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<E 3-2> MEAEHHSAM)2 F=(1N)

25 H7PHA A=/7H A ol

a5 A —C—
1 =9 XX XX XX XX XX XX XX XX XX XX
2 THA XX XX XX XX XX XX XX XX XX XX
3 7]etAkY XX XX XX XX XX XX XX XX XX XX

WA V-
4 xF XX XX XX XX
5 A XX XX XX XX
6 7HEA XX XX XX XX
A/ 7 Y

7 YEIE XX XX
8 AAAE XX XX
9 Hol7|Y XX XX XX
10 3+ 40% 717 XX XX XX XX XX XX
11 29 40% 714 XX XX XX XX XX XX
12 11%] 20% 7}HA| XX XX XX XX XX XX

BIR
13 AEAA XX XX XX XX XX XX XX
14 Ax XX XX XX XX XX XX XX XX XX
15 ¢ XX XX XX

27 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX
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Qa0 A& FI7EA, AR giRe Al 5= HERdHTH
I e ds, ARG, A G2 1451, BE a4 A&

Ho] FFo 2 Q 44 E(gross factor income)S UERHTE 0] &8 K171

H(4-6 d)ol A A=A A (institution) © 2 AJufj EH }.
A=ARE F7PHAAG 2l Y Q4aa5s Wi, 23

F50E5 TN
A\ Tlek ARE AR, TP, AR 59 AR ol WEd g3z
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(wage work)= ke Q2R E 55 WL, 7HAo] o] & w3ttt 3714
o] EAEL A}F| oA ]% I (social security payments)] Je] 2 A
of A3t Ak S(proprietor)> T A YA 739 AFIAE UERY
O], o} AR R RHE 258 o} o] MR Wls 4 AR
(incorporated business)E VEFU 1L, AL 4=0] 3} ZH71AZEO] HE 2 A5
2 Wtk o AL o5 folo] ARE Wi, ol A 59 Fe= 7}

Aol thA] A EEeh =3 A7 GRS (retained earnings)S A}
8w A% Yo 78] 7leje] 7|27} Bk

aH AL 7HA(10-12 3 9 )9} Zé—‘:%(lél P A Az A, HF
TR F2 FA ot THAA
2 oo g3t A%, A-A 2 A 1) o
ch oA W wBOYE 2y ANLAS A5, sldozye 4
2a50] tigt ¢, Aol ezl Y £, fYRFEH &5 &

N
TR Eao] weh Befsto] vehfa qloh).

SHAR L ALEAE 7|58, (13) 99 AE(stock) T (13) <] A
Zo|A W3S 7]E3) o 7)A (13) 39 xﬁ_g WA, 719, AE, ZEA
Aol gt tf A PA ToRRE A ettt 714, 7H, A5
2¥E A2 AR ABoe] 242 et it Yo BT A
O Bl 2RS0T} AEABUS AAFEES ohe B (the
balance of payments)& &3+ 3¢ &8(financing)} =] 7|&9] A&5S
Fajol A

HAAHAG L T BA o8t =71eF A& ehdeh = 7)
o] tejAg o] EAshH, shb= At E &Y FE () S 9
& U, ol Shbs Alsh 9 8919 §Ge Sue] §8
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gt ol 72 RE 9] e Uehdnh A Hol A AEA Y
of YehH 8 A& (required balance of payment) 2 015}¢], 23] 2]
A= sfdzie FeYa dx|stoiof g
oAb A 7143t Turkey(1973)2} Holland and Wyeth(1993)2] SAM&
o W AT AEY T oS o mE RO, g 5 wd 4 A
Aol AA oA 7P 2 ZpolE Holal itk EF Al Y oA B
AR AR 7l wet ol Al A A 2 UEe = T
At gt FAIE o= sk SAM A dgtupet A A4 ol o
254 74017} ATk SAM A4 FAZ dh= &2 AP A=A
#(1998), &5} A& £36l+= Holland and Wyeth(1993)¢] &
JlEoz IuAR o] Ariny as 7P Hesle] 245}
oh5) HHH A1 (20000 Turkey(1973)efl A 9F o] 2 9 A& 4|
& Taoton, Al B oA Fi 7 A 74 e 2vAA Y A
2 ARA o FEe FEste] AY diYste WAe FskaL 9
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o du=dcldlst s

<E 33>0A 5, HART] Ao wep 59k dAsk, S5, 9
S5 AL o (3-1)~(3-2) 4o Yzttt

(3-1) S, = (42
]
i=]

(3-2) S5, = (3

o714 AEAE(S)S 9 %
Jole 7HAS 7o r HiEst M BE Vo E wjEstt
Ny, ARG Aleiid 2544 & HQREEe] #36= ¥
JoA, Ny = ALY AesEE
FHGAE vEhdt (HIRES F8H = 1]
2 Aoj3t})

E3-3>NM S 6, Sr6, 562 FHL Thy (3-3)~(3-5) Ao &Jgitt.

(3_3) S5.,6 - 56,4* [N576/(N5,6+N7,6+N8,6)]
(3_4) ST,G - 56,4* [N7,6/(N5,6+N7,6+N8~,6)]
(3-5) Sy 6 = S5.4* [Ny o/ (W5 6+ N7 g + Ny )]

QAR Eo| AFTH YALS, TR, ZE Aol S B, N S
"FUAR, Y ARFEE 254 F WARR] AEFE AF, N, S
(FUAR, Y AEREE AEAY F HARRO] ABIHE 25, 2 S

=
et AA 5= YERdTH
Si 5y Srgr Srg Y FAHL TS (3-6)~(3-8) Ao 93ttt

(376) 57.5 = (52.7_ S7,6>*[N7,5/ (N7,5 +N7,8 +N79)]
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(B-7) 8, 5= (87— 8 6 )*¥[N; o/ (N7 5+ Ny g+ Ny )
(3-8) ;g =1(8,,— 57,6)*[]\77 of (N7 5+ Nyg+ N, o)]

7]}4 52.,7:570131’ N7,58 ] —‘] Xﬂ ”E‘ 5\—’5‘73";@ %
AAFZO] A&dhes AF, Ny g2 "UAR Y A=fEE A544

e
, Moo ARl A2AY § =5
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ox
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-
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o
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1
FIF
2
Ay

(3- 10) 529+S59+S79

oI71M Ny o= THUAR Y AEREE &5
A3He AR G, Nk ARREE JEAY F FRE

o AZ(EAAREA) S& ehie,
So58F Sy 58 FAHL TS (3-11)~(3-12) Alof ofsit.

(3-11) Sy5 = (Sy— Sy ) * [Ny 5/ (Ng 5+ Ny g)l
(3 12) 598 (S *59,2)*[N9,8/(N9,5+N9,8)]

A7NH Ny "HUAY, Y ARREE AEAH F HARLE] A
Fotl AL, Ny ARRRE 4544 F YRR
o] AZ3He AN H(EY) 5 Gehdt

S5 58 e 59 FAHL oS (3-13)~(3-14) Alof ofsit.
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(3-13) S5 = (S5 4 S5.5)*[Vs.5/ (N5 5+ Ny 5)]
(3-14) Sg5 = (855 + S5 5)*[NVg5/ (Vs 5+ Ny 5)]

Zoe AR5, Aol 5O B, N2 T
EREY AEHF F AARE
AERET 50 FAE dehit

<(3-13)~(3-14) A9 ==>

5&5_55,8 = (55,3+55,4+S5,6+S5¢9)
— (S 5+ S5+ S,5) = SD

RD = 58,5/(55,8 + 58.,5) - 55,8/ (55,8 + 58,5)
SD/ (5578 + 5875)

Ss.5 +95.5 = SD/RD
RD = Ng,5/(N5.8 +N8,5)7 N5,8/ (N5.8 +N8,5)
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Bl o B G5 4R 22U 4 o H8d Yolg 2 4
2 7Au] 59 Aok Aekstel AU RE o) o] Baslt ¥ A
FOAE 20060 A AREY BUYER BEEL /1202 FF U 4
ERES Ausksiot. /EH0RE BEE FURS VLY fjERE
Eastel 243G00, AT AIERY B YA <E 362
2

o7l X Argdie REd WS Yetle dHE
H g 9] o 23 & $Hdiagonalization)

(column vector)o] L di(hat, A\)S G g
2 UehiT B BRES BEECR Bgell, 0 £E 128 74E 5

e (28x78)S YEFHTE. (Miller and Blair, 1985) wheha] H Lo A]
AAshe Al SWiES s e o ey shue] AEo] dojAle=
% FArE(by-product)o] EAsHA] ehethe 7HES W2ska ok

