK_SAM_row(u));

SUMcol =sum(v,CHK_SAM_col(Vv));
=CHK_SAM_SUMrow-CHK_SAM_SUMcol ;

f< START:Check for loading data >>»
SAM, CHK_SAM_bal ,CHK_SAM

"< END:Confirm for loading data >»

* Loading the

Paramete

r

*<Endogenous>

initial valves -~ ——————-—-----—————————

FoCh, i)
YOoQg)
X0(i.j)
Z20(3)
XpO(i)
Xgo(i)
Xvo(i)
EO(1)
MO(1)
Q0(1)
DO(1)
SpO

Sgo
TdO
Tz0()
Tq0)

the h-th factor input by the j-th firm
composite factor

intermediate input

output of the j-th good

household consumption of the i-th good
government consumption

investment demand

exports

imports

Armington®s composite good

domestic good

private saving

government saving

direct tax

indirect tax of the j-th firm

subsidy to the j-th firm
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154 ™Tmog) Custom Duties

155 YIO0 total income of household

156 Ygo total income of government

157 pfo(h) price of the h-th factor

158 pyo(d) price of the composite factor in the j-th firm
159 pz0(J) price of the j-th gross domestic output
160 pqo(i) price of the i-th composite good (Armington good)
161 pe0(i) price of the i-th export good in terms of domestic currency
162 pmO(i) price of the i-th import good
163 pdo(i) price of the i-th domestic good
164 epsilon0 exchange rate

165 *-preparation for the object function in the model

166 WALRASO imbalance (should be zero)

167 *<Exogenous>

168 FF(h) the h-th factor endowment of household
169 FG(h) the h-th factor endowment of government
170 trf(u,v) transfers between factor_ HOH_GOV_EXT
171 ST0 foreign saving in US dollars
172 pWe (i) export price in US dollars

173 pWm(i) import price in US dollars

174 tauz(i) Indirect tax rate

175 taum(i) Custom Duties rate

176 taum0(i) Custom Duties rate at base case
177 tauq(i) subsidy rate of the j-th firm
178 taud direct tax rate of household
179 ;

180

181 *<Endogenous>

182 Fo(h,j) =SAM(h,j);

183 YO(j) =sum(h, FO(h,}));

184 X0(i,j) =SAM(i . J);

185 7z0(J) =YO(§)+sum(i,X0(i,j));

186 xpO(i) =SAM (i,"HOH™);

187 Xgo(i) =SAM(i,""GOV');

188 XvO(i) =SAM(i,"INV'™);

189

190 EO(i) =SAM(i ,"EXT"™);

191 mo(i) =SAMC"EXT",1);

192 QO(i) =XpO(1)+Xgo(1)+XvO(i)+sum(J,X0(i,§));

193

194 *DO(i) is moved after <Exogenous>.

195

196 SpO =SAMC"INV™,""HOH™) ;

197 Sgo =SAMC"INV™,""GOV™) ;

198

199 TdO =SAM('DTT", "HOH") ;

200 Tz0(G) =SAMC"IDT".j);

201 Tq0() =SAM('SUB",j):;

202 TmO(g) =SAMC'TRF",j);

203

204

205 *-all price is set as 1.

206 pfo(h) =1;

207 py0() =1;

208 pz0() =1;

209 pgo(i) =1;

210 peO(i) =1;

211 pmO(i) =1;

212 pdo(i) =1;

213 epsilon0 =1;

214

215 *-preparation for the object function in the model

216 WALRASO =0;

217

218 *<Exogenous>

219 FF(h) =SAM(*'HOH",h);

220 FG(h) =SAM(*'GOV",h);

221 *transfers to External (EXT) from household (HOH)

222 trf("EXT","HOH") =SAM("EXT","HOH");

223 *transfers to External (EXT) from government(GOV)

224 trf("EXT","GOV") =SAM("EXT","GOV");

225 *transfers to household (HOH) from government(GOV)

226 trf("HOH","GOV") =SAM("HOH","GOV");

227 *transfers to household (HOH) from External (EXT)

228 trf("HOH","EXT") =SAM("HOH","EXT")/epsilon0;

