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Abstract

An Analysis of the Effect of Financing Method on Social
Expenditures

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 is due to the low fertility and
longevity. Furthermore, the highest old-age poverty is quite
likely to continue for a while.

In order to reduce old-age poverty, the government of South
Korea has been rapidly increasing social expenditures, without
considering much about the method of financing. From the
policy-maker’s perspective, the method of financing for a giv-
en social expenditure must be considered at the planning stage
of social policy.

This study analyzed the simultaneous effects of social ex-
penditures and the method of financing in a single computable
general equilibrium (CGE) modeling framework. The advantage
of employing this analysis tool is that it can contain inter-
mediate inputs in the production process, inter-relationship
between economic institutions, and it can take into account the
heterogeneity of households. Household heterogeneity is espe-
cially important if our concern is on the growth-distribution

nexus.
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The findings can be summarized follows. For a given amount
of social expenditure, collecting tax from the corporate side
does less harm to the whole economy—especially to growth,
employment and income redistribution. On the contrary, taxing
the household sector directly causes relatively severe loss of
economic efficiency. Decreases in disposable income due to
tax increase negatively affect household consumption and sav-
ings, although increases in social expenditure do not have sig-
nificant positive effects on the national economy. An alter-
native financing scheme, which is a combination of corporate
tax increase and household income tax increase, lies in
between. It should be emphasized that careful attention should
be given in increasing the efficiency of social expenditure.
Furthermore, the targeting of social expenditure must be care-
fully investigated in order not to suffer from policy
ineffectiveness.

The link between the macroeconomics of CGE models and
the micro-simulation part of individual household behavior will
be useful for the forthcoming research agenda, as we as yet
have no close link between micro- and macro-behavioral

relationships.

*Key words: CGE model, method of financing, social expenditure
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1) o] Zo) gL Axto) 4e AF(FAE 9|, 2017)9} A9] 4K, 1 )%= ORANI

CGE 2:90] tfet Aol AIRRE % FAAY Azo] ot 8ol 2 Hsp} gl]

Bojh Taid] of ¥2g AA ol et Aol RS WS werhe

A} ok Wb Agelno] Ygo] WEEE HiUolE ey S5 BolE
Slgt AHolq BYo) 4 B8 mAAE



PEERN

3

3

(& 3-1) 7|2 HAAL

o word =2X|Xj50| IF g1t Hlu 24
ur | ur| 1| 31| &I o |
Il k| 2| B
B | o go | Wo| | m || ok & |®| G
H|®|[X |~ | of
- A A 100
= <t N oty
=
o v v o
oH RE4F|RFUM 20 |20 (20 R XF
I+ K| <FTH | <F<1 | RO RO RO <R <
o <+ |18/ o781 375 | oT5 | oT5 | Ol ) el
B ER LGN L L of
= Mren
l 0 RE| o | K
K 1l oli<| T | uk
3 Bk
E= T T ki |<0 Kju
1 < T X i |RoR 3
R0 = R R I} oo I+
R0 S|o RO (T Ry
= = | # |20 | | 4w
a1 T S| xRl Q| KR
~ R 27| 8 |ofo| T | &t
=) ~ (i ~
T T || M (20|, | 4w
T < S| B RR SR
~ K Rd g = olo| T | T
El = N T ~
<« O (= riour i
of o |FhoH < 53
L T |=o 751 ol
3 Iy | N | K
<« - i
of o R 3
140 a0 o0 140
H i H
1
Ho | Ho on | W
2| = A
mr Kl | Ko
o = | | & |1 _
||| R o R o
< koiHz | 32 N | RO
=0 [E] B0 Z0 I__l HO
o d 14 ok
ol a | o Ik
X |wo|wo || T || | K|T
VNV HIK|N|N|RO|K|F|A| 6T

sl

>

AoE AE

o

Sto] A8 A7

9
= ©

FALU 7141491 balancing

>0

oA A

=
=

A A

3 Aol AT

L
At

ZF 9

o
io‘
%o
<
iy
ofo
pilm

3ol

(2006, p. 11)E vIgog

el

Az =g



M3y oigsy 24 29 35

LR FuHe 7IRVHAS 7o R A E=|, ofH 419
oj# AF&ol ”}—017“]~7]‘— UEtll= Zolth ARREERE = SUF
o, F7PHA, &40 digt JEE IS & Qlvh AH o= S5