£ SAMO|A $7HRQ B £H08 Yehs, AE 9 2574
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7 W HAATEY B
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S SAMOA A 9 S5AY FEPE 5, = the (3-22) A9
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2 A 6~8
3 oA 9~15
4 AeLrtEAE 16~18
5 A RF IR F 19~20
6 ol g B A 21
7 HedHeAE 22~23
8 SHeAIE 24~31
9 B FESEAE 32~35
10 AATEAE 36~38
11 25AE 39
12 SESE 40~41
13 A7 D H2}7]7] 42~46
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Lok 5 g 1850
16 7|2 GAE 51~52
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[—o—== =28 ——0l5H

F 27182 2a(og) AFEY.
A2 AFL(2009), AAESAF2AL

N

(23 341 Sefubee] 4 W W4A w59 F7HE FHE HolF
St <l A2 1980d ] 2 1990d o AA 10% 259 =
A ol 4] % w1 el W) oS- WA Ao
k. olof S 37441 - A4 SOUB 180 23 ol ot
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dofu] oF 8uj(0.521/0.064)0f o]211 Qltk A &d H|F AR A
29 FEETE AHAY FEA wE2A S71e Ao R YERdTh Q14
FW, AT A7), HE ks, BARS, FEEE, FEAAIA
A FEHA, DR SoH WE 58 vFo 4SS B ur E3t o]
AFYE 19708 GAJOE A o2 Eokom 2000 dAe k5ol
g sg 206 A0 R YERGTHE &, 4 P%, SA/AL
HAHA 52 20058 dA 80~90%9] 4# Hl%—g Holi Qlth).
<FE 37> MY =E dH|F52 FO
(¢ %)
E 1970 1930 1990 2000 2005
1. 594t 0.004 0.007 0.013 0.038 0.047
2. B 0.030 0.057 0.055 0.185 0.295
3 247 0.057 0.063 0.087 0.207 0.276
4, He/71= 0.036 0.026 0.057 0.140 0.173
5. BAj/%o) 0.015 0.030 0.066 0.243 0.266
6. A&/ &% 0.139 0.156 0.247 0.849 0.836
7. Ao/ /Met 0.329 0.259 0.426 1591 2.872
8. sleiA= 0.145 0.101 0.191 0546 0629
9. ¥ F&SE 0.038 0.039 0.087 0.227 0.422
10. A= 0.109 0.118 0.185 0.279 0511
11 F&412 0.063 0.050 0.121 0.224 0.306
12. A7) A 0.087 0.099 0.226 0.371 0520
13. A7)/AR717] 0.092 0.109 0.273 0.447 0.660
14. AW7]7] 0.063 0.062 0.215 0518 0.992
15, Z4A) 0.092 0.128 0.168 0.347 0.440
16. 7} /7)EHA = 0.062 0.069 0.074 0.224 0.285
17. Ag/7kA 0.201 0.384 0.381 0.939 2.139
18 A4 0.050 0.090 0.122 0.306 0.350
19. Tau) 0.131 0.091 0.163 0.368 0.470
20. OWWHP 0.037 0.023 0.068 0.157 0.171
21, 94/R 3 0.064 0.079 0.101 0.237 0.272
2. %W‘%}% 0.080 0.080 0.346 0.962 0815
23, 28/23F 0.383 0.235 0.353 0919 1.347
2, HEA}/A}OMH]A 0.078 0.182 0.284 0.777 0911
2. LT/ 0.236 0.236 0.379 0.634 1.209
2. AL/2A 1.897 0972 1.383 3.145 3.249
27. A}al/7]EbAu| A 0.041 0.062 0.116 0.440 0430
A X}o] 0.064 0.075 0.163 0.39% 0521
Fad HFe vy gy £8x59 v&S Yehd.

Aw AT

£(2009), AAES A FLRAHYAE)

, GETRIESAZAHLAR).
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(T9): %)

T2 1970 1980 1990 2000 2005
1 w4t 2432 2512 1475 1.289 1.209
2. FA 1914 1.871 1.348 1.126 1134
RR-RAL=Y 2543 2416 1.681 1.357 1412
4. Q7 = 3.000 3425 1.807 1414 1.398
5. BA/%o0] 2.351 2.666 1.434 1.317 1252
6. /=T 2.024 1.841 1632 1.258 1.148
7. A8/AE 2.565 2.045 1.338 0983 0.992
8. A E 2.683 2563 1.560 1.283 1.332
9. HlE&EE 2281 2.344 1372 1115 1235
10. A1 2.018 1926 1.349 1.120 1.120
11. 2442 2653 2705 1.381 1214 1.292
12. oukr]A 2.062 2.142 1273 1.169 1.157
13. A7)/AA7)7 2.985 3.092 1.750 1.370 1536
14. A47)7] 3663 2.976 1.700 1401 159
15. 2=47] 2.341 2.141 1.309 1135 1183
16. 7}/ 7]e A1 % 3.884 3.250 1.704 1.347 1431
17. Ag/74~ 1223 1.443 1.359 L111 1.265
18. A4 2.131 1.826 1.422 1.130 1117
19, E) 1974 2.210 1575 1456 1.380
20. &A1/t 2.690 2.293 1179 1.223 1.186
21, &4/ H T 1.920 2.033 1.464 1.315 1.261
2. BA/ v 1.072 1072 0951 0.947 1.097
23. 24/5% 1560 1895 1531 1316 1.170
24, BEAY/ AL A H| 2 1.969 2.460 2.004 1.872 2.012
25, TEHH/ = 2455 2510 1.653 1.396 1.422
2. TL/EA 1.970 2.017 1.699 1531 1552
7. AV3)/71Eh A A 2735 2.361 2.008 1.352 1.239
ALY 2.455 2510 1.653 1.396 1422
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H3ZE Azl A sl JHe 49
<E 3-9> Megdd =3 ¢ ojzE dFaFe H[F 2 =20
(T9): %)
_ LS _

i £ w%d e
1 | s 0.5474 0.4526 1.2094
2 | W= 05314 0.4686 1.1342
3 | gyE= 05854 04146 14122
4 | ARYrtEAE 05830 04170 1.3980
5 | BEARzo|AE 05560 0.4440 1.2522
6 | AHNLEA 05344 0.4656 1.1478
7 | JedAdERE 0.4979 05021 0.9918
8 | setn= 05712 0.4288 1.3321
9 | HEEFEAE 05526 0.4474 1.2354
10 | Alxzaq= 05282 04718 1119
1| 2&4= 05637 0.4363 1.2920
12 | 98714 05364 0.4636 11571
13 | A7|LAR7]7] 0.6057 0.3943 15360
14 | A7) 06148 0.3852 15962
15 | $43H) 05419 0.4581 11828
16 | 7IeAl2GA1E 0.5887 04113 14310
17 | Agrjrges 05585 0.4415 1.2650
18 | A4 05276 04724 1.1166
19 | ZA) 05798 0.4202 1.37%
20 | SAFEYLEr 05425 04575 11859
21 | & 05578 0.4422 1.2613
22 | BALYE 05232 04768 1.0971
23 | F8YEY 05392 0.4608 1.1699
24 | BEARARIAH] A 0.6680 0.3320 2.0122

25 | TR E - - -
2% | SYEA 0.6082 0.3918 15523
27 | AFElg 7 ek A 05534 0.4466 1.2393

28 | 7]E - - -

F L oE 39 oj4o ZRAE sH=FoR AT
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FET 9 oldt Al T2l thAEY AAZH A etz R
EF BYP2 YUY AT O FFS A
Q] ZHolA] 23(small country)& 714 at} 4
HollA A Azl el aF3Fsh=(downward sloping) AJA|<= 2.3
T

5 A" AAVMEE et

Zy HEO =7 WY 4 9l E3AFE(composite commodity) E
© AR Bl e RS AR 7 A Y] AEe 2l E
T B AHEShe AaketeE el At £ B9l 8e ole
=3} Az 2 e fEET

U 2 a(es, A, BEX] 5ol s F 7HA] Ay W4 (mode)
< Byttt Gl oA AR REEE nAE o] Qlokal 7pskaL,
ST FEUE AP A &S =t oA BE QAEL o
& 7Fsdkal(mobile) Hat Qa5 2 E o] M1 ES 2= Q2
< Akt

HY 9 F7(aggregate) Ul R A0S 84T A=tk &

b
=
o
2

A 8, B, (AL MekE xgsto]) F4F ook 7H A& a8
TSR $EUT. 220 e ASAE 0] A2eT 459
Qg AzGT, FUH FRE THE FY-ABAR 8] ol
é—‘?«l S Astel Auxof digt FA AAAEL QAYHo|ch FiE A
T4 Y A0 A HBolt) BEL 2% (destination) HE¥ 11
45 SA9) Biorign) S8 B 508 T 04 HEE 5
gl AUTHALE o|4olo] S HEY EALa iy Ao

