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Abstract

An Analysis of the Effects of Age-related Expenditures
on Growth, Employment and Income Distribution

Project Head: Sang—Ho Nam

According to the recent OECD statistics, old-age poverty in
South Korea is the highest among OECD countries.) The un-
precedentedly rapid aging due to the low fertility and longevity
made South Korea to show the highest level of old-age poverty
among OECD countries. Furthermore, it will be expected to
continue at least for a while.

In order to alleviate the poverty, the government of South
Korea rapidly increases social expenditures, even though much
less attention was given to the method of financing for the in-
creased social expenditures. In order to attain the efficiency
for the social expenditures, the method of financing for a given
social expenditure must be prepared at the planning stage of
the old-age related social policy.

In the partial equilibrium analysis context, we analyzed the
effectiveness of social expenditure on the elderly by estimating
generalized beta distribution of type II for income first in-
troduced by McDonald (1984). This approach is especially use-

ful because it provides robust estimation of old-age poverty

1) http://data.oecd.org/inequality/poverty-rate.htm
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and income inequality.

Also computable general equilibrium (CGE) modeling frame-
work was employed for the analysis of growth, employment and
income re-distribution effects of social expenditure on the
elderly. The advantage of employing this CGE analysis method-
ology is that it can contain intermediate inputs in the pro-
duction process, inter-relationship between economic in-
stitutions, and it can consider the heterogeneity of households.
The last element, i.e., household heterogeneity, is especially
important if our concern is on the growth and distribution
nexus.

The empirical findings of this research can be summarized as
follows. First, for a given amount of social expenditure on the
elderly, the basic pension and the national pension have differ-
ent effects on the economy, especially for growth, employment
and income redistribution. The basic pension covers the bot-
tom 70% of the poor elderly, whereas the National Pension
mostly benefits those above median income. As a natural con-
sequence, they have different impact on the inequality and
poverty. Our CGE analysis shows that social expenditure on the
elderly increases the compensation of employees as well as the
net operating surplus. The basic pension increases the dis-
posable income of the household lowest quintile about 3~5%,
and increases nominal GDP by 1.4% and households con-

sumption by 0.44%.



Abstract 3

It should be emphasized that careful attention should be giv-
en in increasing the efficiency of social expenditure.
Furthermore, the targeting of social expenditure policy must be
carefully investigated in order not to suffer from the in-
effectiveness of social expenditures on the elderly. It should be
emphasized that the age-related social expenditures should be
based on the scientific and the objective empirical evidences.

The link between macroeconomics of the CGE model and the
micro-simulation part of individual household behavior will be
useful for the forthcoming research agenda because we did not
have close link between micro and macro behavioral relation-

ships so far.

Keywords: National pension, Basic pension, Computable General
Equilibrium modeling, Generalized Beta distribution of

type |
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o v]Xl= FFE A3t Aatolr}. o] Aol ofstd 7] a7t F 4t
AL 24 “HFAAFIAHA(0.065%), 168 7] 7k =&(0.063),
279 ‘TFBH L =(0.027)012L, FIFol AA vEht A4S 6%
A E AR (-0.061), 991 13 441 (-0.057), 89 HIGEEEA

£(-0.049)°] E} 5L40ﬂ AR LHane] 7= w3 @4 o &1}
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x1lab(D) 20184 20194 2020 20214
24 K54k ARQAHIA 0 0.065 0.116 0.154
16 A7), 7t~ & 0 0.063 0.110 0.146
27 35973, =% 0 0.027 0.048 0.064
30 &3}, 7]Et 0 0.020 0.035 0.046
23 28§, B3 0 0.019 0.034 0.045
28 WA HA 0 0.019 0.034 0.045
29 BA, AFEA 0 0.019 0.034 0.045
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x1lab(D) 20184 20194 20204 20214
1 549, 94, 4 0 0.012 0.021 0.027
18 A4 0 0.011 0.020 0.027
22 A4 0 0.007 0.012 0.016
21 24, &4 0 0.002 0.003 0.004
17 = 0 0 -0.001 -0.001
3 AE, 2=, 9l 0 -0.006 -0.010 -0.013
19 Z=4r) 0 -0.006 -0.011 -0.014
25 ARAs7 e HA 0 -0.010 -0.018 -0.024
26 AFAA LA HI A 0 -0.023 -0.041 -0.054
20 2FAHEA 0 -0.026 -0.045 -0.061
10 F&5AF 0 -0.029 -0.052 -0.070
14 5780 0 -0.033 -0.058 -0.077
5 54, &ol 0 -0.034 -0.061 -0.081
15 7H, 715 0 -0.034 -0.061 -0.081
12 A7), A= 0 -0.035 -0.063 -0.084
4 A5, 957, A 0 -0.037 -0.066 -0.088
11 71APH 0 -0.037 -0.066 -0.088
13 A 0 -0.038 -0.067 -0.089
2 Ag, AR, 7RA 0 -0.038 -0.068 -0.090
7 SEHAE 0 -0.049 -0.087 -0.116
8 HFEHAIE 0 -0.049 -0.087 -0.116
9 14=&5AE 0 -0.057 -0.101 -0.134
6 A¢, A% AE 0 -0.061 -0.110 -0.146
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HEH, 052 2008WE ARE o] §ste] eiutlel ek B Ak

7R ity BYE FEHL, Al 7] AR Ao Bag Fot
of Mool T ANE Fungith TAH AU OR (1) NS
QLA O S%EQIE s, (2) BAHCE 24o] AH A, (3) 540}
AH 1%EAER ASHE Wote] A 7S vmatgeh. WA FAjo
3 er14Ql avke AvnE 3 WA geto] g 2 Ao ekl

g

|:o|‘ 1=

&



H2% 0l2X HiE 35

T, 47149 ke A 74 wele] BE £4E SAv)E Aoe
o}, vhgio] Ao mlxi ks ek (1)01 7V 27 ekt
2402 WA ASHE Aste] 25} AT, T
Aol otk Zuolx Wast loletn Roln, WA st
AL ARAZY avt Agsolof ek Fe

o bOl' o& mﬂ. i

3L QoK Y, A7, 2010, pp. 108~110).
A5} (2010)°| A= Harberger-Shoven-Whalley EFJS] CGE
23S o]&sto] vt F8 Al gt AleSth g el 7 4

AFA) 4 wstel A% wae] vXE A BAST Fa
24 Aol ofsta, BAHA A& QS AEAL HelA Ay
of H]3lo] A0z oFzk AxIH ol ) A | 2B E Sof o
3 PAAER Qsto] BAH AIh AR Pom, AEARH S8
ol etz MrkE Aojrl Hx] gherh Btk & HoHE B
U 2SR 15E AL SsAE A 2R AAES

of Thto] g0l 3 AEH Q) A AUS St Ao] § AT
Qe Fgstect S F0 ARG vlEe Atol w2, 40 4
Qo RAFHIA, 23 0] Aol MM ul S HhH] wg
Holeka g} E ALSld B4 AT F8 HADIE B0
SR 5), 24 £ 5 0 Sug Uo g ogsa

p. 21).
2794, LHAQ012)00A4= &l 4 FA o= Qlste] HA|P%F

o] £3EIL B9 ALE ARe)} Fasdte] A5EPSo] A5k 7t



Ly

36 =¥ o AMEXS0| 4% 18 =20 0jXl= &t &4

M x fo
i
i)
=
1o
ol
)
kd
oo
1o
>
N
S
v
)
=4
ot
o
o
o
FlO 1
G
O
=
é

e
i
=2,
=]
>
rr
|
&
fol
t
_\|l_l
f
Il
=
i
)
0
[?lli'
pa
lo
it
H
F
Rl

A

=l aARl Aoz Yey=T

2182 0.18% S7HITHAL jtet. A4 22 ¥R g2 FAE
Agistal PikE EoAA L85 A7l oA E MM A4
o2 QIet dAtE| A4 aits Ads SEAA 7P 2A YER
7Fs/del &71 W&ol %L%X—*.E SEHIE 2er7lE 8]0l 2

27420084+ CGE 2¥< 130}04 ‘:‘olﬁ AR &0l &
SRt =l AA o) v X= BIE B4, ASAHEWE 7t
A EXMU% SOC T2} o] H 4
X ako}wi AERHE
A5)S dishr|Ert
18 SOC ﬂtﬂﬂ o] vigF] sttt ol Bttt & 35 =9 $71
P22 9 v}t GO 2 Qg X &2 AERH} FAAGH ol
To] HA] vt R Y, 2008, p. 125).
QFEH(2009)9] Aol =W A 5% QIskH= 7= 80009
AHZF 2 AAERE oJof 7} gt gt ABAER AR SLES]
HH 2R 75%, 5ol 25% o] dl"o] ALE I, FEYA9]

lu
1
lo
utl
N
=
gﬂ
rr
i
rlo
N
)
A,

20

rol' T{g r
E
PR

S )
U
=)
> K
oy o
o)
O
Jlj 1 7
ey
e mlm
o,

rN

P w4 BCY)
o% fo
ol

o]

=

S,
ol

AQ



H2Z 012X vig 37

Z7He AEAR ol 88 5 LKL Gk E eld] o] tE 3y
X o} BA|e BRASAE BA] o vlste] A5 ofat F=rt
37 gfeka Herow, oleigt 2] ofst FAl: HoASel t A

A A Pos meet 2 gk Holth 2 WelA] 5% At 7
AT F1Z0] AUAZRT} 0.192% A% FolAl], ol FokAE
o fitoz Sl APAEE DA 4 Aok Aol ol Azt
£ 23708 Yool sk B4 ZTE Esto] (EEHT} 7
Aol 29 A mATE )z ATATe} Hekditta

£ 4 oherE, 2009, p. 145).