229 *transfers to government (GOV) from External (EXT)

230 trf("GOV*","EXT") =SAM("GOV","EXT");

231 sfo =SAMC"INV","EXT"")/epsilon0;

Page 3
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232
233
234
235
236
237
238
239
240
241
242
243

244
245
246
247

248
249
250
251

pwe (i)
pwm(i)
tauz (i)
taum0(i)
taum(i)
tauq(i)
taud

DO(i)
YgO0=

s
Y10

Display
==>>>"

>>>"

252 ;

253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275

* Calibration

=1;
=1;

=Tz0(i1)/20(i);
=(Tmo(i)/MO(i))$(MO(i) ne 0);
=taum0(i);

=Tq0(i)/Q0(i);

=Td0o/ ((sum(h,FF(h)))+SAM("HOH" , "GOV " )+SAM("HOH" , "EXT"));
*<Endogenous> after <Exogenous>
=(1+tauz(i))*Z0(i)-EO0(i);
*Total government Income
sumCh,pfOCh)*FG(h))+(trf("GOV*, "EXT")/epsilon0)+ TdO+sum(i,TzO(i))+sum(i,TgO(i))+sum(i,TmO(i»

=sum(h, FF(n))+SAM("HOH" , "GOV ™) +SAM("HOH" , "EXT")/epsi lon0;

"<<<

F0,Y0,X0,20,Xg0,xp0,Xv0,E0,M0,Q0,Sp0,Sg0,Td0,Tz0,Tq0, TmO
pf0,py0,pz0,pg0,peld, pm0,pd0,epsilon0,
FF,FG,trf,Sf0, pWe,pWm, tauz,taum, tauq, taud,DO,Yg0o,YIO

"<

END:confirm for initial

Parameter
*<elasticities>

sigma(i)
psi(i)
eta(i)
phi (i)

*<coefficients>

276 ;
*<elasticities>

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

sigma(i)
psi(i)
eta(i)
phi (i)

alpha(i)
beta(h,j)
bd)
ax(i,j)
ay(d)
mu(i)
lambda(i)
deltam(i)
deltad(i)
gamma(i)
xid(i)
xie(i)
theta(i)
ssp

ssg

=2;
=2;

START:confirm for initial

values

Page 4

values

»

elasticity of substitution (domestic good or import)
elasticity of transformation (domestic good or export)

substitution elasticity parameter
transformation elasticity parameter

share parameter in utility function.
share parameter in production function.

scale parameter in production function at the 2nd stage
the i-th input intermediate requirement coeff. by j-th firm
composite factor input requirement coeff. by the j-th firm

government consumption share
investment demand share

share parameter of the i-th good in Armington function

share parameter of the i-th domestic good in Armington function

scale parameter in Armington function
share parameter in transformation function
share parameter in transformation function
scale parameter in transformation function
average propensity for Household saving
average propensity for government saving

=(sigma(i)-1)/sigma(i);
=(psi(i)+1)/psi(i);

*<coefficients>

alpha(i)= (1-tauq(i))*pg0(i)*Xp0(i)/sum. Xp0(J)):
beta(h,j)=F0(h,j)/sum(k,FO(k,J));

=Y0(j)/prod(h, ABS(FO(h,j))**ABS(beta(h,j)));
=Y0(j)/prod(h, (FO(h,j))**(betach,j)));

“b()
bd)

ax(i,j) =X0(i,§j)/20();

ay(d)
mu(i)
deltam(i
deltad(i
gamma(i)

xid(i)

xie(i)

=Y0(J>/20();

=(1-tauq(i))*pqo(i1)*Xgo(i)/sum(, Xg0());
lambda(i)=(1-tauq(i))*pq0(i)*XvO(i)/(sp0+sg0+sT0);

)} =(1+taum(i))*pmo(i)*MO(i)**(1-eta(i))

/((A+taum(i))*pm0(i)*MO(i)**(1-eta(i))+pd0(i)*DO(i)**(1-eta(i)));

) = pdo(i)*DO(i)**(1-eta(i))

/((1+taum(i))*pm0(i)*MO(i)**(1-eta(i))+pd0(i)*DO(i)**(1-eta(i)));