(transformed).
CGE 2y 8 AA 43S 23t & A5-FA4, @—‘T'—-/FX] 7o

A Folth. A FA= AXNEG o2 RE YO 4

% A Z(savings driven)' o]t} A4 A&=L 7|

(3]
Al(allowance), 7}H4 A=, A5 A=, 39 #=

i

oX,
i)
X
_\;

O
H1



i A= el o= e

& U AEY Apoo|t,

SAlA] A NA, AT A #RlEe] 7HE AAZFAAA =
#9 7HA ot die] A, = Fa, AR & A s dAskofof gt
o} 2709 thetAQl 3t % SHequilibrating) M| AU Eo] 7Hsstet. A, 79
FA = QRH 0T AAE T AASEo] 2AE o 4FS DA =4,

o] A Aol A 7L 2 kAL 7H g

CGE 232 g7t tisjAnt siE -3tk GDP 714 t&dolHE
7|27} (numeraire) 7FA A2 A€t} 7]T7}7ﬂ numeraire)0] 0] 2
o 2ge e 9 AlE A FAehe Be aa ol 7hof dis] ¢
£ etk B3 By oA or HAH FopAt 2ol of Ak
o wtZ gkl disll = etk

A2d dAEHEIEFY A AA

220] ZdoA B AZ(small country)S 7HASIEE A A 7HE
(pwm) 8 H o7 T3t =4F9 T 7t (PM)L ©<=35tA AlA

7t o] TAE 718t FE(EXR)S Fotth & SH A (YR A=

) $=2E 0 g4l s}8Fst=(downward-sloping) A #4824
& 7H4stH, o] A AAZHE (PWE)2 YA Ho|t}. £&%2 Fy7t4
(PE)& 42 Hz2Z(subsidy)E Z3bslit),

(4 1) an pwmlin (1 + tmlin )*EXR



S YUY NZPEE Ys HHUUEHRH Y o7

codd dd=d0 s

(4-2) PE, = PWE,*(1+te, )*EXR

£ 3HgE (composite commodlty) X9} XDof| tist 712 94 (P, PX)
& 7Y F A (aggregate) ¥ = T 49| F2/d (homogeneity)< Ht
aet. BEAE] e B4A Fejeks Fakshl 7484 component
parts)o] g3t A7 stolof g

rSL'

(4-3) P,=(PD*XXD,+ PM>*M,)/X,
(4-4) PX,=(PD*XXD,+ PE*E,)/ XD,

BB Rl R 271APVAIS AEE F1H0lA 1794 2 (1
o O

=
" FAdEAe7E Fold ) SO T vES W A A

A PVA - XD, 294 (primary) 40 Ag5He 28 277k 9 o

(4-5) PVA, = PX*(1—itax;) Zw

B o] E9lx]=(installed) 3+ T A9 7}24(PK)L K& Z Alo]
otal, AFo|gt HFof| A ARE-E= ZFo] o] A A ¢l (heterogeneous)& BHY

Fio A AFgE= A2 9] 4] (composition) 3 imat 9]
of o8 oAt imate] 4t @2 o] 1o]7] W&o PK = i FH
o AEAY v]E9 7hEHto|t

ne

(4-6) PK, = ZP]* imat j;
J

GDP t]Zd0]€ 9l %7 7}2 24:(PINDEX):= %% GDP(GDPVA)E

rir



) a S =l

A4 GDPRGNP)E e A3t YAgich oA (2FH) 71+
(numeraire) 7}4 x| 4=0] 11, HE AH7tA & ASshe AdHE 25 4
oJgtet. GDP tZgo]g 9] AHg-2 A, 7]ef o2 7HAR 5 AMHES
59Utk 2R Bs BAR BV, 3HE B U 5 CGE 230

A dud oz AgH,

(4-7) PINDEX = GDPVA/RGDP

[e)
£ AR Ex 55 23lsle]) 2Y

At Aot S Tl ditt 8= nA 9] A
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= =
A, ole 1E FUAE AleE TP 294 8450 it
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o
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of
ot
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N
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o
rhe
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[
i
=
ul

4-8) XD, =ad*[[FDSCy
/

(4-9) WF#*wfdist;; = PVA*a,* XD,/ FDSC;;
(4-10) INT, = ;ioij*XDj

2
o}

3!
ol
rlo

LANAE HAkstE Yt 24714 WFY| di3f s & 3t} &
LA Y= (distortion)E )-8ttt wtetu|E widiste 117
I 7HFsH, of= B4 FzollA g 849 Al Ate]
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58 OHUYE AEFARES grEs ALUBEHP Y JHY AP
Al ARkl Azl 1 940) Hpo o 2R Hlojus ALE ASIth
QAo o] §lvkd BE widist Thebv]E= 13+ X Aotk
XD, XD,,,, E, 52 4H7}4(PE/PD) ol&st= E&Heet=e}
olof A&dh= FETFUTE Uehdth AA S AAHXD)
(XXD) 9 sjefAHE) o] FaErt olE 37 A3t
ZA A 7HAE 7 thadh 2 74 el
s AstE Yaksts 2-A1F 71deolth XD, B A
WA T FEAE SR AStR ofBA AHBEEAE UEhH,
CET(constant elasticity of transformation) +4=2] &A1& 7
A= CET 34 Alofeto] mjzie 02 Sttt ¢ 3+ ¥4
A B e ARAE YEYL, sWi7H i) A 54, = a4 7
ke A, CET 329 v|Z(share) utetnlg 59 golth. £ 1=, oF
o= Al A QAo AHshs 202 et RREEA 2(F) o

AASS3E e

o

= = F
>
ox T
1 oalo fw

o [E

et

(4-11) XD, = at,,* [y, * B+ (1=~ )* XX DL

e

(4712) Xngn, = XXDien

(4-13) E, = XXD,*(PE,/PD,)*[(1—,)/7, )" "

(4-14) By = econst,* (PWE,.4/pwse;eq) "™

Xy Xins My, 52 ZA7FAPD/PM)O| oEdH= YA T}
ool Agdt= U adeE btk +UFM)T FARHXXD) G4
ME F2E 7HE 7 g2 ARk SAE 83k, SdAe
U 2 EFE THe sUET AR CES S0 Y 8
< M, YA 3 Fo A AL, o] WAL Fofl Fo FA ol

L 1Azl Heb BRE B8 Szol4 w3

=)
il
=
oo
tlo
_\‘ﬁ',
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ot
ol



ot 055

29Hcross-hauling: 5A|% $:23 29 38k

(4—15) X Cim [6 *Mm/)( (1 . 5im )* XXDZ-:nI)C""]7 1/ pcy,
<4 16) mm - XXDimn
(4-17) M, = XXD,,*((PD,,,/ PM,, %6,/ (1 =3, )]/ "7

SEI 52U olER WA AYsks AL (3
aoiw HalRRE FWEAAS REFoR '}ER?} .

EH A

Hghe] AL iAo EA4Ael £ R oA ‘.’:_“?_XJ.EE AAste
H A #f|(nontraded) 2} 7ol S04 o] &®(dichotomy)®e} & © dA
Aotk AMEEHI Q= E4 e FE(CES 2 CET 34 Hel4
(Separablhty of gt At 7y A58 FAE g Siok A2
oA 2 Ao = ol thgh Blee L2A] AdiztA et 9
LoPl A5R= gloy o|=eh et 7ML AR eEe] E9A

WA 23 sk 4 Qi 9§ S°f Hanson
e, AIDS(Almost Ideal Demand System)o]
E¥ T4 F8 % *éxéfﬂt}. AIDS FA= HEH 2ZoA] 229 22Q0] H|

e,

g
=l
::i
o
B
C‘.
a
_Iln
mu)
1%
ox
o
o
<>luo
ok

a5 WAL AA= F7PHA 25 E A E(institutions), 2]l =20

= HZ 7t 259 385 et &iiE(YFCTR% a4
A, A%, AR old & FAIskL 84 45 YINST("labor”),
YINST(“prop”), YINST(“ent”) 522 F9Hct 94 AEL (hh
g AO A G HiE v]E(sintyh) & ©]-&-5to] AR wiEHch ES

fs



o du=clds

7= #j9] 25 E] $F(remittances)?t AEZEE o] A(transfer) S A5
o g dheth

(4-18) YFCTR; = Y WFy*wfdist;;* FDSC;;

(4-19) YINST("labor”) = YFCTR("labor”) — SSTAX
(4-20) YINST("prop”)= YFCTR("land”)