A= AHERS (319, 319), W-EAE,= (313, 379), dUYYA
+ (313, 38%), XA AR= (313, 399), 7I& *"*W]—E( 13
400X & o ok HEAES, FAYS, AR A, I3
71t BAAE % g3t Ao SH7I7HA](Gross Value Added, GVA)
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ASEREHE H5500) T4 92 Urkan], Ran) B4, 1
I3 522 BL S Ak ABY UkanlE (329, 319), BRANE

(33%, 319)°1™, A2F/d> 34B0lA 37874 0olct. Fk=29% 2]

$4-00] go] F4090), ol FFFT Ak NI, 59, 1
23 ANES BE Gt gro] ol FUFFS FFEANA Lol
Ay, BHEE 2 AEE AnheiEe] 4o wEolX Lt vt
iy ﬂolu} 20104 7124 0] QTR A o]tk Te) 2z
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AR S| A B E 2 Y2 EH 5] fI5to] AR AP Eo A 9] 3 2
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+ Pyatt and Round(1985), Pyatt and Thorbecke(1976), 1&]il
Round(2001)& & & = ZA°lth

STAIBHEASULZHO| 2AHP2)

THE} ALS IV} RSOl ALY J& o] e AT AHE S 29
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1. ORANI-G 2d
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Stoll A et viet ol of7| X FAIA o vt

4) ORANI 282 Dixon, er al(1982)914 A& A7/, Johansen(1960)9] Tthi-&
ARdndgo] I EElEs F1 9tk A4 HWiEEIT = ORANI CGE Z¥e
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3to] ORANI-G R32 7|ERgog 3lu 2y AXo]| UrE ugS
HEAOoZ XA o] ORANI 2E2 Norway Oslo WsHe] Leif
Johansen W47} A0 79 o (multi-sector) 4% RE S
Peter Dixon n7F T80 o]A|sto] Z|g7kA] 7jASE REgoltt.
ORANI gL d=(single country) AAIS 7F43ta A1, HAHA] A
Ae 25 %HskEE EEEC] Athkes 542 7ML jlow, Bl g
EA4E A0 o= FABAEA HFPo|tt

=

1) Atz
ORANI 2o A ] ittF= BPAES B4 & e OFd-t
AhE AR E A AL 9o, Bl-4kEe] Bt TStk TS
=3 ek o9 #Fe B4 E84(input-output
separability) 7H8-2 $24]Z ol-&sto] thZ} Zo] AT 4= Qirh
F(input, Output) =0 (1)
Glinput) =X1TOT = H(output) 2

o714 X1TOTE Aigs= Hedth &, S35 FHA 4 (DY
A= A (9 Zo] ARiEsE MR BYFeE XHE et
AEgosE #dEd R BYY & ASE Quitith wEbA
H(output)@<+= CET(constant elasticity of transformation) ¥
oA =&d & Ut

AiRtre EAEEA SUHEAET B4tea 9 7]E HlE 2
TEY. SUFAES 47 T4 SUFLE F/H0] St 97]
A= CES BAFRE TEval 7Rttt B4te e AR 50 =




T, AR e CES A 7HIt e AlRsteo] 4l
B3 vl AnE So8 YA 50 Ju) 94| CES BAZ A

a2

2) e ao 2
[ 3-11°412} Zo] AAk8 A= CES BAE 7HAH, 4H 19] AJ4ta
aof gt 8= wa2l HHst IS AA Aol e FHI(0)E
EEFUTE X1LAB(,0)2t T W, FUFH l57H4e &2 SF
H-8-9] |43} 2702 thaat Zrh

Min X [P1LAB(i,0) X X1LAB(i,0)]

o714 A4S T TEAFR] X1LAB oli)= ThZ3 o] k=5 JH
2 CES #A= 29 it

X1LAB 0(i) = CES|X1LAB(i,0)]