A5 (2000904 = A47Fs LRFB(CGE) 3= ©]&5to] ¥
AUAI HHL] Al Fd A2 G3HE B4k Q). o] A= HAA A
g AT A g2 A F ofuRldl, F8 AATe] 9ot
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H1E UBSHE HEFRES)

A2 gt B4 B @41}59« xlE wiate] el ane A

71&9] AFolA AGEANE hRE 4 25 B XA TEItE
Exo] Qltt. FAFog ZI-HFEE Fisk X, Lomax X,

-
)
r
i
i
)
i)
d

s
1o

Singh-Maddala £3%,7) Dagum £3Xx8) 50| &
S0t Aol Satnt. dutshE HEREEoke= Y i) s HE o]
&5to] A9 AAmoll 7P FARRE #2F Zot Ethes §40] At

McDonald(1984)7} A8t Zofoll A2z &77t A2F2] Lvts}

H HeRE 2= Al 719 sketr]EE 7HAl+= Singh-Maddala &34
Dagum #ZHt= & ¢ d¥iskE =9 £xolth. GB(2) £29] &
S8 (probability density function)= th23} Ztt.

6) o] A9 W82 tiFE A9 MY AHFAS, 2018b)olA <183t Aot

7) Singh, S.K. and G. S Maddala. (1976). "A Function for the Size Distribution of
Incomes," Econometrica, 44, 963-970.

8) Dagum, C. (1977). “A new model of personal income distribution:
Specification and estimation” Fconomie Appliquée, 30, 413-437.
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ar® !

o Bp: )1+ (/b)

f(x7a7bp7) , x>0

A7 Blu,v) = I'(u)(v)/Iu+v)e e, 1( - e dokgke
£ Yehdth E o] 329 E4Z YEtdl= Hl 74 sietrlEE B Q
(H9] = 7Hth HA gvE a,p, ¢= °] 29 FAA1 FHE
BRI, b= B2 AAA 42 Y agto] AH 255 &
39| F& 1] FEo| o dHsH Het, pot ¢= A7 o] 29| 9%
I QEXR We] REZ 43 FEulEolth ap(Ew ag) 4ol AA
GB(2) #x9] A&(E+= LEF) 7] FEo| f ¥ H&S AYH,
pet 39l AHiAQ Z7]= GB(Q2) £29 H|YY F=E AT
(McDonald and Xu, 1995, p. 137).

o

H

o l_.

F_El

(O 3-1] GB(Q2) 2no| AE:

Testable
7 restrictions

A& Kleiber, C., and S.1 Kotz. (2003). Statistical Size Distributions in Fconomics and
Actuarial Sciences, Hoboken, NJ: John Wiley & Sons. p. 188.



H3Y mEsd 24 WYE 4

o1

GB(2) 204 p=1%] < Sing-Maddala £27} 11, =121 7
2 Dagum EZ7} Hth E p=¢=19% ALof= Fisk 2271 511, &
t] EQES H9E a—>00]al p—00°]H GB(2) +%+ log Normal #3%&

2 $E3ltHMcDonald and Xu, 1995, p. 139; Kleiber and Kotz,
2003, p. 188).

—",‘—é Ao 2= HIAE X% 3Knon-linear optimization) E+ &
A HHEE o]&ol= Pk FH(full-information maximum
likelihood estimation)e] RUtt. o]0 wisto] Graf, Nedyalkova
Munnich, Seger and Zins(2011, p. 2D)°lA+ GBQ2) £E&<9] &+
7 A¥o] vttt HAE F4aAks FHNNLS) T HA| ZJEE o]
&ole A= FHYUFI-MLE) SR ¥ FHEEIF} UeTE
et AHE AAS=, FARETet Yty HRolA A
FHEE o]&st= AYeE FHHol ¥ U2 235 HE = Sl
St SFH(Graf, Nedyalkova, Munnich, Seger and Zins, 2011,
p. 21).

2 AFolA F=& o] &Stz BB Aloge AYATe} gtk dE
Z3)(generalized entropy)*|$=°|t}. X]LV%] = 7Fg gy ol&H=
EG ArolH, dulskd AEZuX|4= vietu]Eglo] whe} 329
E4 779 EH52 & H AUsHA AHE 5 vk AHol et o
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A o] Foj 77} the ) 2t
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A7IA 1= A5, wie 7FRAE e gRkskE AE=Z1(GE)
2 00714 FRtl(co)7HA] UEhE &= 9low, HE AFS] 450] 5Y
o A A5 BEO Aolls a1 09 gh= 7HAIAIRE, & A7t
EFTETE I 32 AAA ok E a9 o] A255 5HASY &
5 ®slo] vIZsH, aglo]l 255 AASY 45 Halo] vigstA vt
S3sttk= E4Jo] QltK(Shorrocks, 1980, pp. 613-625).

Foster-Greer- Thorbecke(FGT) H XX o Y2t = X9 H]
o g YUty Holt}, o] FGTA|¢E ©]&st
H QO] G, ‘ﬂ?:o A, 85 Jeo] vttt e RS Z8S 5
A= AL E A& 4 i Foster, Greer, and Thorbecke, 1984, pp.
761-766). A& =4 0 2 YEY Y of23) Z

x; |*
1__
z

71X Zi= FolX §12A, N & F7], H= &50] Z ol A
HE9 £, = /A 255 UEHdth o 7= Tt Eld),
o] gro] Zom WAl o}aa A}ﬂzﬂr N2 44 AFEY J%Ol 59
SHA B7tEH, o]

o & 9u|E Fojgitt. ‘%’JZJ Tjzte IEH ol OOl‘ﬂ H2Lo] FFE(HJJZ—
)5, 1°]H Y129 A=®EZAE, 20/H 2 1F YW EF5EE Y

EFLA] =t

1 H
i=1

2
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X243 ORANI CGER 2| 712

AA7Hs AutAE 23 (0]5} CGERE)oet Yut+#3(general equi-
29 7HS Agdste] AAFAE 59

Ry
ok, A4 9 7F F2o 9] fK(flow) 7Hdol Y4t B2 FAE S

O] oA oot 4= Qlot. T o] B2 oheFRt AP Ho
Al ¥=pof] wA]= =
T BAT 5 Sl BYolthE g, 1993, p. 57).

CGEE®Z ml= WA o WA &= 7RX|7F 78 de] 2o]al 9l
th9) 7| A= 19709 S5 S5 HUA|(Monash) tHeke] A EAAl
E|(CoPS: Center of Policy Studies)ollA] 7§t ORANI-G 2¥& &
o= sh, LUt g T A& ARAAIA ngayt B4 A
ol E W5 o] 22} glo|gH|o|AE HAs] 24 sk= = AR

1. ORANI-G 2&!10)

E dFoM= FAIA a3 £4S 95 ORANI-G & 7|20z
sto] S Ao s HEXOoZ O] 120} fo[EHo]AE F

9) 35 W49 2FPL2 Johansen(1960) EF 1 HIYE £t o] 2P B2 =A%
I F7HEES ol&st FFSE AR qu]‘:]' ul=t W42 Adelman and
Robinson(1978)9] d4tE %2 Er}l. 539 ORANI ZFL2 1970dd] 49| Peter
Dixon S°| 9J5to] 7fdte =Fo|tkDixon, Parmenter, Sutton, and Vincent,
1982)

10) o] BXo] tist A2 Dixon and Rimmer(2007)9] 333 43S skt



48 ¥ o MEX|S0| 4% 18 -2l 0jXl= &t &4

Aottt o] 2¥-2 ©d F7Ksingle country) AAIE 7HYsta, H4
A AAE BT HAE(%) Holez EAE.