=Q0(i)/(deltam(i)*MO(i)**eta(i)+deltad(i)*DO(i)**eta(i))**(1/eta(i));

=(pdO(i)*DO(1)**(1-phi(i))
/(pe0(i)*E0(i)**(1-phi (1))+pdO(i)*DO(I)**(1-phi(i))))
+1

=(pe0(i)*E0(1)**(1-phi(i))
/(pe0(i)*E0(i)**(1-phi (1))+pdO(i)*DO(I)**(1-phi(i))))

+1

$(EO(D)
$(EO(1)

$(EO(D)
$(EO(1)

ne 0)

eq 0);

ne 0)

eq 0);
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307 theta(i) =(Z20(i)/(xie(1)*EOCi)**phi (i)+xid(i)*DO(i)**phi (i))**(1/phi(i))) »
$(EO(i) ne 0)

308 +1 $(EO0(i) eq 0);

309

310 ssp =Sp0/ (sum(h,FF(h))+SAM("HOH", "GOV " )+SAM("HOH" , "EXT")/epsilon0);

311 ssg =Sg0/sum(v,SAM("GOV*,Vv));

312 Display

313 sigma,psi,eta,phi

314 alpha,beta,b,ax,ay,mu, lambda,deltam,deltad,gamma,xid,xie,theta,ssp,ssg;

315 *

316

317 * Defining model SyStem —-——————————————
318 Vvariable

319 YQg) composite factor of the j-th firm

320 F(h,J) the h-th factor input by the j-th firm at 1lst stage
321 X(1,3) the i-th intermediates of the j-th firm at 2nd stage
322 pz() unit cost for the j-th firm"s output at 2nd stage
323

324 Td direct tax revenue of domestic non-government institutions
325 Tz(g) indirect tax of the j-th firm

326 TaQg) subsidy to the j-th firm

327 Tm(i) import tariff of the i-th good

328 Xg(1) government consumption of the i-th good

329

330 Xv(i) demand for the i-th investment good

331

332 Xp(1) the I-th household consumption of the i-th good
333 Yi total income of household

334

335 Yg total income of government

336

337 Sp household savings

338 Sg government savings

339

340 pe(i) price of the i-th export good in terms of domestic currency
341 pm(i) price of the i-th import good

342 epsilon exchange rate

343

344 Q) the i-th armington composite good

345 M(1) the i-th import good

346 D(1) the i-th domestic output

347 Z(1) gross domestic output of the j-th firm

348 E(i) exports on the i-th good

349 Ds(i) domestic good supply

350

351 pf(h) price of the h-th factor

352 pyd) price of the composite factor in the j-th firm
353 pa(i) price of the i-th composite good (Armington good)
354 pd(i) price of the i-th domestic good

355 st forigen saving

356

357 *object function

358 WALRAS composite goods market imbalance (should be zero)
359 WALRASSQR Walras squared object [fictitious]

360 ;

361 Equation

362

363 eql_v() composite factor agg. func.

364 eqF(h,j) factor demand function

365 egX(i,j) intermediate demand function

366 eq2_Y(J) composite factor demand function

367 eqpz unit cost function

368 *[government behavior] ----

369 eqTd direct tax revenue function

370 eqTz indirect tax revenue function

371 eqTq subsidy function

372 eqTm(i) Custom Duties revenue function

373 eqgXg(i) government demand function

374

375 *<<investment>>

376 egXv(i) investment demand function

377

378 *[household consumption] --

379 egXp(i) household demand function

380 *<<household Income>>

381 eqYl household Income

382 *<<Government Income>>
383 eqYg government income
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384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

431
432
433
434
435
436
437
438
439
440
441

442

443
444
445
446
447
448
449
450
451
452
453

454
455
456
457

*[savings] ----—--—-——————-——-—

eqsp private saving function

eqsg government saving function
*[international trade] ----

eqgpe(i) world export price equation
egpm(i) world import price equation
egepsilon balance of payments

*[Armington function] -----

eqQ(i) Armington function

egM(i) import demand function

eqD(i) domestic good demand function
*[transformation function] -----

eqz(i) transformation function

eqE(i) export supply function

eqDs(i) domestic good supply function
*[market clearing condition]

eqcon_Q(i1) market clearing cond. for comp. good
eqcon_F(h) factor market clearing condition
eqBOP