Aoyt EXo] tigt 24 2= =Eo 99t sdt 25 T

AT



og

43

H3E oEed B4 2

(23 3-1) BEXo) i 42 X

Local Export Local Export
Market Market Market Market
1
T
][] e
T T )

<>

[ |
Primary Other
=] (2]

> <>
T T

[T

Domestic Imported Domestic Imported
‘ Good 1 Good 1 Good G Good G Land Labour Capital
Key

outputs T

unctional l | |
Labour Labour v e Labour
type 1 type 2 type O

Zt&: Horridge(2014, p. 18)& A+4%.

11
g
=




3) SUNFPEY 7Y 7=
A Fdol oA Armington(1970)9] 7H8E $83ltt.
Armington FUF2 AR S0 B BAlOl AL 7SR
o, 20| AF 0N e UE/FAES 92 vt 2ol 2
AEoh. Ae eEs AEF)ol dsitte AlfRdstolA A i
o tiet +UFH A FAvE-2 ookt o] - sfof
St

X1_8(c,i)= CES|ALL, s, SRC:

o714 Zizke] JE] Het £ W FAY FHE HY B FAE
AT 2 T4 s 2AHH 2L olejstel, wok Az

<t
=

0] %56]"5 SUHFAY R Hoke qAEgAAY 7HHEsES &

4) BEHEY 5250 L FUAG] e 8
FEPASE FULE A2 4OIF 4 Ik s CET 22 o0
A7l ST 500 A% TS AR gold & Atk Hol
sejsolof Sttt o] WA WG £3409 FHAF S0k o
o gt
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M3y mgga 24 2

og

20com(¢) = [1— EXPSHR(c)]*20dom (c)+ EXPSHR(c)*z4(c)

ol

pOcom (c) = [1— EXPSHR(c)]*p0dom (c) + EXPSHR(c)*pe(c)

o7|1A ZIolg2 0?1 ALoE PRt & FHHY = FHE
(sales = costs)o] AgH3Ictar 2,
5) T4, 7HAARAE 2 ARAE
Ao ofsf| £ iAtdolA 22 IHAREC] A= I
3-213 Zt A2 W AR o AANE R AL 7R
SUAe A ERASE S I Lo, o|gA fAdH &
A= F=Eo| 2y T2 HAE S5to] AEAE FATT

=

=

o},

<L

EAGES) 40
E 22(c,s,i):

22(c,s,i)—a2(c,s,i)—s2_s(c,i) =

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

AL AE AR YA R0 BYHA herky APt 3
7] A AANA kAR, sk /4D VA, ik ARG Qe



46 MAZE dord XXz Itg it Hlu 24
(37 3-2) X4 409 X
VZZZS;EJ()‘) New Capital
EZtot(‘) for Industry i
V2PUR_S(c,i)
p2_s(i) Good 1 cee Good C
x2_s(i)
Vzgzu(f(:{)s") Domestic Imported Domestic Imported
x2(csi) Good 1 Good 1 Good C Good C

A& Horridge(2014, p. 27)& A+4%

AHQ = [ 3-2]04 AHE Ex=Q 9t AR 25 71X 1L
Qltt. 1¥d] ORANI R FoAE= 7HA9] £8-9] Klein-Rubin 283+

=3 tr}g% Ao 7Hgstal ieh.5 o] G-83kpet dj4ibA|ekA] o 2 HE

Fo%7E oA, o] F8%e= APAEAA(linear

expenditure system, LES)9] FEj = LRI

7HAIS) &8
Q 'M{X3_S(c)— X3SUBI(c (c)}53LUX()

o7IM  S3LUX= Z AEE AwE ASHlsE UEH=T
2.83LUX(c)=1°] AHstH, Q= 7MY  F(number of

5) Wikipedia, http://en.wikipedia.org/wiki/Stone-Geary_utility_function (2018.
10. 3. A%



households)& Yebdt) 183 X3SUBL E44 A& e+ A4
s=o|t}, o] 82 RE HojX|= WAL o33t Zrt

X3_5(c)=X3SUB(c)+ X3LUX(c)* V3LUX_C/ P3_5(c)

o714 HYAETEU AASRI P3_S| AAFLe V3TOTS)
Agoll distel Ad@gepetes Aotk Eok X349 fHo Sl=
X35UBE 7 A5jo] thet BHHel avjAe] 3L Uehfn, A2
Sfsto] 7170) wistehe T A Do) Ful7t olFol Aok 3
= 2|ttt