ORANI-G EolA= oAl 7HA] §-3 9 AAIFAIE 7Hdsh=H], ol=
AL, Au|RE FERRRE, G R A sfj9] 9] Al 1Fe ok A4k 30
N AGO R o]FolA glom, 7 Bl slue] < "gﬁﬁ‘:}—ﬂi
th1D o] Z A B4t FUiAl= ALY B4 diA BAE 7= A
2 7Pt Armington, 1969, p. 159, 1970, p. 180).
SfjQ] Fi2 30719 AF L= o|FolA U=t w9l BAFA= 2z
T 60719] A 2 A o]&5te] A3t 5= ettt 12) AP4kRt

N

= A FYERE ofY =t EA], e, AR Qo gAF EEof SeHtE]
£ 7]t H]8(other cost tickets)& &M Hrt. AHLQ A= EXFR;

of Jsto] gRgol A\, BA| 7FsAo] Tk 3259 AHate] A
gt of7lolz 3059 FAeL S @ o] Ro] EatHrh. RE A
AL FPEO) A gm0l 0'o]H, A Rtz Qlste] 7|2 AT ARt
744 Afolol] Ax7h WAy Eek 1

B Tt a0k T A AN AAZA AR, 3t
A, avlAo] A5} Yeis Etel APEG AR 2ot JgHon
FolA o5 Fpgstu, she) $EO| S8 A JyH 0 Fold A
0% FhAsIt AR A1) Aol ufeh AL Aol TRk .0k Ao
3 33 wot A4 AEeny 2EEn, X9} m5o) i TR
0= o2 AL $:a0] oJste] AT
I5h9] =0l Tkt o] thal A9 R TR

=

)

11) 3 ARJolA Shbe] ARERE AARIS 7H9E AATEAoE E2AS FHgolc.
she FE-AASIOIAL ol e sk etk

12) 5 7H99] A, 2ol dhste] 22 30709 ol glomz 6071t Hiek.

13) 7127H80] 7412 S5t AAR7HAe] QlojAnt,



H3Y mEsu 24 WYE 49

(1) £8 Ao RO ata dol et gabte] o] digt A
Q) 2417, FAR, R, $EIA 2
HZESQE Ayl 21

=2 2 0 R L

(3) FEI 294 g4of tigt =a-FF i

4
e
0
_>|~I_,
©
o
i
i)
5

1) 7] ¥4

X: 4%, 2d4 24, 7| ulgol gt 58
7. 4%, £UA 84, 7] 8ol Ut 37
P: AE EAA 4, 7]E} H]go] tigt 714
A: 7]&Wist Ex A5o) wst

V: A 4

. ad-valorem A&

Q3

—1

: power of tax (&, 1+7)

BAFA 2 13- K superscript)E °18RIt &, (1) AL
Q)= BAA, 3)2 AHA, (e F, B FHE Uit

EAH JYika 40t 7]e H]Eo thsfAl= thE9] ol AKsubscript)
£ o]gsl=d], (A= 294 gAas (DL =534 (K= A28 A,
(N2 EA], (0)= 7[EH H]8-E& UefiE =& A1t}

FE S R AAS UEY] AsiM HAL 9} sE, AR UE



50 L@ 3 MSX|E0| 4% T 20 DXl st 24

7] AshAE 27} 5 ol g3it.

g B0, X7, & Aol BEAAR o8 iES] sgHL e
ok E 7132 ZA7E Anlgh FUAYAREC] gt 24 (power of tax)
£ UpEhdc

2) AR

& SPAH ABSIE BYE 30719 GeloR T4 Ik 4 2

oA E Ut AEE BabetH, AP 2 ARIEE S50 9l
ota 714 Ohjr(sector specific). E}E}H b ARG Q] AREEAl = Fo12
740 diste] AuetEe] FAES AREE ARJIA, E LupetkE gAtst
I AuiES FARE ARIAE 5"] o A7sfiof gttt 7| A= TFE
gt B E¥ BA|ES 7HYsh, ARoAE FREd

(Leontief)qd AAIE, oMol A+ CESE ABAE o83ttt 24
Hog 7+ A& B3 (commodity composite)= WA} +AAE
CES ¥H|=2 Aglolo] 4o, Q4 EsHRj(factor composne)L =9

Q49 %, AE EX|E CES FHIZ Adsto] det) 2oz jBE
O] AR ARE Hol)], EA 94 E3A] W 7]E B] &S 1 H
|07 ZAdlelE Y 2E ATy APA]|&S o]gdta] dect

T8+ AR olaS Fdsiole IAolA 2.
Wi7le F oA oleZ A= she AAETdel 24=Ed

A
20 w2t ik o] gt e gfo] A= Aol FAH O j4Y
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of ol &F(Z,)9k TS et 2k

=, =P X pE) X pIN) x (V) =130

J J J
XM= cps|x!, x5 PN j=1,...,30

o714 YAk Q= ¥ 7S fa™H (effective quantity)S UEF
W=t 7 52 T AR FdZgw A4S Qu|sk= Aol
CES(Constant Elasticity of Substitution) &<ra HiAEFE A9 F7]

7F AR AAEE FE B e S8 S ohe} 2ol
el
(%) = y(2)/ 4 (D) (%) = p(L) (Z)

oftoll A W A7, AN AP, AN E A7 BAQ 40 T 71&E
AW, AEAFA 7EAH L=k 7|&AE, EXHFE 7S
£ Yetdl= 7152 ARgglt

o]A| Lagrange &5 7|#H< o]&alo] gro] &35} BAS W L&,
EA, 5dasd ot s8¥%E A
O(zero)olghe £1& HsHH thZo] FH3Ith

<

P x P = plE) x (K9 p) x (1) pV) x (V) s 30

J J J J J J J J

A7 P ARl o] 8ElE fE ARFe] Jojne e
o



S 8P5E olegsol tfYsha o]

iy S

o2} -2 ok QJH|-83>(unit cost func-
L¥)1/(1+p) p(L¥)1/(1+ (K*)1/(1+ (K*)1/(1+p)

{CJ 2 P 1) _,_st 1) P] I

+ (I ) pe ey il g | g

o|& thA| 7t=fstA Ad2lsotd tha Al 4A Eot

P
C;L>1/(1+N) J _CEAV)I/QJFH)

1—
1

(5*)
_moyarw) Lo
= 7
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(23 3-2) o) i 42 X

Local Export Local Export
Market Market Market Market
7
T
) [o] e
T T i

<>

Activity
Level

[ |
Primary Other
e ‘ Factors ‘ | Costs ‘
|

&> <@
i

[ |
Domestic Imported Domestic Imported .
‘ Good 1 ‘ Good 1 | | Good G Good G Land Labour Capital
Key

outputs T
[ | |
Labour Labour e Labour
type 1 type 2 type O

A& Horridge, M. (2014). “ORANI-G: A Generic Single-Country Computable General
Equilibrium Model,” Revised edition, p. 18.

4

FUYEel 5y 72

~—

FUHFAES T 720 A= Armington(1969, 1970)2] £
A YA 7HE -8Rt &, SUFUER ol8He 95T =4kE
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< AR E4A dA B4
TIote eUET =4t o3} o] A 4Eh:}. P /\g/‘k_}g
o] AATIth= AfEAS SE5Uth= AAISINA A Aol diet =
UFT FAEY] £Y B8-S Faslohs T gt -8+& th23t
Zro] AT 4= 9l

0

X1_S(c,i) = CES|ALL. s, SRC @

5) Al e, SHA

FEE0] gt =89 iRl gt 8= A= o 4 ok ot
A 9219 BYoA= ¥ HEEHA(CET: Constant Elasticity of
Transformation)oll 2J5f A= A|qt F Q9] AF F42 A2 e

2 QIEFe ol #slojof gtk o]d WAS WA +2 o] ot
599 FUEC] et S0k theat o] trerd 4 itk

FEA gt S (9):
X0dom (¢c) — X4(c) = p0dom (¢)— pe (c)
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TUHAR] it 3F(59):
z0com(¢) = [1— EXPSHR(c)]|*z0dom (c)+ EXPSHR(c)*z4(c)

2ol ¢

pOcom (¢) = [1— EXPSHR(c))*p0dom (c)+ EXPSHR(c)*pe(c)
o7|A Z7ol &L ‘09l Ao 7St 14)

6) ALZAEFA

QAR gt FAE BRGS0 Jste] o|RojAm, AE AR
o tste] LG FejS) AEAUAS ATE 5 Uk ARGHS T
oF A AEGY A EYB] A %

= 53 952 QJ9fstA Ak

ol A] QI whoh o] AL AE Aol Estelo] glom, 17
32 4190 apet Zfol7t Qe B Aol ] AL 3 el EA
o] IS AHA ol A4S SAGIAE oln] FiE B
232 o] §sto] F el P4 P2 ARAZ FHYT. o] B9
feEeln P40 SO Qste] BEAY T4 g Tt Zol

Mo

o

_4

14) 7198%5E FAske o Bash AAola Aihgo] Z3tE o] Uk
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o714 AFL sebulEo| 1, X\ L jArdollA o iAFE] Higt B4
£ 23o] it S8 FS ekt the T oA RS YRS
CES < BE|2 Agtslo] £48 B3RS vhed),

=CES(X, . X% )ij=1.....1

Ex7e] &L AeEon Gaz e, Py 254
ul8-2 pehdt. ol v,o] tiste] FEAUIR-S 24siehs jRE]
=R theT} 2.