*[Fictitious objective function]

obj
e
*[domestic production] ----

eql_y(g)-- Y@ =e= b(@)*prod(h,F(h,j)**beta(h,j));
eqgF(h.j).. F(h,j) =e= beta(h,j)*py(d)*Y({)/pf(h);
egX(i,j)-. X(i,J) =e= ax(1,j)*Z():
eq2_Y(J)-- Yad =e= ay(J)*Z():
eqpz()- - pz(Q) =e= ay@)*py(@)+sum(i,ax(i,j)*pa(i));
*[government behavior] ----
eqTd. . Td =e= taud*(sum(h, pf(h)*FF(h))+trf("HOH","GOV")+trf("HOH","EXT")/epsilon);
eqrz(g)-- Tz(g) =e= tauz()*pz)*2();
eqTm(i).. Tm(1) =e= taum(i)*pm(i)*M(i);
eqra@)-- Ta@) =e= taug(@)*padd*Q();
eqxg(i).-. Xg(i)  =e= mu(i)

/((1-tauq(i))*pq(i))

*(Td+sum@ ,Tz@))+sum,Tqg@))+sum@, Tm(G))+sumCh,pF(h)*FG(h))

+trf("GOV*", "EXT")/epsilon-Sg-trf("HOH", "GOV")-trf("EXT", "GOV")*epsilon);
*<<investment>>
egXv(i).. Xv(i) =e= lambda(i)/((1-tauq(i))*pq(i))*(Sp+Sg+SF*epsilon);
*[household consumption] --
egXp(i)..- Xp(1) =e= alpha(i)

/((1-tauq(i))*pq(i))
*(sum(h, pf(h)*FF(h))+trf("HOH", "GOV")+trf("HOH", "EXT")/epsilon-Sp-Td-t»

rf("EXT", "HOH")*epsilon);

*<<household Income>>
eqYl.. Yl =e= (sum(h,pf(h)*FF(h))+trf("HOH", "GOV*")+trf("HOH" , "EXT")*epsilon);

*<<Government Income>>

eqYg- - Yg =e= (Td +sum,Tz@))+sum,Tg@))+sum(i,Tm(i))+sumCh,pF(h)*FG(h))
+trf("GOV*", "EXT")/epsilon);

*[savings] ------—-—————————-
eqsp.- - Sp =e= ssp*(sum¢h, pF(h)*FF(h))+trf("HOH", "GOV*")+trFf("HOH", "EXT")/epsilon);
*eqSg.- - Sg =e= ssg*(T7d +sum(j, Tz())+sum(f,Tm(J))+Sum(i,Tq(i))+Sum(Ch,pf(h)*FG(h))+trf("»
GOV*®, "EXT"));
eqsg- - Sg =e= ssg*(Td +sum@,Tz@))+sum@,Tm(G))+Sum(i,Tq(i))+SumCh,pF(h)*FG(h))+trf("GO»
V*®,"EXT")/epsilon);
*[international trade] ----
eqgpe(i).. pe(i) =e= epsilon*pWe(i);
egpm(i).. pm(i) =e= epsilon*pWm(i);
eqgepsilon.. (sum(i, pWe(i)*E(1))+(trf(""HOH", "EXT")/epsilon +trf(*'GOV", "EXT")/epsilon +Sf))

=e= sum(i, pWm(D)*M(1))+trf(TEXT",""HOH")*epsilon +trf("EXT","GOV'")*epsilon;
*[Armington function] -----
eqQ(i).-. QM) =e= gamma(i)*(deltam(i)*M(i)**eta(i)+deltad(i)*D(i)**eta(i))**(L/eta(i));
egM(i).. M(1) =e=((gamma(i)**eta(i)*deltam(i)*(1-tauq(i))*pg(i)/((1+taum(i))*pm(i)))**(1/(1-e»
ta(i)))*Q(i));
eqD(i).-.- D(1) =e=(gamma(i)**eta(i)*deltad(i)*(1-tauq(i))*pq(i)/pd(i))**(1/(1-eta(i)))*Q(i);
**['transformation function] -----

eqz(i).. z(i) =e= (theta(i)*(xie(i)*E(i)**phi (i)+xid(i)*D(i)**phi (i))**(1/phi (i)))$(E0() »
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458
459