7) AR AR 4 AR 3
AStrgol A ol dHsH | AolAlE FEET 7 HIEA] U~
EHOFU} At} F42= SEUAN itk 1, 7}74]4 JJ**—/\Hloﬂ g
8, FF9] ZFAH o gt +=9, FAo tigt 2F+Q 9 AaL HI
—4 GOz A Aol A} nR7 IR = AR Ao A
AFQ Aof ti3t 229 9F ZLEo A} Aok st} ZF Q AARO] HE
84714 0] Hztof ofs] g/ Ert

rlo O:>|£‘. j?_, [‘_‘_4 2

oflt



(2F 3-3] &8 29| #1=

\f;tg: Household
x3tot Utility
Subsistence
T V3SUB(c)
p3_s(c)
V3PUR_S(c) x3sub(c)
p3_s(c) Good 1 cee Good C
X3_s(c) Luxury
V3LUX(c)
p3_s(c)
x3lux(c)
Vgggu(f(:)'s) Domestic Imported Domestic Imported
X3(c.s) Good 1 Good 1 Good C Good C

At&: Horridge(2014, p. 2908 A++43g.

HI3H 232| LO[E{H|O] A
CGE ¥ & o]&slo] AARAS 8s17] Yollx+= Lo X@?}
glo]gjH|o] A7} & 851t} ORANI CGE 23 2] Hlo]gH|o]A9] AL 7]
7tA 082 B7bE ARIATRO] A FE}, upR, A4 50] %ﬁ%ﬂr
dEo g FEEo] 2FE|o] glojof Fit} 7|%71A Hrhaol= AJAT

THR—
40 gt B P Qfo ke AEEol ditt st oot
25o] Utk [T19 3-4]0l= of2et Rt 5 Hol o, (& 3-4)

o= olE9 4245 YISkl A

gloJEjH|o] A HAJ oA A A Y2 absorptionFE, 4~8%
AR (joint pro-

WY, 29T 5 A9 YLl v 4

>

i

o At

R huy
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duction matrix)2} TAIF S (tariff matrix)°] 1Zo]t}.
absorption 2] A(column) o3 Zol 185 6714 oAl 7

o] RARZ BAIE[O] Sl

719 Abdo s EE S Akt
i1 AkQjo g JrRE Expxt

. 7HA| B (A AR

oY FiRHEE

g 5-AH]

A3 s}

1RE 67179 &

A 3] VIBASHE| VOBASTHA| = AREAOA il E= s M (S
AR} =291)9] A8 AR AE S8 (direct flow)S 7127402 YepdH
Zoltt. VIBASE =4} =9 ARt A o7t 3= ABAE ZHgoflA |
Ao g EQIE = 378 UEhdlt) V2BASE AR P43S fioto] =4t
I poE FHE AE It A ol s 271 YErdT
V3BAS= 7H4HIE #ste] %= IliAleh A4 445 et
il

V4BASE &8 +=2 UEtdie WEIH, S2u=te] Aidvs

V5BAS+= BHAIES, 183l VOBASE ¥, A3 A1 HIlE



Uehy sgolt},
7| Zz7VAolgk ARRAZF AR 2 AESE 7HA Q1 JLulj R} 7HA of| A mFRl 1}
7S A Q3 Ao, AR} AR 2 22l 718S wsic), 29

Aol tigt 7127142 AFolA BAE FRST o UA 7HEeR
FAE 7140, wefiAl(sales tax)@F T AL 7HAo|t 49