(4-21) YINST("ent”) = YFCTR("capital”)+ GENT— ENTSAV
— ENTTAX— DEPRECIA

(4-22) YH,;, = Y, sntyhyy ins* YINST,

ins
ins,

+ rhshy,* REMIT* EXR+ thsh,,,* HHT

Me2 TARIFF, INDTAX, NETSUB, SSTAX, ENTTAX,
TOTHHTAX 5 WA4Ad|A 2457, 45 292 GR $g1oz %
oAt Z7M3ZHdepreciation charge)S 3E3Fste] A2 DEPRECIA,
ENTSAV, HHSAV 59| 842164 01231, SAVINGS 354l 4] &}
e,

(4-23) TARIFF= (Y tm,, *pwm

im

(4-24) INDTAX =Y Jitax* PX* XD,

*M, V*EXR

im im

(4-25) NETSUB= () te,* PWE, *E, )* EXR

(4-26) SSTAX = sstr* YEFCTR("labor”)
(4-27) ENTTAX = etr*| YFCTR( capt”) — DEPRECIA + GENT)

(4-28) TOTHHTAX =Y htazx,,* YH,,
hh

(4-29) DEPRECIA =Y Jdepr* PK;* FDSC,

i"capital”



H4Z ALUVERHD2FHO| I 61
(4-30) ENTSAV = ser*[YFCTR("capt”)— DEPRECIA+ GENT]
(4_31) HHSA V: Emps;lh* YHh}L* (1 - htal‘hh)

hh

(4-32) GR= TARIFF— NETSUB+ INDTAX+ TOTHHTAX
+ SSTAX+ ENTTAX + FBOR* EXR

(4-33) SAVINGS= HHSAV+ GOVSAV+ DEPRECIA
+ FSAV¥*EXR+ ENTSAV

= =
= 9L gtk o) W2 FEES B4 A7 FAM LR £
(specific)o]ct. & Eo] AH 4=Y(revenue)> FBOR - EXR &5 %
oRgtth o] W s AR A4S AR e &net) sje]olHofA &
F7F g=elolA AEe & olAE W Aolth W o]F FE HEEA
Ueh A e migo A edor MR, e T HlFoly 54~ et
njefo] ofsf A% H .

ol
ol
)

Az 4 48 B Qe bt BAFA S (actors) o At 2.5
AR, A5 A2 +2H 555 gste WHAES UEdth &

vz} A& WA4] P«CDL, ©h3st AR &A 7 (Linear Expenditure

N

HF(gles wHetvlE) o2 A oic. Auaa] W4 GRS (A4S 235}
oq) #Y AES 24 ek

(4_34) Pl* CDl = EcleSi’hh* (1 - mps,,,h)* YHh}L* (1 - htal‘hh)
hh

(4-35) GD,; = gles* GDTOT



62 AMY RIZEDRZ Uloish OIALUUIRE DS Y 12

Cde=2 ToTaE o dd=dd s

DST, FXDINV, PK+DK, ID 5] w4 4e 22 Ao gt 42
3.

i
oL

(4-36) DST, = dstr;* XD,
(4-37) FXDINV= INVEST— S\ DST*P,

(4-37) PK* DK, = kish;* FXDINV
(4-38) 1D, = ;imatij*m(j

AEh By A5, ‘]IE"X]' }% Aol it +8 55 AR Ly &
A= %’5‘71 & ¢ FY= A (installed) g=thaL Vé o}, ks e
A =y H(separate) =8 WFEE Yed. F oA &=
(destmatlon o] B zLEA o] o] AA (heterogenelty) 7ML Aot A

A Azo] Fejd Jel G 7] o] nhe Fasich ge) Bgo
40 A o FasA ﬂ_w s =2je] 74 (composition)o]
ofat Aolg 7HIe 40 TES WAS] el ofke] Fakg JHAIT.
PKE 588 Hol ) Sl A0 Ao A8 oleldh 4 s,
GDPVA, RGDP 59| W42 A4 u
74 A4 AANA GDP HEdo|eg
Zulo| GDPE 4ol3l] thite] -4 AAZAS) B8-S Foko] 1A
§lo] ATk, B0 Folelq 49 WA BAS E3Hste]
W oAgHeR Jujgth (AHA0R) BAKY gz AE
GDP7} A% Zwlol4] A4 GDP9} 2AI317] $lajAl, GDPVA 444
AT BAE QA BRI HejHok stk A GDPY Bojol A
A7 5912, A2 AR tmrealo] Fold A9 AW WAZ A2ste] 4

ofgtrt.



) [

(4-39) GNPVA= Y,PVA*XD;+ INDTAX+ TARIFF
— NETSUB
(4-40) RGNP= > ,(CD,+ DST,+ ID,+ GD;)

+ Z(l —tereal,, )* E,, + E(l —tmreal,, )* M,

P4, 52 YT A A S 2 (symmetrically) # 2| ojoF gty =
NAZHE ol 28-S Hste] Hrstch mebs GDPVA

O

52 B ZFH(subsidies) & H7171x] ZHol|A AE o
o \

=

o

o

7h Sleh. Aok B 4% BATE AR RES| Bagict S8 5}
IS AR Hofa) tRe] 42 RAFE HIA g
2 A% 4 Gtk PYA $RAL 42 BATS TS HHAS A
oJstar giek

WA (44D ~(U-5)2 19 AAT FE ok sHe ALE AFES
A5t ok BRE URFAA0|L BE PPUSES Aol 2
Aol 2.

(4-41) X, = INT,+ CD,+ GD,+ ID,+ DST.
(4-42) DIFDSC;; = fs;

(4-43) GR=>,P*GD,+ GOVSAV+ GENT+ HHT

(4-44) Y pwm,,* M, = Y, PWE,*E,

+ FSAV+ REMIT+ FBOR
(4-45) SAVINGS= INVEST

A (44D M, AR E S w) i) =99 Hle2

m

9]
< HFY oo dis Fdsith 7HYg: wEbd FEE aEllA, =



64 AHUY RZR= uloist OIAQUIRS D5 Jut 02

(ol =S codd dd=dd st s

W APl o=l ol AkE Askel Hisf AE AR 23S
AAshe AS B4 (-4D9] s HlE XXD/XE ke Aol o9
gk iAol gl ol A Ak Ajste]l tid A Al 2
834 etk HGAC] tigt Aol Aatd w sakEo] et AFE A

Ak Aotk
B4 (442 QaNFlA dtEe Foth E2UA a4 I

(fs)> Aoz uAso] Jlekal 7Hgsal, shefu|e2A ot A

B AA saaget Fgol AR e 897t 4%

(equilibrating) W4= Hd 824712 WFo|th AAE mFol|A, AEd

EJot] He 8452 AiEA ool 7hssith XY

o F& It ddiEs 2A st 2 ARt A= A71A 48 4

s}% Aow EO}Ok ﬁru}.

it

3
e ol 2el8 AR A2 2 el 4 T
OlT). B8 ARAES THSE AL 4 A8 oa FDSC Heg
ol oleka sh Aol sigateh. olo] AFgaHE QAR AL
ASE 4 olek. el 35 1Y AEAES] 22 gl HE 7io]

dist(i, “capital”)

5. HAZH ZZ(closure)

oL

FA Ao

O 1T

AET} A Z

38 (balances)& ZzF3}

-
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)

(4-46) GDTOT= gdtot
(4-47) GENT= gent
(4-48) HHT= hht

REMIT, FBOR) 5<&

FolA FSAVE AAHth 433} Hee 5 88 EXRolth W44
(4-52)0flA] 7]7F4 (numeraire)o] 018 wj EXRE] ¥st= BAHA)
(nontradable) PD&} A A (tradable) PE & PMQ] Atj714, & A& slke:
= BT

(4-49) FSAV= fsav
(4-50) REMIT = remit
(4-51) FBOR= fbor



6 LYY NZPEE vos HAUUFHRH Y o

codd dd=d0 s

(4-52) PINDEX = pindex

CGE By 383} 944 7t 4FHAE 2Aeh A& S0f EXR
o $7h= AHAS F2E 7H(PE 2 PM)o] PDETE FHjA oz 45
stug A2 B7bAsHdepreciation) S Qjuldity. £& FTHT £9 £2
B ale] Fojd i) A wWrbEEE o w2 50 o W2 U I

g
stojof gith. tiobaQl $4L (71 7H4 A4 tiv] B A) EXRO gt
< 2Aste Aotk web TR WAHoR AAH g4 F5E
(FSAV, REMIT, =& FBOR) % sl YA w2 utSo]A o} sich
bRk AA] FA 2 A4 [4-46)L &
ot Zlo] asith AR 92 ekt 14E Alg wetvlEe] Ssf 4
é‘ﬂ i, JE XH GOVSAV)Z SFolla] Agatate} o] HA 4] (4-43)0)

o %O »E
> —V;
ﬂ
rlr
N J;
o
= 3 é
(o]
k) ‘L
L 17
~N
i
= ﬂ
flo =
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£ S9lunin's Hosich SAMY| 25 58 44 9 ¥% 272 1

o

£ Az deba 33 407 27]nital) AAE 23E 13}
sh 7HAelA Qojaict

1 AAL Qi _I?_gll x|71| t

+ OL- X =

ook

A
T

S WA AA (4-8)~(4-17)¢] 75 C-D Aikshe, = 4 = A

stof gk CES A%, =& 9 =y dufeo] gt CET Hekgh
mpetul o] g oot Zlo] dasith gy gh2 ZHzholA ol A
o] 8753t Al FAHAEEFE Aggit) ol ©@EAo] Fo4 uf o]
S(shift) 4 v]F ghu|gE 7129 % Ho|H2 5 gk L
C-D AAkeksr, W 4] (4-34)2 37 8445 mhetulgle} o] 5 glato]
B 5 4709 grehu|eE 7hAh SAM dlojEs FEE A4 XD, 84
8 FDSC,, RAAE FOTRY,, 58 33} R Qg0 1
A