(v) (2) 2) (2) 5
Py, = Z{ P2 X2 + PR X2 ) =1,

1=1

o] Aol Pz FAARE0] jHE0] RAAe] Hhale] Ak 122
Uekdick. o] £A419] 8(solution)is thew} o] lojAlck.

1
v

YA 9. Pz) {Z,ﬁl/ 1+wv P( )U/(1+’b)} ,

Uy J 008,570 4,8,] 0,8, ] ik, j

i=1,...ks=d, fik=d,f

o714 w9t ve  TElEolW, —1<vA£0,9,,, > 0°]1

E&]k 1S ZZ3)oF gith.

i=1
FAol| ofsf £ iAtdolA Az agAEe] I IE2 [
9 3-3)} 2T} of7|N RS I RS} 59 AAHES] xgow
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TEHL 7Pt siiAlet sdAle 1l diAEE S AdH ©f
A e FEAShe El2E AT ARl WAlR AREAE B9t

EAYE S8

E 22(c,s,i):

22(e,8,i)—a2(c,s,i)—s2_s(c,i) =

— SIGMA2(c)*[p2(c,s,i)+a2(c,s,i) — p2_s(c,i)]

o

71 A AANA e FE, se T 93, is AYe 44 9

BALAE ARPHo] PR FYSA ok ApgATh 4

(38 3-3) §Xf 489 71X

T
VZZZS;EJ()‘) New Capital
§2tot(i) for Industry i
V2PUR_S(c,i)
p2_s(i) Good 1 cee Good C
x2_s(i)
VZ:ZU(E(:{)S'D Domestic Imported Domestic Imported
X2(cs.i) Good 1 Good 1 Good C Good C

A& Horridge, M. (2014). “ORANI-G: A Generic Single-Country Computable General
Equilibrium Model,” Revised edition, p. 27.
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o =

7) 7HA 4]

48] 291 24 280 T2 SARIA, @
882 Klein-Rubin 8835 uEtt1 7}

= AP AESAA(LES: linear expenditure system)E At}

7HA 1o £8-
Q ' {X3_S(c)— X3S UB(c)}93LU¥

o7|A S3LUX:= AGE 3.93LUX(c) =104, QX 7HA9] &

(number of households)e]t}. o]2ist G832 HE 135t 2917

A2 v g

X3_8(c)=X3SUB(c)+ X3LUX(c)*V3LUX_C/ P3_5(c)

oA7|A VILUX_C= V3TOT— X, X3SUB*P3_S(c)olt}y. & of

7|M 9] AGAETES 787 P3_SS| THARERe V3TOTE A

Z0f disto] AFTrehe Aoltt. EIF X349 9] = X35UB
= 2 Astel] dieh Bl ARjA 3 YEH, LS Hste
7t 9] Heelkes FsHAl 4 LT Fli7E olFol Aok dtrk= A
= ofm|gitt.
ORANI Z oA i AAHET 9] =& 2o XS
£ 355M "o A8 AL, FAL R4, 20 et

20| 24HH, ofsle A= 49| HFa 2% Be AWar1d

]o

15) FA50% 9o WPARFHO] ek AgelA Eofstaict.
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o)A THARES Shtol WAY FadtE Boh EY Lu4E
3=0f8t wjol= sl W<k o] tilde FAIE 27heto] UAY 4R} T
£k webd o] Aolot o] BAE st

714 Qv &7+ (the number of households)E 9Ju|ditt. 4
HZhs &5 AFY 7H S Foidl Aoz 7Hgstal Fofl AlibA|oF
StollA B-82 Ftistohe AB[AF A 1A Hok WA 25| 53
ANE FHgohs GACIA= FUiAt +=AA7F CES FHlZ d%=, 1
< SACIA A7 a83krE AT o= Stone-Geary(E=
Klein-Rubin) ®fA]o] wet BAjel AR = F2E o] AnAt A3
A ek 1017) 2H|EE -BEAe] F%L X og vehyr) 2 gt
o714 off] FAR! V= i-EEAE AHEE ARt AS Rtk E 4
2ol Lag HasuFe 5 o2 wlst HAaavRg A ol

X 2z sk BeAle X, - 57 o] Bk nested F29| FohR

M= AvpL XYL Fold Aow B Arirzo] W] w2

A9} Z=0l7fo] 4H]ERS Meigith. =, theT} e Bah HpAAIS
T

TAoke 8-S Akt 2ES Adech19)

16) Stone, R. (1954). “Linear Expenditure systems and Demand Analysis: An
Application to the Pattern of British Demand,” Fconomic Journal 64,
511-527.

17) Wikipedia, http://en.wikipedia.org/wiki/Stone-Geary_utility_function (2019.
11. 30. 71®).

18) 4714 Armington(1969)° wzt AL}t £=AA47 B4 A LA S 713
gt
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X(S) == 7(13) 7d +‘Plf l?),Z: ]_,...,30

X(“ —CES( B XY)i=1,...30

1

X( X(3) 1/ 1+e) p 71/ 1+e {Zgl/ 1+e) (k)e/ 1+€)}

)

1=1,...,30,s =d,f,k=d,f

o] 59 7142 CESAArERE T&F= ©9v]&3k(unit
cost function)2} Ztt.

1
P = {aN PR = ds = d
k

= Z9] ¥t v 2] o|FofXH. nested 72
£ 7 7RSS 7 A oM HE 5EAL 7HE S S

O Hr} EAQ] v X, 2 ofibAekst

N
M
j>
N
S
N
2
)
pau)



29

o] A3}t EA9 14 ZZ(first-order condition) .2 E tf

)
oH
i)

bl

AALES:
e 720l o

5

N
el

e

7]

AA7} Btz

EER

fl(solution)”} GojZIt}. o]

9

94

o

Linear Expenditure System)°o|™, "WHA|&S 27}

5] TR 7

o

O

NiR

@R

Py +8,07i=1,...,1

2y

=

%0

A

8) A1

A5} A
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2, ALY 50, A 4] 28, PRAY S8, B4 52 W A7
o gog FHH TRIE SaAgelAE 2 At ko] Hhat 4
29+ o] WX, 123 2 Q2NN FHS 8417 WE
of ofsto] AR,

(O3 3-4] 28] #29 7=

\f;?):- Household

x3tot Utility

Subsistence
V35UB(c)
| | pa_s(c)
V3PUR_S(c) x3sub(c)

p3_s(c) Good 1 eoe Good C
X3_s(0)

Luxury
V3LUX(c)
p3_s(c)
x3lux(c)

|
|

YeRbR(Gs) Domestic Imported Domestic Imported
p3(cs)

X3(c.s) Good 1 Good 1 Good C Good C

Z}&: Horridge, M. (2014). “ORANI-G: A Generic Single-Country Computable General
Equilibrium Model,” Revised edition, p. 29.