HOIE fIoto] £2]9] EAoA= BE ARGAREC] QlofA 71272
T SLsItal 7t 9] o2 AEel AR (direct use) F
AE 9Jujgitt. pAg EEotA] G Aol 7127 o] npilg &9t
ot FHZ dlolHHo| AT FEHA Ht. 121 gloHHo|AE &
3% i QWS AlQjgt BE 7|27H4 9] 4ES 5L AR ()Y
#E 7H 5 Qo A2 7194 & 2 art Qlot

T WA ol 9= VIMARRE VSMARE bl 2948 Yetiied],
V1BASOlAl V5BASS] -5 H&sHA st ©l &2 S+ Aot

o i 7He 4F ool $5& FE THIAEIA m vl
V3MARS} VSMARE: €3 s2RE A1) 12 7R 4% oo 582 98
SpA SRt 33 WEel A BB 3R PRI 58S st
VAVARE: 558 2811 S 413 oo e ol m ehle 2%

A
VIMARS} V2MARE U] 7H9] AFYE 71X = dJZolu, YA s2HE AF

A

o

o A Lehdich, AF Fole v WA 5 ok A ey
ol uhalo] that Alo] EAIEA] gL, okl S5 4] 09 2
A Aoz theRde), of] ik ol Aul2at o] BAE A

o NIO

of ¥
o, o714 At Ak = QAT T =] 2] R AFE-S el
Al |7 32] VITAXFH VSTAX7ZHA & 2APES Yehdr. o]+
A Aol ZF ARgAlA AeE o RatEl= Al FH+H)el g
ZAIE, 291 ()9 2 BREE 9u]gitt. VITAXS V2TAX=

FIO rﬂs



H3F mEEua 24 2¥ 51

217} YA A3 A o] BYE = FHY AEel tiste] RatE=
AlFS YeRdith V3TAXSF VSTAXE 7H 23 5 27| AH|E
Qloto] iR == FU 9 =9 AF) diste] FatE= 2AE 47 UE
Wt VATAX= 249 diste] Rit=l= 2AIE UehfiH, VOTAX=
Aazo] gt 2A1E et S4-CE o] A= ZAE F
okA] 7] whgo] HE ARl thste] 09 #h2 ZHAY A arof thgh

29 AAE Gols A9 ko

4HHE SYPIAE QABEO] AT BUH AAALS ekt
of7loli= Al 74A]0] AR A7t HeEL o] T kel Wg A
LEL Aol

H=0} ApEof gt ti7kl AP € A7l it
gk ot} =8 UEl= 2S(occupation)ol] Het FEE T o
&3t QlofA 22kl Q| FEiE 71 4= Ank VICAPY VILND+=
ZF A A2e] e met EXO] tiet Ha4s 77 yERiY 7t AR
T A= AL IOl A AU IAA] St 22 G4 "4F
A XAE gHok=dl o5& AAMA(production tax)ztil FEt}
VIOCTx= YolA ZE3EA] ok ofe} Pitu]g JES BF HJolA

Lo, $542 A o 42 /|3H8, 4TS Beske § U

—_

~
@s!
8
[N}
=,
Z
5
K
;
_?L
<
e
)
%
s
=
8
S
=,
Z
5
£

6) SeLete] AQQITHE AL A3e] Y AV FEAoE tehty ), A
Ale] Golguo] s Ao o] ol that BAo] Waste.



MAKE B2 8ol 4 f50)2] cAES 712712 02 B7HE Zlo]
ok SAHOE MAKE $EL T 74 FF7F ek Sht AAABE
o M2} o] R ANAIRE UZ TP B9l T Aol A & 71
o EIE BASHE 7971 of7]0] St ThE 599 MAKE 9
© FHhztAl 0)9le] Pl 0o] obd ghE TH A9l T A1l