T
Y QAAE0RRE P 9471d WE Y 8471F B ulg A



i A= el o= e

wfdist; & ARSI,

TV 7HE PVA2 AR gt 9] Al Eojzith o] 74
2 AR 74, S WS 70 QA Soll otk A E a4 4
Q= A e Ayt Jufebd o widist shetu]gje} (cheat
&) BIWMA 7HR oA 22E7] oot

(4-53) PVA, = PX*(1—itax;) Z’LO]Z*P
j

o1714 742 v]g|(ad valorem) 9% A itax, & EFBICH 7|8 o2
7H vl Alg B BERE SR 71 WA Aol A o] F7hEA
U itax stebojeo] 25HE 4= Qlok

ol& Zdist 1Az, F44] (4-9+& 2458 WAL Folstct 5
Al (-9 2EE ulF getugo] s EH,

ﬂll

(4-54) a,; = wfdist,* WF* FDSC;;/ (PVA* XD,)

SAMO ZEE do]g7} 271 o] AR QAXEL 7k BRo|A AHA|
B9 Qstolof Btk A, AAeIA CRTSE 719, whet
D BE 2ol 134 ok,

A 84 v|Fo] ZAEH C-D A9 olF wetE = gha #o
Sh= ol wob Atk A A& XDofl tiet glofE7h o wf 84 31
DSCyy, wue WA oy, ad; TEHE 5& (P44 48|27 8) o

A

(4-55) ad, = XD,/ FDSC!}’
f



70 AMMY RIZEDRZ UlOiEh OIALUUIRE DS Y 12

Ce=2 ToTaE o dd=d0d s

f

CES % CET 79 A4 g9 stetu|g o] ghs Folste= A2 ARt
o) AegAd W fAksteh CES # CET she& H|
(non—unitary) tjH|EF2ElA £ H3lelg A u]2 gigtolg, o]% 3§

_]

CES o9 25 diAg e U Aot +dF SAkEol A=
ol AE & e =g AST B0 pe; setvlEe (/84
- Dk A3k Bjsegt @A CET @pollAl pt; shefofelo] 2-8-Feh

ojfigt 'EAol FoE wf Y 88 £E IF WHAE olEsd
CES % CET g=pollA vlZ wefulgol sl siEs 72 & ek 374
(4-17), ) 8 YA 22 RE delta W2n|HE 22A 2 A 4 AT

L

(4_56) 61im = (PM /PD )*(M /XXD )1+pcm)

im im im im

(4_57) (Sim = §1im/ (1 + 611m)
whuRo R ol shehulEl WA (-15)2RE theal o] Ak
(4_58) acipy, = Xim/ [(Sim*]l[i:npqm_l_ (1 - 5im )*XXDi:npcm]_ l/pcim

A=
T

ol

w ol tiet At Bt

rlo



) 055

-z
Sl
Rl
1o
2}
k]
@
e
=
e
4>
o,
filjo
o
=
)
=
lo
ol

fade] WEo BN

o ARE ZRTh 040 B9 £(cEA, ARAR
e oleieh Hise], 28 159 aadels 24 A
g AN 4 Atk o|E Fof &

X
ko
B
>
e
2

J
o o nE
oﬂi
O
i
4 =

=1
do
10
[nis
ol
rlo
-z
Sl
1o
oo
EE
z

1}e)

@

bilDE 1 RROIA w54 SE e R ANt BF IS HA
AWl A3 A LEASE e Holch of® o] ot wfdist,(,
wE)e B A4F el BB 0§ 9 vigelt

BEE B4R 2o R, 47, X 9 Sol Fold ] 2714
02 237 4 Gtk $RE ARAE 27 FolW 0] REY A2

AL} wfdist,(AE) hehulEl ol ofg sebnle|o BT U
Noz A 4 olek Ballard 919857 AHSE HiRtAel ]He 7
B widist TepolE SR ARsHe Aolt ol5L, AR At B
of T2 §U ol 24189 MSRkR bk HEY 24
w7k Fold v 7 sEolx ARo] gt widist TretulEE g
AT Qulge 55 7o Astolo} Sk 7bgstel, A Aol ¢
22 olgdlo] HEY ARARS AN,

wftist, SIS, () 7 82 0[50l 4] £ AU 2

o il
o N

r°1'

& T3} ke @ AR A3 (i) 849 AoloA] A A|(aggregation) £
AL e WHERtE & WA ato] o2, A2 A% flojE oA EAHE]R|
o= F2 7 A WlE A (vintage) ol Al #3}, Ei= BE 7F esE o 29,
&9, Be is AN ¥ 52 5 4 itk diigREd e, 84t
AAE F2Ao|al HA Ee Y=o] EASHA] dertd Fojd 24-9)
o2 g 7hof FdstoloR ghkal 7HYiTt



codd dd=dd st s

ASE wfdist;; Sk E7E 13} 2ok HoA A3 9ol &
A= Abdol Hhgslo] gt o5 ket 7} Ao (experiments) 7t
Attt 7o 2 A AFA= zfolo] Yolo] Hi LA EAEo]
F Al Hel Eroletiinvariant) 7Pt & Re A AW
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(5-8) YNH, = YH,*(1— Y ,FDTAXR
ig

ip ig,ip)

7S] 2BAEE e 2ol A sl oA wE SAIR A2

2 ALk

(5-9) H,, = (1— FDSAVR, — TWRATEF,)* YNH,,

(5-10) 7X,, = ITAXDIST,* (Y ITAXR* PX,*X,)
9

+ ZFDTAXR.

1g,1p
i

* Y-Hzp

A ot Zol 7HA B sfelel| gt ojAlEE ALt A,
So 2

(6-11) #, = 1X,— (N 7AUT,,

)* I'X,, — TWRATE,* TX,

FhO] Q0] ARG D AZANES 93 £0T T
2 o5 AHERE T3 29
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(5-12) DY, ,+ D4, X, = Q,
1 gp

o Bz @40 FFHQ)L Aoz uAF Qltka 7145}
1 ghep|E| R FojHith Aol HAME7] $JaiAlE oIt o] FaAy
ol 244 £l gt =89} dx|stojof gitt.

513 Z f+Zqup gp:ﬂ.f}'

gp

qelEEe e
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(5-14) TRANSW,, = Y PWM*M,—~ Y ,PWE*E,

g g
— TFRATE,,+ FDSAVRFy * YNHy
+ TWRATE; /¥ TX ¢ 1

SFo] SURT F 4% SATL WAL o) R FelA7}
w3, v elo] ERTh Hot A%t AW SelAe] TR §
Qo] Hek, FEAL FA450] o8 2% vi(saving-driven model), 54

2o 08T 20| AAAE, ARAZ, delAE 5 Eak

(5_15) f[ls = ETAU 1s ig
+ TRANSW,*ER

*TX, + ZFDSA VR, * YNH,

ip ip

Z=(X), YA

WA, A SR, SEAE), ELED), AYA
5 2 64z TRAT WA S 0 S5 e
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(5-16) PM, = PWM,*ER
(5-17) PE,= PWE,*ER

HAKAE 43 AYAAE Hstd gAor Foja Aoz
Bk 2l AP hrst 2] e 4 Hstol
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(5-18) P*Q,= PD,*D,+ PM* M,