9) B+ =2

CGERFoIA B B8] a0 st ol2e A o] gick. 7
A kAol H7) Pl AR S5 QAESR 11 Aol 1
oM MO ASHL WL thewt 2 WANS TP Aol
o}
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10) sief2

LA s9] AFE io]] T3t 9] BE9] 4291 XV FjQrtA o HA|
= AEY f.o.b. 7HE2 PP o} Alinverse)Q] TAO] = Ao

Vg,

), SAGHOE olBAE FA

Solth, £EAEL F IFOE BRT 4 gy stk A5H 22
FE(EANE, BAE, AZY Ao, T2 shvhes HAEH 285
olt}, H|HE A £&EEF A= &H(small country) 7HdS AE
3t sj9s=a.9] gt Ao] w9 Ackal 7peict B jertdos 1

AE A $EERS SEYASY Pl et G W Ao

Hr} 19
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11) Zero &5°|&

CGEEFOA A1 7H2 A4t
o] O(zero)olgt= Aoltt. o] 7k =
= S8 Ao "ol Aol T she] 7HgL AY
QAo tote] FLEE 71274 (basic prices)?] H-8Hth= Ao|t}. o]
= /\}31}7} X]%‘E}-E 7HARl BARHE L 71271 E0 ZHEAIE

"

?M 1‘410& o 4 S9lg AALge TAS AuinT, Jrkgos
712747 AR 2he) BAE A R,
VA oI 7H2 3 kel At G 7he] B 4k
&0l g0] 0ol 71T BE A4}
Ao g KE jRE| A2 g3t 7|27l P27

H8S AEE 5 U

2
>
N,
B
N
N
_th 2
f
)
O
o,
o0
r
N
N

i
1n
rl
ot
i)
)

J J J J J

I
PPz, =P x P+ POX O+ Y PIXY =10

Tl dhat 52t el A4S ] o] welhast
Ul-L HEF SEIE S|t whetA] 99 e ARt F
2 BAY 4 ek ALEolns|e] et S8 FYBge Adw

YT HI&S fAET YD e WAL RAT & Uk

av

5

i)

19) o]So] 3t slels-ael SeHe 1 2717 Ak BE Aol
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olgfdt HAL X, 9 x!7o] hANE AUt o]A] o5 WA
251 ST 9] vl 7ke] WAE The Tt o] Uerd

FAA ] et @7 @91E]E Atojolle At WA EAIRE
ot stoll Aot mEd7HA] jpa oz SApAel] tigt @7 I T8 ZF
f AE =5 5 AUt

1+wv

7
P = B AL TP = e ks =d f

527t 5940] oSt Wk T9le) g AololE G BA 9
o} 9P 0.b)OR BAE $EE g7 PP} TE) B
744 P o) B thet ek

E)¢ PIZ)T/@) 1,...,7
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1%

07|14 ¢ TS, TV £EEd st 2A&(power of net tax)
S UrEpdTE
207 Z=9lo] A= 9ot FART TAALS AL 4 QlTh

PO =pMeri=1,..,1

o]7)A] 7192 229 Zof| 5t ZA|&(power of the tariff, 1+ZAL)
<= oJmfRitt

o)
2
N,
P

A AATHE 7Ho] BAE A HAL ORANI g A
FEeHl 259 =W BAFAIEC] FHISHAl "t AR, FARA, 7F
A, g5, 7 Al Histe] ool AEshs 7H2 A 7]

27120] ZPAE B8 7o, o5 JAprbaoleka Gk,

P =pATH i j=1,. 1(J)s=d fik=1,2.35

i,8,] is i

A 2701 SRS BUA AAkado] e Sash Fo
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Ao it E=

A7 L ks BF, W EeFeEse, 2V E
ZFE A2 5o

ot

_

<= UEtdt: o7|AM =5 I MaSolA JA 7 A
St

s2zolgks 7ol 24

13) 1 99 ¥
£ A& 293} 45 29| £ PgolA A
Sfof ek A& ZHoIA 9 GDP=

A== o]

), B2}, RA

GDPE= C+ I+ G+ (X— M)

o) 7} g 4u], B2} HEA2S ekt

o714 $9]



68 3 I ABX|E0| ME- 12 -2HHo| 0|X|
o=y PYx¥
i=1
1= Z Pj( Y Y/
j=1
_ (5) (5) y(5)
G= _;{Pi_dX Y+ P x)
1 (B) y(4)
X==YrPxW,
1 (M) 5-(1)
M=—2 P X,
P
(M) _ (1) (3)
_j;X”“" + X +Xx0° Y )i=
A5 ZHo|A9 GDPE 8445EE
Net Income Tax)9] go|c}. =,
GDPI= GDPFC+ NIT
e

GDPFC= W+ K+ N

3} 2t} o714 W, K, N

7D SZPEA(NIT:

747 % A2 EX|o] g5t B2 oju]sh
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o}, STHAE 718 18 (E 7

EF M) O 23 AHE A1 VOl 3
Aoy,

NIT=0+V

1, AR, EX|o] ek B bt o] glojAle.

w= Y P x"
j=1

K=Y PEXE),

j=1

N=Y PN XY,

LU AL} £AAE A 8FH= AHAEAT,

FAAY, 7HA



ol

ol
qm.o

=
=

Gempack software

ko],

< 4]

5t

g7

(solution)
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H3E =2 HO|EHO]A

|

O

CGE E@Z ol-&sto] Al &4 +qsH] Slslixe ol Ayt
tlo|g#jo]A7}F W a5ty ORANI ¥ 9] djojgjHo]A9] L 7|27}
Ao = 71 AFATEY A FEI v, A Tl AT 5
UFO = FEE0] =] qlojof gttt 7|27H4 BH7hHol= AAt]
40 tigt B FE Qo AbEEo] gt sl a.9} sfelea 7t 7
o] Aot [19 3-5]9= o159 4 847t yadHo] glom, (%
3-1)oll= ol A E7F =5 o] Qi

HlojEHo] A /g FHoNA] 1~3-2 absorption FE, 4~83-2 AJAt
gHola, = 7] 94 FEA A4 E(joint production ma-
trix)2t A P S(tariff matrix)o] Ut

absorption E2] A(column) &3 Zo] 185 674 oA 7}

o RAFZ BAIEO] QlTt.

1. i-7]9] Atgjo g FEE I YAkt
2. i-719] At o g LR =z}
3. 7HAIAH] (4 &H]A])
4. 31919 FHuiAHG=:
5. AHAH]|

6

0

- AL Hsk

. 15H o7HA 9] &
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Zolth. VIBASE =AM} 2905 &9t AE o7t 38 Aol A] 4t
oz EQEE 3715 Yerdth V2BASE AEFALS Asto] LAk}
Yo E FE AF THAY o BYE= 2718 YERdT V3BASE
HAIAHIE flote] e ALl =479 43S Uehdtt. V4BAS
= AEE 22 UEide e, SEvEte] AdddEolsls A&
4 22 FUART o]Fo|A Qlt}. ol& B Ul aYE RS
I AAR Q2= Zom, WrEA] 9] Aty E AR A ths
ojX FES] FHE FEHTH= A2 Yrittth. TEtA] 29 9 SO
A Y B2 B5F 00F o]Fo]A Itk V5BASE ARAIES UEhd
T} 183 VOBASE ¢HY, AEE A1 HskE Yehl= WEo|t)
7127 Aot AMEAZE A B3t 7HA Q] LR} ZHA ol A mpRIat BEA|
£ ALt FiolH, FARprE AA R 3 6k= 7S Dt Aol
gt 7|27 Aol WAIE st ZlolH, SYFolA BAE FRTE
= TUA Mo g 7AE 7HEolH, TfAl(sales tax)et BRI A
Qe 7HAolr}. BE AREAREOIA 7|27 FURt A0 ' 7P giT)
PO T2 AFEO] AHAREE(direct use) EAE 9u|sict A1 HSIE
AQgt g 7| 2714 9] AESEL ()9 72 7HAA] ool gt
4 Bl A= VlMARTEi V5MAR= PRRIEdE Uehf=d],
V1BASOIA V5BASY] f-8& H&sHA sh= ol =32 = Zolth
VIMARS} V2MARE= Yl 719] A4S 7H= BdolH, ¢ s=2 5 4
d iR 7l AR Y 8L = "RIAHA mE YERlE Aotk
V3MAR®} VSMARE 93 s2HH A {2 7H= ARE cA 558 9E
SHA She 33wy THAIRET FEEREY S
VAMARE &2 985t ot= A& coll gt i me UrE‘rlH-L; 23}
A FES Yepdth, AF Foll= uhklo] B RsHA] &2 A: Y=, ©]

\l

==

ﬂJ

U

= .