460

461
462
463
464
465

466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
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ne 0)
+(D(1)-Tz(i))$(EO(i) eq 0);
eqgE(i).-- E(i) =e= ((theta(i)**phi (i)*xie(i)*(A+tauz(i))*pz(i)/pe(i))**(1/(A-phi (i)))*Z(i))»
$(EO(i) ne 0);
egDS(i)- - D(i) =e= ((theta(i)**phi (i)*xid(i)*(A+tauz(i))*pz(i)/pd(i))**(1/(A-phi (i)))*Z(i))»
$(EO(i) ne 0)
+((A+tauz(i))*pz(i)/pd(i)*Z(i))S(EO(i) eq 0);
*[market clearing condition]
eqcon_Q(i)-- Q) =e= Xp(i) +Xg(i) +Xv(i) +sum((, X(i,j))+WALRAS;
eqcon_F(h).. sum(, F(h,j)) =e= FF(h)+FG(h);
eqBOP. . (sum(i, pWe(i)*E(i))+trf("HOH", "EXT")/epsilon +trf("GOV*","EXT")/epsilon +Sf*epsilon)=»
e= (sum(i, pWm(i)*M(i))+trf("EXT", "HOH")*epsilon +trf("EXT","GOV")*epsilon);
*[Fictitious objective function]
obj.. WALRASSQR=e=WALRAS*WALRAS;
* Initializing variables ———-—-———————————— e~
Y. 1) =Y0():
Yg-1 =Ygo;
Yi.1 =Y10;
F.1(h.5) =FO(h.j);
X 1@, 3) =X0(1,J);
pz.1() =pz0(J);
Td.1 =TdO;
Tz.1() =Tz0();
Tg-1(0) =Tq0():
Tm_1(i) =TmO(i);
Xg.1(1) =Xgo(i);
Xv_1(i) =XvO(i);
Sp.1 =Sp0;
Sg.1 =Sg0;
Xp-1(1) =Xp0(i);
pe.1(i) =pe0(i);
pm.1(i) =pmO(i);
Q-1(1) =Q0(i);
MoI(E) =MO(i);
D.I(i) =DO(i);
Z.1(i) =Z0(i);
E_I(i) =E0(i);
pf.1(h) =pfo(h);
py-1() =py0(d);
pg.1(i) =pq0(i);
pd.1(1) =pd0(i);
epsilon.l =epsilon0;
WALRAS . 1 =WALRASO;
Display FoLLY LY LY L, X L, Z L, Xg- 1, Xp- L, Xv.LE_T,M_1,Q.0,Sp.1,Sg-1,Td.1,Tz.1,Tg-1,Tm_1,
pf.l,py-1,pg.l,pd_1,pz.1,pe_1,pm.1,D.1,epsilon.l,WALRAS.I;
* Setting lower bounds ---——--—-—-—————————

*zero at the SAM

X.1o(i,j) =0;
Xg-lo(i) =0;
Xp-lo(i) =0;
Xv._lo(i) =0;
M.To(i) =0;
E_lo(i) =0;
Tm._lo(i) =0;
*possible to positive and nagative
Sp-lo =-INF;
Tq-10(g) =-INF;

*to avoid division by zero
Y.lo(d) =0.00001;
X.1o(i,j) =0.00001;
*new

*Yg.lo =0.00001 ;
F.lo(h,j) =0.00001;
Q-lo(i) =0.00001;
D.lo(i) =0.00001;
Z.lo(i) =0.00001;
Td.lo =0.00001;
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532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609

Tz.10(J) =0.00001;
Yl.lo =0.00001;
pf.lo(h) =0.00001;
py-1o(g) =0.00001;
pz-1o(g) =0.00001;
pq-lo(i) =0.00001;
pd.lo(i) =0.00001;
pe.lo(i) =0.00001;
pm.lo(i) =0.00001;
epsilon.lo =0.00001;
R e o e o e
* numeraire ---

pf.fx('LAB™)=1;