HEAE SUAAEDE WG 224 AES 715 FRstol
vt o] Ttk

(5-19) PZ*Z,=PD*D,+ PE*E,

oA71A AEAEY 7H AddEY 7ML dAR & AFelAe
A2 A FYAEE(commodity by commodity table)& ET|E 214
& 83 wEolthnz Al 4% Elindustry by

commodity; make table]¥} AFEH AFY HE[commodity by industry; use
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Olt
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oAl 7|2 BEE FAshHs WeEY 2, 23 WSS F9l
goma By si5 -5t Hrk 7|2 BFolA AR olof & M4
A = 49l Mt 714 @919 WE FES 4 gle
3 B2 BAEE MhSo] 271E) Eak v A8 (nonlinear) 1
ZoEEE HitE 2ZEYO|E o] §ste] TR e 5 =ET
B Lo A= GAMS(General Algebraic Modeling System) 43 E ¢jo]
£ o] g3to] A7l AAF 7] CGE 239 j2 2319t CGE &
o] 3k GAMS Z=zI1#o] gubze]l JLxE Sets, Parameters &
Tables, Variables, Equations, Model & Solve & 34 67]] oz LA
wof glom, Hlojgo] HH, Ao YLE F& AT gt FHES =
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ol 23] e 4% HetvlE e gl Adsto] ALtsofoF &
°lE ﬁﬂ“lﬂ«l HEe 71Ed SAMR 2R Y EEEl, Byl 04%

A ol REYste] sfE st HH, 1 A= 7|&d SAMe] Lehd
BAl FEE B Wl dASH Hh 2@ xdshd V2R
7129 SAMe| Yehd AR DA ko2 el ZloH, &Y
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. (930155 a4,=0.117 a45=0.133 a445=0.282 A 7,=934
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itaxr(1)=0.011 itaxr(2)=0.042 itaxr(3)=0.041

tfrate=0.042 PWE=1 PWM=1
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SUMMARY

Devel opment of a Skill-extended Computable Genera Equilibrium
(CGE) Modd: Based on the Sectora Skill Structure of Korean
Economy

Park, Jaemin Jungsoo Lee
Song, Chang-Yong Song

The structural equation system for the overall national economy
must be able to systematically comprehend the general trend of the
complicated national economy, and determine the effect of various
types of economic policies or the changes an economic system has on
economic variables. The Computable General Equilibrium(CGE) is
expressed as an equation system describing the general balance of the
economy, which enables researchers make a concrete assumption on
the government’s economic policies, production factor, preference
relationship and production technologies into an abstract general
equilibrium. Thus, many researchers consider the CGE model as a
realistic form of the general equilibrium theory and a useful tool in
analyzing economic effects depending on system changes or economic
policies in the light of general equilibrium.

Recent studies show that innovations in technology and manpower
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serve as motivational force for continuous economic growth and
accelerate the expansion of superior manpower by investing in
education and training in the light of nation is a precondition for
continuous innovation. Meanwhile, formulating policies related to
manpower should be preceded with the appreciation of the policy effect
appearing in various different sectors after systematically determining
the overall national economy. In this study, to supplement this aspect,
we tried to develop and expand the standard CGE model, which has
much utility in policy research. This study’s main contents consist of
the development of the Social Accounting Matrix(SAM) and the CGE
model reflecting skill structure.

First, the Social Accounting Matrix(SAM) is the table in which
connections related to production, consumption and accumulation in a
certain economy are arranged so that the sum of each line can
coincide with that of each row using the matrix accounting system
composed of accounts with identical lines and rows. Thus, information
concerning economic and social structures in a certain country and
region are consistently organized, thereby providing a statistical basis
for the CGE model.

In the CGE model, as connection relations, functional form and
setting of variables that significantly affect the results of policy
analysis are determined by the researcher, the model is diversified
according to the researcher’s temperament and intention. As a result,
the model is sensitive to such factors. In addition, the estimation of
various parameters is required in the deciding process of production
function, consumption function and export/import in order to develop

an effective model. This aspect should be supported with microscopic
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research. Also, related economic variables and policy tools should
precede an effective analysis of skill policies in the near future. If the
CGE model 1is wutilized in policy analysis, considering the
abovementioned remarks, it can be safely concluded that the CGE
model can provide useful information in making an investigation of

various policy alternatives.
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1465831 152820 511926 1534211  L117883 608791 06983 514015 976300

<E AL>



g 109

=

[S]
e

H

o

1o
ol

0

286,695

0

699,512

0

30,666

430,550
0

0
12,129
141
35,377
829
15651
4085
774
18615
3,086
1,082
6,124
1,631
7641
1,702
1292
9936
503

28

27
218
815
2503
14936
11,758
9786
19,498
620
-18
1,820
2472
9,183

9?1

33577

34%
12872

3047
38
274
1,299
16
6,126
15886
108,283
509
661
406
2,423
4508
13,082
3,668
6,426
26,967

26

79
15

%
1716
2841
3646

10,113
2805

339
71
1,900

22,702
4826
1543

27159
129
9233

9
325
1,265
1,790
8,331
11,949
12,403
376
749
1,190
419
44,863
4965
3,140

2,644

24
37,300
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24 25 26 21 28 1 2 3 4
66,99 11,134 4,017 1452 0 0 0 0 0
10,689 5949 17451 12,195 21,364 0 0 0 0
0 0 0 0 227665 0 0 0 0
20,074 10,889 9,360 8,081 1,224 0 0 0 0
62,719 7353 8,782 10,515 8444 0 0 0 0
126,752 13,052 28,266 12,990 1,55 0 0 0 0
156,332 28,365 57511 70,493 1,353 0 0 0 0
0 0 0 0 2448 0 0 0 0
9,.8% 3,746 23735 2,837 300 0 0 0 0
35,196 4,044 9482 30,748 41,864 0 0 0 0
TAT2T 57,938 54,995 39,141 0 0 0 0 0
337,610 182,948 423678 87,920 0 0 0 0 0
167,784 182,948 272,936 70,941 0 0 0 0 0
822,178 148,337 172,607 96,868 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
185,714 39 1,844 56,434 0 5345 18915 19,3711 12,115
0 0 0 0 0 66,096 782,866 94,324 105,681
2,212,242 TATTT7 1278243 625122 434,283 501,992 832,446 813,207 404,491

<E AL>
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0
0
0

897,459

0
0

564,967

0

0

414258

0

0

977,190

0

232,948

0

0

1,106,793

0

634,034
0

66,293
0

182,735
0
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11,339
549,730

1,458,528

13875

249,183

1,373
28,767
444,397

3446
323,746

1,304,382

2,425
373818
273,191

13,625
318,346
1,438,765

12,928
153929

89
3,709
70,091

1,278
39,506
223,519

828,026

800,392
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504,824

22

0

563,349

0

21

0

20

587,658

19
1,013,344

0

18
1,532,867

0

17
511,283

16
130,720
0

0

799,396

14
0

89,368




A

~J

21

20

19

17

16

15
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3,149
33,120
166,989

9,024
104,615
913,035

6,666
112,438
208972

14,263
519,087

110,860
674,209

56,284
643,942

19,787
1,033,131

285

1,533,152

1,59
512,878
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0
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426,638

27
0 6128%
0

26
1277111

0

747,660

0

2,134,801

931,150
0




S

31

30

29

1,134,828
2,702,625

1,796,157

2,405911

0

1,796,157 3,837,453

2,405,911

H

o

28

27

26

0

97
48641

661,634

10,133
436,770

34,445

1,311

3453
751,113

170,265
2,305,066

42,281
973,437

=
,000
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32 A 35 36 37
0 0 0 0 4355 434,905
0 0 0 0 623 31,288
0 0 0 0 32,312 731,824
0 0 0 0 126,359 413,053
0 0 0 0 19,720 202,455
0 0 0 0 2,12 69,006
0 0 0 0 226,304 860,338
0 0 0 0 367,510 1,474,304
0 0 0 0 13,479 246,427
0 0 0 0 225,122 1,202,312
0 0 0 0 70,797 485,055
0 0 0 0 192,845 757813
0 0 0 0 1,109,385 2,006,844
0 0 0 0 37894 127762
0 0 0 0 666,485 1,465,881
0 0 0 0 22,100 152,820
0 0 0 0 643 511,926
0 0 0 0 1,344 1,534,211
0 0 0 0 104,539 1,117,883
0 0 0 0 21,133 608,791
0 0 0 0 243634 806,983
0 0 0 0 9,191 514,015
0 0 0 0 45,150 976,300
0 0 0 0 7441 2,212,242
0 0 0 0 117 T
0 0 0 0 1,132 1,278,243
0 0 0 0 12,227 625,122
0 0 0 0 7645 434,283
132,403 0 11,220 0 0 501,992
1 0 12,637 0 0 832,446
424,053 0 -138 0 0 813,207
210,423 0 5014 0 0 404,491
6,165 0 -198 0 0 223519
789 0 345 0 0 70,091
155,64 0 2,503 0 0 800,892
82421 0 4670 0 0 1,438,765
3857 0 1,465 0 0 273,191
-2,19 0 -16,374 0 0 1,304,382
9,934 0 18,657 0 0 444397
13,221 0 356,871 0 0 828,026
147,607 0 174,634 0 0 1,458,528
19,052 0 4076 0 0 208972
122,492 0 176,512 0 0 913,035
43014 0 28901 0 0 166,989
146,09 0 0 0 0 512,878