H3Y mEsy 24 WYE 73

S UpElof tigt 2Fdo] HAIER] QEAY, ofyH s 4] 09 =
7HA & A2 yepdtt. olo) tigt o= AR|AY Aarof] HAE AQ
o], o714 At AR H AT T = A] Q2 AFE-S ERtTt

A 2] VITAXFE VSTAXZ7HA] = A 3ES Uehdeh o= ¥
A Aol ZF ARgAlA AEE o RabEle= A, FHH)e g
ZAE, () 2 B2aS vttt VITAXS V2TAX = 7#7# At
FJrXéJJr Aol FAEE U AEel tiste] RaEE Al
Bt V3TAX®Q} VSTAXE ZH2t 7HAI 23t FRE-E9 &8s Hﬁ}
of HiEEE THE 9 ULl diste] EHEE= ZAE Uehddh
VATAX= &40l tioto] FitEl= 2AIE YeH, VOTAX= AL
of thet ZAE Hetdl=tll 4A 2R Ao dsfis= 2AE Tt
A 27] flizoll B AEol tiste] 09 72 7HAIAY Aaro] thgk 24
P A E AAT A= S’lﬂr

437 S5PTA = A B l } L%Zi YAt e A5 YERdT

of7]ol= Al 7HA19] A4tL
H4of Zpzof thgt tf71el Jdde] & 7&7}%7401 At = AP E
g otz A= E U= 2 (occupation)o]] tigt FH = 3HA o]
&oto] 22+ o] FHIE YAt VICAPY VILND= 4 A
AHLo] It EoF EX|of et BaE Z47F Yt} 7 4H] B A
A= /\HA}_L].Z%q}}q Hal AL QIAA] 53} 2L JAAF T4 2
GHEol=t ol&S ()4 (productlon tax, VlPTX) 1 HEo
V1OCT+= OLoﬂ ZFEA] = S
= Hl O 713H]E, AIE B/ El E}% H§ 53 242 &0l &
T of7]of| ZotHE ol T2 WA BE HolBE PR

B4, 7P L 3R 2], SE01 A1 Sof thshHE oA grect.
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N
n°l
Jﬁ
r
i&
2
)
ok
Hu)
N,
r )
]
oo
>



74 =3 Y MEXE0| 4F-18 20 0)Xl= &t

1%

HI

ORANI tlojgjHo] o= &= 7§ 914 FH(satellite matrices)©]
Aot stt= 584 (joint production matrix = MAKE ma-
trix)°]al, thE shih= A E(tariff matrix)©]th.

MAKE 82 i 4AFJofA THEolXl ¢ AES 7|27 08 H7ksE A

Ith. 340 = MAKE 382 F 74| S77F AUtk shth= dizb4do
T HAE T AU, S ARIolA 3F 7HA 9] AFENhe ABAtete
497t o719 a3t} thE MAKE 322 5 tjzhAl o]9]o] Y40
0°] obd #tZ& 7M1= 91T, o AFiollA o7 52 A4kstAY 2
< AES o] AdolA BAksh= A1 o719 gttt 2008 SNA
of wet A E= Fu e 24 ol sigE-

TAEEL 2t % A&l disto] FabE oA F52E YeRde o]
P22 absorption FPIH= HE 2 ZAEE], 1 o= Tl

Z71A0 2 HAE Yol oln] A= 7] Hzoltt. & HlolEH|
29] AR P2 TAE T3 7| 27MF0F HUIgE Aot A %S

£ FIsh= Al(tax base)yt F7HAI] A
Ao mHE A& 73 thZ o] 79 B9 Uof 29kt Hart 7]
ol
o] FloJgjHe] 9] A(row) FF2] el FH|E2(costs) F(column)

2a¥o] el $7HE 9 (sales)at Ao Fhet.20

20) & © AAIgE W82 United Nations(1999)% #a1d 4= Qlt.



M3 Dgsd &M WHE 756

(113 3-5] H|O|EH|0|AS] T 24

Absorption Matrix

1 2 3 4 5 6
MR | EAR 7HA TE | SSRE | MuUES

= | <l= | <1 <1=] 1= <1

71%2714 CxS VIBAS | V2BAS | V3BAS | V4BAS | V5BAS | VGBAS

- CxSxM | VIMAR | V2MAR | V3MAR | V4MAR | V5MAR

ZA CxS VITAX | V2TAX | V3TAX | V4TAX | V5TAX

VILAB C=4= ZE(;M
= A]-OJ_/]

= I FAA
V1CAP O = /& &

*

FRA(V2TAX)RF Aol 23 7HdAl=

N
— e e e O = |

jl‘i] VIPTX | ®ol 0o 44skel 1bgAIE 71ustdlo]
B EAI3,
« oelyere] A9 SEA(VATAX)SH
71e} Hl&- V10CT HRAEA(VSTAX) = 2% 0.
e o
5= 1 - 35 1 -
1 i
C MAKE C VOTAR
| |
A s, B4, o147, (012). SRS KRS S5 2 20| ABKIE. 4L a8

A A4, p. 260.

I

0

G508 B4 = FAREC] AJ-sof gttt WA wupRlAEe] 7
% AE ARE A P Ee ARSA] e )2 sum(i,IND)
MAKE(c,i) MAKE_I9} Zotof gt} thgo & wpzl o] 49, uf

e mo] AR s mofl tiek 2ARES] AR 19] fhell wt



76 ¥ o MIXE0| 4% -1& 20| DXz &1 24

X ARl FAE Tt ghat ook gtk Eo= A FEI} A E A9
St BE PH O] Yie= 257t obd(non-negative) & 740t gt}

=t ARE FYT o IHES 245 SHEYEY vIzkAH] oA
EolsHAE R (flow)Hsoll S(-)7F 2 oo LAst 2 13 &
SR04 HA sk, FHEY gho] SUEAUELT v 27] wio
SRSk o2 woEch 0]—% sfdst7] st 2 7HA] W oA %
HEAE P8 1558 P8 220 tdisto] balancings WA 3
o111, 1 ATE doldl g 713- Az E AMgsHTh.2D

E T2 EolARfo 2l uigkAH|o At AMeIA WA TAH 0.
& 740 gt (2L o|Roix 4 Gort A Gl AOE Lehd
£}, o] B o}x] toleulo]A9] balancing BANA EAE Z#5I
HuE 7149 240] BASIET. 13 Bl W L5uhAS A,
JEE, AR MR ol ol 83 5 Uk HE WAlo] eyl
u o] o}d WS Aeshovko] wret 4 Avjo] o]} JRITt.22

21) AA] Al o] FHA FTT Az} o] Wastct,
22) ol olf2 ATAol Wk AN Zsje] 2ZH Folsk L



M3y DEsd &M UHE 77

H 3-1) &2 ORANI GO|E{H|0]A(2014H)

1 2 3 4 5 6
A IHRR | TR | $E | RAH | AaNE | A
Size I I 1 1 1 1 1
712A# | CxS | VIBAS | V2BAS | V3BAS | V4BAS | VSBAS | VGBAS | VOBAS
;g Sum | 2,263.9| 4024 693.6| 751.8| 224.7| 1,541.3| 43317
4| 1,7202|  344.1| 6289 751.8| 2247 -352.9| 3,658.0
4 543.7 58.2 64.7 0.0 0.0| 1,894.2| 673.7
A CxS | VITAX | V2TAX | V3TAX | V4TAX | V5STAX | VGIAX | VOTAX
Sum 46.3 33.7 51.0 0.0 0.0 0.0| 1310
i 35.5 31.0 45.0 0.0 0.0 0.0| 1115
2 108 2.7 6.0 0.0 0.0 0.0 19.6
LE O | ViLaB
Sum | 661.4
& 661.4
Hj& 0
A2 1 | vicap
676.7
EA 1 | VILND
0 AT FRAEA
A 1 VIPTX Size I Size 1
16.7 C MAKE C VOTAR
7t 1 | ViOCT 3,658.0 10.2
-7.0
A 1 | 3,658.0

0 A 5l 2% v 7|27 0] 2o 9L
A& ST (2018a). ALY Y1E BEAXE dFEH 4. AL IFEAARATY, p.
55.
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78 =3 ¥ MEXIE0| 4% -1 =280 DIXl=

H4E Ar=|e|AbE

7Pg WA @ 42 FUAER(Es SEAMEE)S} SUAY ARE o]
&oto] AA AR AFELY AR E FHd5te Aol v o 2= 7
FEo] FASHL = 2 27 A, HE R Zgsto] nlA] A9 A1
2 st "o gk 201049 7|2d 9] At 715 o83ttt
H S 8 H W33 5ol sidsts 42 30%30 FE= S5
I, oGAE Y P o] Sofl siFchs @2 1x30 HE = ZAsfjof
o},

FEuer A AR A= FuRTHE, AR, 712749 37t
A 714 71l s A -HHEL =, AFEA] wEh WE A
(internal consistency)= FA15}7] 9I5to] 2t 744 7k9] AAE AH2] 3
A Lol RIEA] ZIFAIACR Jht}. FEjRZA T AJAEATEA 9] ApolE
ou|sh= U}Fq(rnargm)»a ChA] Zawiuils} f5upxlo s LR,
T2 LEA(E2RE, 445 F1Y 5 E Zamd' ymA
Fe] AHE 9 ]0}7] wizofl ZH i At}doll thigt AEd vilE B
1ol Zr2 HtEA] ‘0’ o] & ofof git.