29 AL ORI W 2 AR o] Aol AAksHE

s
2
i
%Z: J

TAIBE S 2 eA/d<zol Histo] Fabe A F2E Uehdo o] 9
absorption FEI= B2 A4 E=H], 1 olf= TAledol 7]
z7tAo =2 BAE 4ol ofn] A= 7] wiEoltt. = HlolEH]o]
291 A HiA P2 TAIE EZodt 7|27 o= IR Aot WA
T2 FE5hs o= TAIE Faohs Al€(tax base) F7HAIQ1 A
YO ZRE HlEZ Foto] BF ol ZA17]7] fgtolH.
olgA &4 HlojEH|olAE Th2at -2 costs = sales 272 Tt
ZA|ACF k. & HlofEHo] Ao A B WFY] el FH > P
A SE AT} "EEA] DASfof gtk

H}35] O
3

7) 2008 SNA| me} ZdE= FEHe F HAY 9ol sigE
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(213 3-4] H|O|EH|0|AS] 71 24

Absorption Matrix

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

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

t
71%2714 CxS VIBAS | V2BAS | V3BAS | V4BAS | V5BAS | VGBAS
o | CxSxM | VIMAR | V2MAR | V3MAR | V4AMAR | V5MAR
|
t
ZA) CxS VITAX | V2TAX | V3TAX | V4TAX | V5TAX
|
t
L= 0 V1LAB C = 4% THEU, &
| I = Ad9] 5
t S = SRl A
A2 1 VICAP O = &/ /Hl&HY &
|
Je} t * ERA(V2TAX)QF Al sio] x3te 7HEA=
A 1 V1PTX o} 002 HAsto] ZHAAME 7|E7td
°C | ZFAIF.
t * Euete] A9 FEA(VATAX)S}H
71t H]& 1 V1OCT AR ZA(VSTAX)= HF 0.
|
e @ A
== — 1 — 5 - 1 —
t t
C MAKE C VOTAR
! |

A T B48- 017472012, p. 260).

th2o2 St = SAREol - dlior ettt WA HlnplgEe] A
%, FER ARHE A AR P Be AREAR] Higt 92 sum(i,IND)
MAKE(c,i) & MAKE_I9} gofof ettt thz0 & mpl/ds52] 3¢, vhl
g mo] AR e mof tigh AEARES] AA(R 19 el v



AH8-9] FAE tigt gkt Zotof gtk Eo g RAPET S A9t
= P9 94E 2571 obd(non-negative) 4= 7PH R Rt}

St ZAk2E o]&3to] glo|guo|AE THE o, AHES M F
EAET} HIZkAH] o] 9lojA] FaK(flow) o] 2<5+(-)7F BHAggt. o
o 22 2 FE 12 FHCFR)NA TS UGt FAHeR
ol#|gt EAl= alF AHG-AF Ao A ZH 29 gho] SUHFEYES] g
o o A BAsk= @Aoltt. wEka] 2EA QI dlolE o] A= F1t
EAEN M35 4ol diste] RAS W42 = balancings 3t 762
o] 85ttt

T 0 dgs
AL Qe Ao® Yepta ek 1 g
IS ARSAPE R HiES ] QlojA] 7+ Aof| Tt uijE7]|E0] §lo]

A ek 4909 Bl et

H 3-3) 22 74(2014)

g | o | 8% | M, | 4, 515t HE% | 1%
Sz | B | B0, | MR = | B2 | 235 | M

+2 25 | gz | oy [ m2 | B | mz | me
SR8 A 61 22 354 274 | 1,177 587 | 4,525 | 7,001
&9 A 38 14 221 171 733 365 | 2,818 | 4,360
H17k2H] 10 4 60 46 198 9 762 | 1,178
SR 0 0 0 0 0 0 0 0
e} 23 8 133 103 442 220 | 1,698 | 2,628
A=A 5 2 28 22 %3 46 358 554
AN 1Z7t 0 0 0 0 0 0 0
+E 0 0 0 0 0 0 0
2597 100 35 575 445 | 1,911 952 | 7,343 | 11,361

A& 3H238(2016), 20148 AAATE JEFE 7|F0 2 A st
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og
o1
($;]

H 3-4) 32| ORANI GO|E{H|0[A(2014)