R e
* Defining and solving the model -----————-———————————
Model SYRCGE Zall/;

Solve SYRCGE minimizing WALRASSQR using nlp;

Display FoLLY LY LY L, X L, Z L, Xg- 1, Xp- L, Xv.LE_I,M_1,Q.0,Sp.1,Sg-1,Td.1,Tz.1,Tg-1,Tm_1,
pf.l,py.-1,pg-1,pd.1,pz.1,pe_.l,pm_1,D.1,epsilon.1,WALRAS_1;

Parameter

dy(g).dr(h,j),dX(i,j),dZ@) ,dXp(i),dXg(i),dXv(i),FG(h) ,FF(h),

dE(T) ,dM(i),dQ(i),dD(i),dpF(h),dpy(i),dpz(i),dpq(i),
dpe(i),dpm(i),dpd(i),depsilon,dTd,dTz(i),dTm(i),dSp,dSg,dsf,depsilon;

day(g) =(.1g) 7/Y0({))-1)*100;
dF(h,j)=(F-.1(h,3)/FO(h,j)-1)*100;
dX(@,§)=CX. 1(i,3)/X0(i,j)-1)*100;
dz(i) =@.1(G) 7/z0() -1)*100;

dXp(i) =(Xp-1(1)
dXg(i) =(Xg.1(1)
dxv(i) =(xv.1(i)

/7Xp0(i) -1)*100;
/7Xgo(i) -1)*100;
/XvO(i) -1)*100;

dE(i) =(E.I(i) /EO(i) -1)*100;
dM(i) =M. 1(i)  /MOCi)  -1)*100;
dQ(i) =(Q-I(i) /Q0(i) -1)*100;
do(i) =(D.1(i) /DO(i) -1)*100;
dpf(h) =((pf.1(h) /1) -1)*100;

dpy(d@) =((py-1(g) /1) -1)*100;
dpz(d@) =((pz.1(g) /1) -1)*100;
dpa(i) =((pq.I1(i) /1) -1)*100;
dpe(i) =((pe.1(i) /1) -1)*100;
dpm(i) =((pm.1(i) /1) -1)*100;
dpd(i) =((pd.I(i) /1) -1)*100;
depsilon=(epsilon.1/1 -1)*100;
dTd =(Td.1 /Td0 -1)*100;
dTz(g) =((z.1Q) /Tz0(Q) -1)*100;

dTm(i) =(Mm.1(i) /TmO(i) -1)*100;

dsp =(Sp-1 /Sp0 -1)*100;

dSg =(Sg-1 /590 -1)*100;

*dsf =(sf.1 /sfo -1)*100;

Display dY,dF,dX,dz,dXp,dXg,dXv,dE,dM,dQ,dD,dpf,dpy,dpz,
dpq,dpe,dpm,dpd,dTd,dTz,dTm,dSp,dSg,depsilon,FF,FG;

R e o o e e e e

R e

* Simulation Runs: Abolition of Import Tariffs

taum(i)=0.00175; option bratio=1;
Solve SYRCGE minimizing WALRASSQR using nlp;

Parameter
dy@g),drF(h,j),dX(i,§),dZg),dXp(i),dXg(i),dXv(i),

dE(i) ,dM(1),dQ(i),dD(i),dpf(h),dpy(d).dpz(i),dpq(i),
dpe(i),dpm(i),dpd(i),depsilon,dTd,dTz(i),dTm(i),dSp,dSg;

dY@G) =Y. 1G)  /Y0@) -1)*100;
dF(h,§)=(F.1(h,3)/FO(h,j)-1)*100;
dX(@,§)=CX. 1(7,3)/X0(i,j)-1)*100;
dz(i) =@.1(G) 7/z0() -1)*100;
dXp(i) =(Xp.1(i) /Xp0(i) -1)*100;
dxg(i) =(Xg.1(i) /Xgo(i) -1)*100;

Page 8
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610 dXv(i) =(Xv.I(i) /XvOo(i) -1)*100;

611 de(i) =(E.I(i) /EO(i) -1)*100;