WRZHA L 7] 2714 9] Aol = AYARE A9} 2|
T2t B o] = nA] ARSI AP E Qo 23}s)
HE= U PR GAG T R ;ﬁx]'i%“ﬂ

=

A

o_,_,

4n
~ O:: ol
r&"

N

d

i

ol

13Tt 2008 SNAE Q] §i7o] wh} AF At “511117417} H oA A
PIEAt TAZE =Y BAEAR FRE wEt 27191 ARE
goto] LA FYAE T a7t Sl

20104 7199 AGAdEE HEFGR0 4F 4 A9, 35782

o]

AFZ 9 A1) ABE(16] AHE 1
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7HARRES] AlEstet 00| whE AR 7 AHE Bt 5]
A 7 IS e E AR UjA] 2AF AR E ©8 7hs et FH
= Aesfof 3ttt A7) H= 2AAE A7) 92 H 107 A ud <
F2E o83t ABlgAgH] 2ot ASE Afee Adsiae,
A AoIR= A A FRIAY A=E -85kt

TH=2] (& 3-2)9F (3-3)2 oA AR sk E22 R AR SAR
B3} 55 PAS HE2e SEUTRe] 20149 A AR ARG ES A
= e

B A7olA 2/det AA AR A E L 53 1§42 ORANI Hgof
7Rk Y, AdiE s 74 FEE ARSshTt. vlAl ARSI A g E
< AAot7] QA o714 THA7E S0 e Folut Foll HisiAle

RO Aeis) Y12 G, 2AoR 308 Qs $302
TR, T £UL RS, AQABEY FUAY FAL 2R
a1 9HN Aol
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Al=x=H
AMSEA

M E ot

2 A9 FE T2 =7 B A2 AREAIA v adE AT
she Aot #8 HE HAeR $4d, 712de, AVeYEE &
= A4 oy, AV 8FEAL d=olThe FolA B F ad

T L

Zpol7k Qlet. whebA] of7| s A AT 712 A7 F 7HA o) disto]
F2 =93t

S-ube} eRI7H] ATA §I-E(20179)2 56.6%(A 45 71%)
o 42.2%HZ7Fe 45 71)°1™,29 ol= OECD =7t SollA= 71
=2 FEolth eQlRlEgo] oA w2 olfE Y] PR
Ql Q= AA EUoH HEAQ] AR EFAER] FYAF A=t
nld&stal ARFA Y7 EA6t7] wizolt). §9] 2§ o|F ZEAE0]

AEAZo| SHesHA @

u

9 254uo] WASHT 1 A

23) BAA, ASEHARCHRIEE),
http://kosis.kr/statHtml/statHtml.do?orgld=101&tblId=DT_1HDLF06&vw_cd=M
T_ZTITLE&list_id=C2_1_40&seqNo=&lang_mode=ko&language=kor&obj_var_id
=&itm_id=&conn_path=MT_ZTITLE(2019. 11. 30. 7|%).
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we v Aol detulE g A dvishe WgRRg olgstng § 7t
9 ThE ASREFSS HETH Holq AR 9840] Arty
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r-||I

E
IE
ru

d

AR FHE 24T o 7HE 7120l He ARTF &5 44
O SA52 ST vddaso R e, ditder 2=
259 HjFo| 7 . THIAES AAES HARRER FEF
=4, HlAH RS 2AY AR S ES

FH.-H=2%(Cobb-Douglas) £&4+E ©]83h= &R 24 A
& AN =g E ool Bt AEHFel LA UEhdT
+ 5740l At #AA o= FHE 01]/\13}?1 o= 2ot

max u( H$7,8t Zp“: m,

i=1 i=1

0<a; <1, Ea—l

i=1

olef3t HH%t HYORRE ol SATUSE T 2L Frfol
o



o714 Zt Asto] Hiet AEH TS ;i =1,...,n) 2 LA vt
ok E o] o9 RRE dojA= 45 9 /TS B 12 YE
LA A= AT Y27 AR A7

FE - et £ o 2 FHRe dAEEdel 445t
A dHebb= 14 dAEEE(CES: Constant Elasticity of sub-
stitution) &7} ek, CES 28549 A4 FHj= thad 2

o

F[I‘

d

n 1/f’
= Haﬂ?f) J
i=1
n n
s.t. Zpixizm,0<ai<l, Z%’Zl'
i i=1

o|ZRE el Tk} L 5ATSE &

filo

% 9l

o714 ARHAL o =1/(1— p)olet. mrebd gk ge] gro] 1
1, 0] A9 4B AFvIFo] Ak HolA
B HZYA EEYSS oMtk CES HETSE
AR A o] 17 e ke 71 4 9onE nu.ug
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2 ok FHE T & o FAstth ZIZ AT CES 2 RE fojd
Z]i E]—ﬁk]o] ‘5‘]—%]‘ ]_O]ﬂ-}_*_ EX _8__

A7 AT o714 A& g Aol

50 tigt A= Sl a5 75t =y
ofujsty] wizoltt. ukkA CGE 2Rg< ]%3}04 BA A= ot B¢
o= & 9 @4 Fedol= 48 F2E R

5

2. Stone-Geary &§88l2} LES 284 MA|

9ol AuE BAYS Fstudt & o SAL FH) 2o
AZ ol 83K Zo] YibHolct, 7Hg T

E
>
E
HI
4
fol
FO
gL
>4
1o
_q
Zi
ﬂJ
L
KD
T
N
52
i

2
w*o] @w 12 L}Emu}t A 9 2 5, 749 8 94
= _9_31} 71—1;]-

ul(z) = H(xi_:u’i)ai7



~ o,

ji=1

4,7 =1,2,.

Di%; = Pifty + oy \m —

o7|A &5 (P74 02 Yehd) AEdE X&do] "t
3. Frisch Ij2}0|E

CGE g0l A= Frisch ThetulelE o] 83te] LES B2 thalee 4
2 ofal 310 YukHolT). Frisch Tetulele] ol A29] ol
A 25| et v go] - HEE B A, $402 Yehd e
3} gt

-m

m= ij/‘j
J

Frisch =

Frisch Tatu]gl Q] gk S<=91d|, 1 Zlo] ZS5(S, A&
St o] 248) I3} A& H|Fo| wokdit}h 9] I¥S AhiA]
£ F2 Frisch oetu|g e} A3 X|&9] IAE vehd.

b



90 =8 & ABXIE0| 4%-18- 20| 0jXl= g3t 24

(23 4-1] Frisch M2t0[HQ} TH X|E HISO| 2A

Frisch

A7 FAAS. (20182). YR HePE EXA &9 g &3 H|W B4, A& SR AALE] AT
4. p. 75.

APAZAAZ G2 $235014 2 AR et 25(EE A|2)
AT} ApA19] AR AS thaa o] Lhehdt,

a;m
= =1,¢>0,i=1,2,...,n.
€ i, Ea € i= n
(1= o)
h= =L —1< <0

i

ulA 42 o] g3l HFAEUHE FHOE 243 Tf AR
L olgH, 4HAQ00DE E 5 ek o50] AR 19954 A=
A A 5E ol g3te] 24T A= kel (&



(B 4-1) HSXIEAHAO Che 4

=
ASEA 20

52 an | AL | BEEE ORI e

NREGE M) | 35786 | 23363 | 06529 | 03471 | 2881
A 1.166 0.856 0.7341 0.2659 3.761
Bz 4 4362|3021 | 06926 | 03074 | 3253
7t &7 6.520 3.452 0.5294 0.4706 2.125
o= g 9.755 4.778 0.4898 0.5102 1.960
2495 14.207 7.747 0.5453 0.4547 2.199
mE 11.175 6.716 0.6010 0.3990 2.506
w2 41.387 16.919 0.4088 0.5912 1.691
wEEQ=E Hel) 19.678 10.816 0.5496 0.4504 2.220
st 3995 | 1775 | 04443 | 05557  1.800
It 28 45041 | 19248 | 04264 | 05736 | 1743
Sl 3.095 2.615 0.8449 0.1551 6.448
E 0.443 0.339 0.7652 0.2348 4.260
EIES 1.380 0.165 0.1196 0.8804 1.136
uR 3.107 0.406 0.1307 0.8693 1.150