<E A%>

Hc

Ju
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32 33 34 35 36 37
0 0 1,433,641 0 0 1,533,152
418958 0 51,99 0 0 1,033,131
416,276 0 0 0 0 643,942
199,051 0 3753 0 0 674,209
201,770 0 0 0 0 519,087
369,453 0 0 0 0 973,437
688,834 0 335,730 30,385 0 2,305,066
6,210 0 0 735,087 0 751,113
672,488 0 0 539,875 0 1,311,555
472,570 0 32 13,660 0 661,634
-2,424 0 0 0 0 436,770
0 0 0 0 0 2,405,911
0 0 0 0 0 1,796,157
0 0 0 0 0 3,837,453
0 1,611,305 0 870,081 101,800 7,920,081
0 0 0 0 0 2,702,625
609,369 880,515 0 1,067,024 119,037 2675945
2,036,972 210,805 0 0 0 3,287,503
315472 0 0 31,391 0 3,863,037
7,920,081 2,702,625 2,675,945 3,287,503 3,863,037 72,557,473




<EE 2> GAMS &

*== 1, Declare and initialize sets
SET IT Consumer aggregates / HOUSEHOLD, INVEST, GOVT, NATIONAL
/

/ HOUSEHOLD, INVEST, GOVT /
/ HOUSEHOLD /

I(IT) Consumers
IP(I) Private consumers
(

)
IS(1)  Investment / INVEST /
IG(I) Government / GOVT /
KT Commodity aggregates / AGRIC, MFG, SERV, LABOUR,

CAPITAL, TOTAL /
K(KT) Commodities

/ AGRIC, MFG, SERV, LABOUR, CAPITAL /

KL(K) Comm. excl. labour / AGRIC, MFG, SERV, CAPITAL /

G(K) Goods / AGRIC, MFG, SERV /
F(K) Factors / LABOUR, CAPITAL /
FL(F) Labour / LABOUR /
FK(F) Capital / CAPITAL /
GM(G) Import goods / AGRIC, MFG, SERV /

AUAS (G, GP):
ALIAS (K, KP):
ALIAS (I, IR);
ALIAS (IG, IGR);

x== 2  Parameters and Tables

PARAMETERS
A0(K,G) column—-sum normalized use matrix
AT(G) CET ftn shift parameter
B(K,G) interindustry transactions matrix

BETAO(I,K) final comm. demands
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BETA(I,K) final comm. demands shares

BP(G,GP) by-product matrix

CO(G,GP) row-sum normalized make matrix
COMOUTPUT(G) total commodity output

DO(G) benchmark demand for domestic goods
DELTA(G) Armington ftn share parameter
DISSAVO(IP) household dissaving

EO(G) exports

FCO(F,G) benchmark factor compensation
FDSAVO(! final demand saving

)
FDSAVR(I) rate of final demand saving
FDTAXO(IG,1) final demand income tax
FDTAXR(IG,I) rate of final demand income tax
FDTRANS(I,IR) inter—institutuional transfer payments
FHO(F) factor income
FHOIST(I,F) factor income distribution
GAMMA(G) CET ftn share parameter
HO(1) total final demand expenditure
IBT(IG) indirect business tax
INDOUTPUT(G) total industry output
INVRATE(IS) investment rate

ITAXO(G) indirect tax payments
ITAXR(G) indirect tax rate
ITAXDIST(IG) indirect tax share in gov't
MO(G) imports

OMEGA(I,F) endowments
OMEGTOT(F)  total endowments

PO(F) benchmark average factor price
PNORM total factor income

PWE(G) world price of imports

PWM(G) world price of imports

QO(G) benchmark composite commodity
RHOC(G) Armington ftn exponent

RHOT(G) CET ftn exponent

SIGMA(G) input output substitution elasticities
TAU(G) Armington ftn shift parameter

TAUT(1,1G) distribution of transfer by gov't in total taxes



25 121

TFRATE(I) benchmark transfer rate by world
TRANSWO(I) benchmark foreign transfer by final demand
TRANSFO(I) benchmark transfer by world

TWRATE(I) benchmark foreign transfer rate by gov't
TWRATEF(I) benchmark foreign transfer rate by household
TX0 benchmark total tax

WFO(F,G) benchmark factor price by industry
WFDIST(F,G) benchmark factor price distortion

X0(G) benchmark industry output

YHO(IP) gross household income

YNHO(IP) net household income

Z0(G) benchmark commodity output

TABLE B(K,G) Interindustry transactions matrix

AGRIC MFG SERV
AGRIC 30163 929427 218587
MFG 116967 5400517 1767532
SERV 54465 1358755 3209265
LABOUR 1821 3275 12968

CAPITAL 225575 995108 2616770

TABLE BP(G,GP) By—product matrix

AGRIC MFG SERV
AGRIC 461216
MFG 7082869

SERV 10843579

TABLE FCO(F,G) Benchmark factor compensation

AGRIC MFG SERV
LABOUR 33682 1084035 3084351
CAPITAL 225575 995108 2616770
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PO(F) = SUM(G,FCO(F,G))/SUM(G,B(F,G)):
WFO(F,G) = FCO(F,G)/B(F.G);
WFDIST(F,G) = WFO(F,G)/PO(F);

PARAMETER SIGMA(G) Input-Output substitution parameter
{ de Melo & Tarr, 1992, p.88 }
/ AGRIC .61, MFG .79, SERV .8 /;

PARAMETER EO(G) / AGRIC 4977, MFG 3113025, SERV 524197 /;
PARAMETER MO(G) / AGRIC 873222, MFG 2265616, SERV 512395 /;
PARAMETER ITAXO(G) / AGRIC 5343, MFG 428053, SERV 471272 /;

PARAMETER TRANSWO(I) / HOUSEHOLD 291138, INVEST 0, GOVT

28970 /;

PARAMETER TRANSFO(I) / HOUSEHOLD 151725, INVEST 177415, GOVT
0/

TABLE BETAO(I,K) Final demand expenditures

AGRIC MFG SERV LABOUR  CAPITAL
HOUSEHOLD 132404 1236533 3589331 0 0
INVEST 23857 826937 1825151 0 0

GOVT 0 0 1319007 0 0

TABLE FDTRANS(I,IR) Inter—institutional transfers

HOUSEHOLD INVEST GOVT
HOUSEHOLD 0 0 1516352
INVEST 908216 0 1590314
GOVT 3549976 0 0

IBT(IG) = SUM(G, ITAX0(G));

FDSAVO(I) = FOTRANS("INVEST",1);
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INDOUTPUT(GP) = SUM(G,B(G,GP)) + SUM(F,FCO(F,GP)) + ITAXO(GP);

X0(G) = INDOUTPUT(G):

AO(K,G) = B(K,G)/X0(G);

CO(G,GP) = BP(G,GP)/X0(G):
COMOUTPUT(GP) = SUM(G,BP(G,GP));
Z0(G) = X0(G);

ITAXR(G) = |TAX0(G)/X0(G);
FDTAXO(IG,IR) = FDTRANS(IG,IR);
ITAXDIST(IG) = IBT(IG)/SUM(G,ITAX0(G));

*

TX0(IG) equals column—-sum of government accounts

TX0(IG) = [TAXDIST(IG)*SUM(G,ITAX0O(G)) + SUM(IR,FDTAXO(IG,IR));
TAUT(,IG) = FDTRANS(I,IG)/TX0(IG);

TWRATE(IG) = TRANSWO(IG)/TX0(IG);

RHOT("AGRIC") = 1-(1/0.7);

RHOT("MFG") = 1-(1/0.8);

RHOT("SERV") = 1-(1/0.5);

DO(G) = Z0(G) - E0(G):

QO(G) = DO(G) + MO(G);

GAMMA(G) = (1/1)*(E0(G)/DO(G))**(RHOT(G)-1);

GAMMA(G) = GAMMA(G)/(1+GAMMA(G)):

AT(G) = Z0(G)/(GAMMA(G)*EO(G)*+RHOT(G) + (1-GAMMA(G))*D0(G)

x+x RHOT(G))**(1/RHOT(G));

RHOC("AGRIC") = -1+(1/0.85);

RHOC("MFG") = —1+(1/3.55);

RHOC("SERV") = —1+(1/2.00);

DELTA(G) = (1/1)x(MO(G)/DO(G))**(1+RHOC(G));

DELTA(G) = 1/(1+DELTA(G));

TAU(G) = QO(G)/(DELTA(G)*MO(G)**(-RHOC(G)) + (1-DELTA(G))*D0(G)