612 dM(i) =(M.I1(i) /MO(i) -1)*100;

613 dQ(i) =(Q-I(i) /Q0(i) -1)*100;

614 dD(i) =(D.I(i) /DO(i) -1)*100;

615 dpf(h) =(pf-1¢Ch) /71 -1)*100;

616 dpy(d) =(py-1({d) /1 -1)*100;

617 dpz(g) =(pz-1(Q) /1 -1)*100;

618 dpq(i) =(pq-I1(i) /1 -1)*100;

619 dpe(i) =(pe.I(i) /1 -1)*100;

620 dpm(i) =(pm.I1(i) /1 -1)*100;

621 dpd(i) =(pd-I(i) /1 -1)*100;

622 depsilon=(epsilon.1/1 -1)*100;

623 dTd =(Td.1 /Td0 -1)*100;

624 dTz(Q) =(Tz-1Q) /Tz0(g) -1)*100;

625 dTm(i) =(Tm.1(i) /TmO(i) -1)*100;

626 dSp =(Sp-1 /Sp0 -1)*100;

627 dSg =(Sg.-1 /Sg0 -1)*100;

628

629 Display dY,dF,dX,dz,dXp,dXg,dXv,dE,dV,dQ,dD,dpf,dpy,dpz,
630 dpqg,dpe,dpm,dpd,depsilon,dTd,dTz,dTm,dSp,dSg;
631

632 Parameter

633 UUO utility level in the Base Run Eq.

634 Uul wutility level in the Simulated Run Eq.

635 ep0 expenditure func. in the Base Run Eq.

636 epl expenditure func. in the C-f Eq.

637 EV  Hicksian equivalent variations

638 ;

639 UUO =prod(i, XpOo(i)**alpha(i));

640 UU1 =prod(i, Xp.I(i)**alpha(i));

641 epO =UU0/prod(i, (alpha(i)/1)**alpha(i));

642 epl =UU1l/prod(i, (alpha(i)/1)**alpha(i));

643 EV =epl-ep0;

644

645 Display UUO, UU1l, epO, epl, EV;

646

647

648

649

650

651 F mm
652 * Simulation Runs: Abolition of direct tax

653 taud=0.0025; option bratio=1;

654 Solve SYRCGE minimizing WALRASSQR using nlp;

655 F —
656 * —
657 * List8.1: Display of changes ---———--———————————
658

659 Parameter

660 dY(@),dF(h,3),dX(i,3),dZz{),dXp(i),dXg(i),dxv(i),

661 dE(i),dM(i),dQ(i),dD(i),dpf(h),dpy(d).dpz(i).dpq(i),

662 dpe(i),dpm(i),dpd(i),depsilon,dTd,dTz(i),dTm(i),dSp,dSg;
663 ;

664 dY() =(¥-1g) /Yog) -1)*100;

665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

dF(h,§)=(F.1(h,3)/F0(h,j)-1)*100;
dX(@,§)=CX. 1(i,3)/X0(i,j)-1)*100;
dz(i) =@.1(G) 7/z0() -1)*100;

dXp(i) =(Xp.1(i)
dXg(i) =(xg.1(i)
dxv(i) =(xv.1(i)
dECi) =(E.I1(i)
ORI IO)
do(iy =(Q.1(1)
do(i) =(D.1(i)
dpf(h) =(pf.1(h)
dpy@@) =(py-1GD
dpz(@) =(pz-1G)
dpq(i) =(pq-1(i)
dpe(i) =(pe.1(i)
dpm(i) =(pm.1(i)
dpd(i) =(pd.1(i)

/7Xp0(i) -1)*100;
/7Xgo(i) -1)*100;
/XvO(i) -1)*100;
/EO(i) -1)*100;
/MOCi) -1)*100;
/Q0(i) -1)*100;
/D0(i) -1)*100;

/1 -1)*100;
/1 -1)*100;
/1 -1)*100;
/1 -1)*100;
/1 -1)*100;
/1 -1)*100;
/1 -1)*100;

depsilon=(epsilon.1/1 -1)*100;

dTd  =(Td.1
dTz@g) =(Tz.1G)

dTm(i) =(Mm.1(i) /TmO(i) -1)*100;
dsp =(Sp-1 /Sp0 -1)*100;
dSg =(Sg-1 /590 -1)*100;