2+ |Frisch| = Frisch mehu]819] gto]l Aehx|S 23t Zlolm, 19954 7|5 Au]eke o] g5}l
Ayt Azjolct.
Az o[FH, A, (2002). ZAHR AIEAS 5 2 Ak SRR 2 Aste] 4]
Alg QED B, e FRRAATY, p. 812 vho® 5

o] ZAxo] oJstd Wt LRI D4aH] vl
& WolA] Frisch TEH|E & 2A Yepyith. §Hd, 2
S EZo oh(0.8449), £F(0.7652), F74(0.7341), BL -k
(0.692) =09, o]E9] i3t Frisch Tetv|el ZH2zt 2l 6.448,
4.260, 57 3.761, FE % 3.2530|t}.
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A= G5, (2018b). 71287 AFY 7t ASEH S o] X 83k B4
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2o Wl Aol ol AmAb AEskE AU Aol 24
o wet 2oy AATE AE-a55E 58 etttk o
1000717 =] o] BT A 0= Holeh, & & 7h4 BAHL 1

A AN ARLO AT SRS I, R0 0128
< 73] 913t A9 AESHE ARE /HEX 7 gl Azolof ek
o]t

o7 A £40] Wast A5 U 282 AL S1ste] 250 74



94 ¥ A MIXE0| 4% -1& 20| DXz &1+ 24

= A AN A= 5 N ARE o83k o7l el
B RIS AQYRE, RE Fo| 2AEl] gl ol 7ER
AL The 717 Aol Fastol 245ttt

A o] ASL B 71T olAS, URIIE, UNRELSS) oz
oo, A5A} FRLEAE AEAR, A B
AR SR ARH oz oGASAE Lefstolor st 7]
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L A9E B Adstn Ig olgste] WA 7175 27]%

2 A7 5, A9, 75 ES 7120 PAIE A (resampling)
A% HEH 02 1056709 B8 FE54ct. o] Aejo] gt olg
CGE BFoIAE Trkinlt A5 322 AE0He v 1542 488
% Q7] WRoltt. o]gA] 73t HEHQ doleayE 108918 A5
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o] EFEO 2R A5} AH|of gt A YALE 7 2, 1978 &
A520.390, 1919 S4H = 0.259%1 A0 & YEon, AH7F A5
of wjste] JiH oz EPSE7t WEe AT AT v 18
197 S453 S48 g 2dlx54de Id Zoln. 7AE &

¥]9] BHFE} 250 v}
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=¢ Bas SAH| L5 HE AH| HIS
&9 317 736 1.9 5.2
2249 581 751 3.6 5.3
324 756 898 4.6 6.4
429 939 925 5.8 6.6
589 1,159 1,268 7.1 9.0
629 1,397 1,161 8.6 8.2
724 1,757 1,462 10.8 10.4
8= 2,148 1,828 13.2 13.0
924 2,792 1,944 17.1 13.8
10&4] 4,443 3,126 27.3 22.2

16,289 14,099 100.0 100.0
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7 520 et AYEE 25450 2T, 7 AAFASE 45 9T
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A8t 24T Bt Ao
(B 4-3) 325 102918 7|z S HIS
(291 p)
9| 715013 BH3 E45
124 0.1928 0.0078 0.0196
A 0.1778 0.0600 0.0359
329 0.1524 0.0951 0.0468
429 0.1497 0.1036 0.0581
59 0.0533 0.0849 0.0717
&9 0.0787 0.1026 0.0864
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519 40%°] thoto] 712 AFS 305 Yoz Fjok= F9-o ©r|H
ol avlE A, 182 0.012% Z715k, A& GDPE 0.007% &
7¥eith. ddJolet o-GA E 4= 77t 0.028%, 0.031% 5715k, &9
742 71%9] 7HA48]= 0.055% 7Rt

oA ZHARZEO 29 o] HA &2 HA AH|E JZAZITh A4

oA olARE HFEES 4Ho] 24 Hrh20 GDPY 7FE 5
T FERl 489 Sk A ST R @Yl0l= XP%E?J%
o] =] 7ol At S7HE A= 8ol S7Fsfof qhtt27)
180 Sk daase] WAste] 8445 SHA Y] o EAtE S
7+ S7FsHA He

25) Software®= Gempack 12.0, solution method¥ Gragg 2-4-8& ©]&3}3c}
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(T %)

B B8
18 employ_i 0.012
GDP H&dold pOgdpexp 0.022
nYgzA pOtoft 0.010
HEIE(E) pllab_i 0.020
2HIAE7H p3tot 0.020
49, C.LF wOcif_c 0.012
P& GDPRE £H) wOgdpexp 0.030
FUHEA 23D wOimp_c 0.012
FAYA wlcap_i 0.028
A E S wllab_i 0.031
A wllnd_i 0.048
$&(YE), C.I.F. weights xOcif_c -0.018
A2 GDP(RI&E &4) x0gdpexp 0.007
FAEH x0imp_c 0.012
EHER) x2tot_i 0
THA AH](ER) x3tot 0.055
FEAE) x4tot -0.028
ARAEEWN) x5tot 0

%2 319] 4o 712902 308 92 Aok A9 thet A,
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St PR BAGIA FUFY Z7PL BT FAoh AR 20)X5L
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B 4-7) 71=¢20 gt GB(2) 2Rkl &4 21t

258t 21(20194) 5t9| 20%01 302t 9 (cher)

a 0.3569 (0.000) 0.5411 (0.000)
b 6.89e-06 (0.409) 0.0002 (0.314)
p 1606.108 (0.002) 1102.178 (0.000)
q 23.3411 (0.000) 11.206 (0.000)
&a -2551.0 -2487.0
BER| £ 2,774 2,774

Gini 0.3322 0.3234
HIng 0.0917 0.068
I 0.018 0.013
MAS L 8HST 0.006 0.004
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H 4-8) 7|z¢32Q et TIM2A52] H5K2017H)
(&9 2, 7, p, %)

e, pe ) =02

cont e 3w | (out B A Hatg

1% 418 515 23.2
5% 571 689 20.7
10% 692 803 16.0
25% 940 1,049 11.6
50% 1,412 1,505 6.6
75% 2,362 2,247 -4.9
90% 3,364 3,434 2.1
95% 4,344 4,398 1.2
99% 7,706 7,760 0.0

N 2,799 2,799 -

Abe gt 2,987 3,082 3.2
HZHA} 15,457 15,451 0.0
Hth A= 12.696 12.699 0.0
Az 163.32 163.37 0.0
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(B 4-9) A5 10298 O&¥AS H3(2020H)
(Y v 9, %ERJE)

= (25'37'93E QX)) ?Elaf%) % Hg
1529 677.950 727.604 7.3
229 927.797 976.546 53
389 1079.230 1127.692 45
429) 1265.109 1306.782 3.3
58] 1507.345 1513.770 0.4
689) 1806.253 1806.253 0.0
729 2183.958 2183.958 0.0
88:9] 2606.761 2606.761 0.0
9%:] 3252.084 3252.084 0.0
102:9] 5051.792 5051.792 0.0
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() Bi2t3

o 10

L(p) & C(p)

o
[N}
©

Percentiles (p)

L(p): ytotpe

line of equality C(p): ytnosipc

F:7\2QFE FALT olste] T3 BHATS FULS oge] T 259 et gol



Hag o3=4

1 4-10) ZAS 7R vt

O 1915 B4 7iE
=2 Gini FGT(0) FGT(1) FGT(2)
1&4 0.2075 1.0000 0.4960 0.2800
289 0.0658 0.4422 0.0582 0.0101
379 0.0401 0.0000 0.0000 0.0000
459 0.0294 0.0000 0.0000 0.0000
559 0.0289 0.0000 0.0000 0.0000
6ES 0.0363 0.0000 0.0000 0.0000
749 0.0372 0.0000 0.0000 0.0000
8E9 0.0368 0.0000 0.0000 0.0000
9E4 0.0369 0.0000 0.0000 0.0000
1029 0.1418 0.0000 0.0000 0.0000
AA 0.3751 0.1450 0.0562 0.0295
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1&9 0.3440 0.9481 0.5016 0.3321
289 0.3103 0.4362 0.1724 0.0920
329 0.2028 0.1596 0.0528 0.0255
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5&% 0.2253 0.0726 0.0250 0.0119
(= 0.2148 0.0661 0.0246 0.0092
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8E9 0.2229 0.0858 0.0035 0.0003
9E9 0.2883 0.0000 0.0000 0.0000
1089 0.2797 0.0000 0.0000 0.0000
A 0.3683 0.2091 0.0863 0.0499
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Ato] selea [ LEEZT | HaEmEY
- (L2} K) (0Cce) (CET)
001 | 5HAEE 0.5 0.5 0.5
002 | A= 0.5 0.5 0.5
003 | S4 =& 1.12 0.5 0.5
004 | A% 9 7IEAE 1.26 0.5 0.5
005 | 541 9 Fol, A 1.26 0.5 0.5
006 | Aet 9 HaAE 1.26 0.5 0.5
007 | sFHAIE 1.26 0.5 0.5
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