**(-RHOC(G)))**(-1/RHOC(G));

* FHO(F) equals row-sum of factor accounts (labour & capital)
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FHO(F) = SUM(G,PO(F)*WFDIST(F,G)*B(F,G));

* HO(I) equals expenditures on commodities and factors
HO(1) = SUM(K,BETAO(I,K));
BETA(I,K) = BETAO(I,K)/HO(1);
INVRATE(IS) = HO(IS)/SUM(G,X0(G)):

* Calibration of FHDIST(IP,F)
OMEGA(I,F) = 0:
FHDIST(I,F) =
FHDIST(" HOUSEHOLD" "LABOUR") = 4202067/4202067;
FHDIST("HOUSEHOLD","CAPITAL") = 3837453/3837453;
OMEGA(IP,F) = FHDIST(IP,F)*SUM(G,B(F,G));

* Household income specification
YHO(IP) = SUM(F,FHDIST(IP,F)*FHO(F)) + SUM(IG, TAUT(IP,IG)*TX0(IG))
+ TRANSFOUP%
FOTAXR(IG.IR) =
FOTAXR(IG,IP) = FDTAXO(IG IP)/YHO(IP);
YNHO(IP) = YHO(IP)*(1=(SUM(IG,FDTAXR(IG,IP))));
FDSAVAI(1) =0
FOSAVR(IP) = FDSAVO(IP)/YNHO(IP);
TWRATEF(IP) = TRANSWO(IP)/YNHO(IP);

TFRATE(IP) = TRANSFO(IP)/SUM(G,EO(G));

* Total endowments (eqauls column-sums of factors)
OMEGTOT(F) = SUM(I,OMEGA(I,F)):

PWM(G) = 1;
PWE(G) = 1;

DISPLAY AOQ,AT,B,BETA,BETA0,BP,C0,COMOUTPUT,DO,DELTA,EQ,FCO,
FDSAV0,FDSAVR,FDTAX0,FDTAXR,FDTRANS, FHO,FHDIST,GAMMA,
HO,IBT,INDOUTPUT,INVRATE,ITAXO,ITAXR,M0,OMEGA,OMEGTOT,

PO,PWE,PWM,Q0,RHOC,RHOT,SIGMA, TAU, TAUT, TRANSWO, TRANSFO,
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TX0,WF0,WFDIST, X0,YH0,YNHO,Z0:

x== 3, Variables, equations and model definition
POSITIVE VARIABLES

YH(IP)
YNH(IP)
Z(G)
ZAM(F,G)
ZAP(F,G)
ZXM(1,K)
ZXP(I,K)
PNORM

VARIABLES
A(K,G)
M(G)
TMAX
TRANSW(])
Y(1,K)
FINFLOW(F)

domestic goods

exports

exchange rate

factor income

total final demands

price of composite goods

price of domestic goods

domestic price of exports
domestic price of imports

price of sector output

price of domestic commodity output
production

industry output

government tax revenue

gross household income

net household income

commodity output

deficit input quantity (slack)
excess input quantity (slack)
deficit consumption quantity (slack)
excess consumption quantity (slack)

input output matrix
imports

objective

world transfers
consumption
factor inflow
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* Equations: declaration

EQUATIONS

PIMPORT(G) domestic import prices
PEXPORT(G) domestic export prices
PSALES(G) domestic sales prices
PCOMPOSITE(G) composite good prices
PXEQ(G) domestic industry prices
XSUPPLY(G) domestic commodity output
CET(G) CET function

ESUPPLY(G) export supply

CES(GM) CES function: importable goods
COST(G) cost minimization function: import decision
ACAL(F,G) first—order condition of cost minimization
BALGOOD(G) balance of goods

BALFAC(F) balance of factors

INC(IP) household income

INC2(IG) government income

INC3(IS) saving

PRIGOOD(G) pricing of goods

T10BJ(F,G) maximal excess input
T20BJ(I,K) maximal excess consumption
XCAL(l,K) calculate consumption
TXEQ(IG) total tax

FHEQ(F) factor income

TRANSWEQ(IS)  foreign saving

YHEQ(IP) gross household income
YNHEQ(IP) net household income
PNORMEQ price normalization

Equations: specification

PIMPORT(G) .

PEXPORT(G)
PSALES(G)

PCOMPOSITE(G) .. P(G)*Q(G)

PM
PE

G
G

(G) =E= PWM(G)+*ER;
(G) =E= PWE(G)*ER;

. PZ(G)*Z(G) =E= PD(G)*D(G) + PE(G)*E(G):
=E= PD(G)*D(G) + PM(G)*M(G);
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PXEQ(G) .. PX(G) =E= PZ(G);
XSUPPLY(G) .. Z(G) =E= X(G);
CET(G) .. Z(G) =E= AT(G) (GAMMA(G)*E(G)**RHOT(G)

+ (1-GAMMA(G))*D(G)**RHOT(G))**(1/RHOT(G));
ESUPPLY(G) .. E(G) =E= ((PE(G)/PD(G)*GAMMA(G)/(1-GAMMA(G)))
** (1/(RHOT(G)-1)))*D(G);
CES(GM) .. Q(GM) =E= TAU(GM)*(DELTA(GM)*M(GM)**(-RHOC(GM))
+
1-DELTA(GM))*D(GM)**(~RHOC(GM)))**(~1/RHOC(GM));
COST(G) .. M(G) =E= ((PD(G)/PM(G)*(1-DELTA(G))/DELTA(G))
**(1/(1+RHOC(G))))*D(G);
ACAL(F,G) .. A(F,G) + ZAP(F,G) =E= ZAM(F,G)
+ AO(F,G)*(PX(G)*PO(F)/P(F))*+SIGMA(G);
XCAL(LK) .. Y(I,K) + ZXP(I,K) =E= ZXM(I,K) + BETA(I,K)*H()/P(K);
BALGOOD(G) .. SUM(LY(,G)) + SUM(GP,A(G,GP)*X(GP)) =E= Q(G);
BALFAC(F) .. SUM(LY(I,F)) + SUM(GP,A(F,GP)*X(GP))
=E= OMEGTOT(F) + FINFLOW(F);
INC(IP) .. H(IP) =E= (1-FDSAVR(IP)-TWRATEF(IP))*YNH(IP);
INC2(IG) .. H(IG) =E= TX(IG) - SUM(,TAUT(L,IG))*TX(IG)
-TWRATE(IG)*TX(IG);
INC3(IS) .. H(IS) =E= SUM(IG,TAUT(IS,IG)*TX(IG))
+SUM(IP,FDSAVR(IP)*YNH(IP))+TRANSW(IS)*ER;
PRIGOOD(G) .. PX(G)*(1-ITAXR(G)) =E= SUM(GP,P(GP)*A(GP,G))
+ SUM(F,P(F)*WFDIST(F,G)*A(F,G)):
T10BJ(F,G) .. TMAX =G= ZAP(F,G) + 100+«ZAM(F,G):
T20BJ(L,K) .. TMAX =G= ZXP(I,K) + 100*ZXM(],K);
TXEQ(IG) .. TX(IG) =E= ITAXDIST(IG)*SUM(G,ITAXR(G)*PX(G)*X(G))
+ SUM(IP,FDTAXRIIG,IP)*YH(IP));
FHEQ(F) .. FH(F) =E= SUM(G,P(F)*WFDIST(F,G)*A(F,G)*X(G));
TRANSWEQ(IS) .. TRANSW(IS) =E= SUM(G,PWM(G)*M(G))
-SUM(G,PWE(G)*E(G))-TFRATE("HOUSEHOLD")*SUM(G,E(G))
+TWRATEF("HOUSEHOLD")*YNH("HOUSEHOLD")
+TWRATE("GOVT")*TX("GOVT");
YHEQUP) .. YH(IP) =E= SUM(F,FHDIST(IP,F)*FH(F))
+
SUM(IG, TAUT(IP,IG)+TX(IG))+TFRATE("HOUSEHOLD")*SUM(G.E(G));
YNHEQ(IP) .. YNH(IP) =E= YH(IP)*(1-SUM(IG,FDTAXR(IG,IP)));
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* Define the model

MODEL CGE /ALL/;
*== 4, Computation of equilibrium

OPTION ITERLIM = 15000;
SOLVE CGE USING NLP MINIMIZING TMAX:

DISPLAY A.L,D.L,DUMMY.L,E.L.ER.L,FH.LH.LM.L,P.L,PD.L,PE.L,PM.L,
PX.L,PZ.L,Q.L,TMAX.L,TRANSW.L, TX.L,Y.LLYH.LLYNH.LX.L,Z.L,

ZAM.L,ZAP.L,ZXM.L,ZXP.L;
DISPLAY PNORM.L;
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