/Td0 -1)*100;
/Tz0() -1)*100;
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688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765

Display dY,dF,dX,dz,dXp,dXg,dXv,dE,dM,dQ,dD,dpf,dpy,dpz,
dpqg,dpe,dpm,dpd,depsilon,dTd,dTz,dTm,dSp,dSg;
Parameter
UUO utility level in the Base Run Eq.
Uul wutility level in the Simulated Run Eq.
ep0 expenditure func. in the Base Run Eq.
epl expenditure func. in the C-f Eq.
EV  Hicksian equivalent variations
uuo =prod(i, Xpo(i)**alpha(i));
uul =prod(i, Xp.I(i)**alpha(i));
ep0 =UU0/prod(i, (alpha(i)/1)**alpha(i));
epl =UU1l/prod(i, (alpha(i)/1)**alpha(i));
EV =epl-ep0;
Display UUO, UUl, epO, epl, EV;

* Simulation Runs: Abolition of indirect tax
tauz(i)=0.001125; option bratio=1;
Solve SYRCGE minimizing WALRASSQR using nlp;

Parameter

dy@g),drF(h,j),dX(i,§),dZg) ,dXp(i),dXg(i),dXv(i),

dE(i) ,dM(1),dQ(i),dD(i),dpf(h),dpy(d).dpz(i),dpq(i),
dpe(i),dpm(i),dpd(i),depsilon,dTd,dTz(i),dTm(i),dSp,dSg;

dayg) =(¢.1g) /Yog) -1)*100;
drF(h, j)=(F-1(h,j)/F0(h,j)-1)*100;
dX(i, J)=(X-1(1,3)/X0(i,j)-1)*100;
dzqg) =(-1g) 7/z20Qg) -1)*100;
dXp(i) =(Xp-1(i) /Xp0o(i) -1)*100;
dXg(i) =(Xg-1(i) /Xgo(i) -1)*100;
dXv(i) =(Xv.I1(1) /Xvo(i) -1)*100;
dE(i) =(E.I(i) /EO(i) -1)*100;
avw@i) =M.1i) /Mo(i) -1)*100;
dQ(i) =(Q.I(i) /Q0(i) -1)*100;
db(i) =(.I1(1) /DO(i) -1)*100;
dpf(h) =(pf.-1¢h) /71 -1)*100;
dpy(d@) =(py-1(Jd) /1 -1)*100;
dpz(g) =(pz-1J) /1 -1)*100;
dpa(i) =(pq.I(i) /1 -1)*100;
dpe(i) =(pe.-I(i) /71 -1)*100;
dpm(i) =(pm.I(i) /71 -1)*100;
dpd(i) =(pd-I1(i) /1 -1)*100;
depsilon=(epsilon.1/1 -1)*100;
dTd =(Td.1 /Td0 -1)*100;

dTz(@) =(z.1Q) /Tz0(Q) -1)*100;
dTm(i) =(Mm.1(i) /TmO(i) -1)*100;
dsp =(Sp-1 /Sp0 -1)*100;
dSg =(Sg-1 /590 -1)*100;
Display dY,dF,dX,dz,dXp,dxg,dXv,dE,dM,dQ,dD,dpf,dpy,dpz,
dpqg,dpe,dpm,dpd,depsilon,dTd,dTz,dTm,dSp,dSg;
Parameter
UUO utility level in the Base Run Eq.
Uul wutility level in the Simulated Run Eq.
ep0 expenditure func. in the Base Run Eq.
epl expenditure func. in the C-f Eq.
EV  Hicksian equivalent variations
uuo =prod(i, XpOo(i)**alpha(i));
uul =prod(i, Xp.I(i)**alpha(i));
ep0 =UU0/prod(i, (alpha(i)/1)**alpha(i));
epl =UU1l/prod(i, (alpha(i)/1)**alpha(i));
EV =epl-ep0;
Display UUO, UUl, epO, epl, EV;
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766 * end of model —-—-—-—————————
767 * -
768
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