1 2 3 4 5 6
A | IR | THAE | £ | AR | Aaws | @A
Size I I 1 1 1 1 1
71zA# | CxS | VIBAS | V2BAS | V3BAS | V4BAS | VSBAS | VGBAS | VOBAS
Sum | 2,263.9| 402.4| 693.6| 751.8| 224.7| 1,541.3| 4,331.7
4| 1,720.2| 344.1| 6289 751.8| 2247 -352.9| 3,658.0
A 543.7 58.2 64.7 0.0 0.0| 1,8942| 673.7
7l | CxS | VITAX | V2TAX | V3TAX | VATAX | V5TAX | VGTAX | VOTAX
Sum 46.3 33.7 51.0 0.0 0.0 0.0 131.0
EX 35.5 31.0 45.0 0.0 0.0 00| 1115
A 10.8 2.7 6.0 0.0 0.0 0.0 19.6
Lo O | ViLaB
Sum 661.4
%8 | 661.4
Hj&# 0
AR 1 VICAP
676.7
EX 1 | VIIND
0 2584 FATA
A 1 VIPTX Size I Size 1
16.7 C MAKE C VOTAR
7lellE | 1 | V1OCT 3,658.0 10.2
-7.0
A 1 | 3.658.0
F: a] 9 2% uhHle 712 7H o ZPE QLS. WS o R Qlote] RRglo] FAet AA|5HA]
&S5 A2

Ahg: 20149 AFIAHUES o8sto] 2319l



A Bk B AR SUAY ARE

e Sgfol ek, R 12 ol§aTH B
2 S 35 5ol olgehs G2 30x30 Bew Shekn 8
4

AR 2 GYYe] ol P gk 30x1 32 1x30 W

i
ok
O

PATEONE TR, WAA7HE, del3 727449 3744
744 7|20 AAElo] G, AT B whet 2t 714 1k9] BAS
AFs| 8 Aol Jtslok Sict. TR HA T At ] 2ol ofw]
Sk ohal ool s Eav okl e5ubIo R tirelA glo.
o B4 et AT 49l Eo] et EATubT e
o] Qitkal 7Pgstel SaEel Sl R A5 e, wet
A AP F B LYY vl vk S =
aruln S5ulAe FAste] EPAT P SEAR(ERS
. 05, 429 B9 EAE ol B AdE ol
7] el AR oH19) @2 o] sl sk,

AR AT 7| 274 0) ol AAREA 2 2ol WA dole
ofmjshed], 22 Qo] ey ) wmmogeg Qo] 351 ek,

o] Fej2 W5} 2008 SNAO] whe} A ATE “éxil
WA AGEALE AT Y BAEAR BRE O] AlgEel whet #
IS BolA AL =YAIE 2T Hart Q.

Atz itoll s HERGBOE, olst 20108 7E9), SEFO2Y
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og

57

), 2EF(1614R), 7[EEFGB84FRE =0 Q= & Aol

olx
i
il
oo
%
N
i
2
i
Kl
NS
>
I
2
inc
B
o>
i
s
K
_;T
o

H 3-5) 2010¢ 7|E o4& &7 A

=5 (B34E) [HEF (30ME)
No. a4 No. a4
001 | FE 001 | HE4EE
002 | 4=
003 | AR
004 | S48
005 | sHoldAHIA
006 | A, 9f ¥ dAd7ks 002 | BARE
007 | 2% ¥ HE&8E
008 | AE% 003 | S4=E
009 | =%
010 | &4
011 | A% € 9% 004 | A 2 7IEAE
012 | 7IEAE
013 | B4 € BEAF 005 | B4 & Fol, 4]
014 | "9z 9 Zo|n&
015 | A2 € =4
016 | A%t 9 H8AF 006 | Agt 2 A8A4E
017 | N1zsered 007 | sisHAIE
018 | FdA 4 17
019 | %
020 | oJ°F=
021 |H= 9 59




58 MAxY HotH =EXXEQ I &2t HlW &4
23T (8341 S (B04E)
No. s No. s
022 | 7Iet SsHAE
023 | E2EAE
024 | 1FAE
025 | 9 4 fAE 008 | HE&EEAE
026 | 7€t HIZEFEAE
027 | FHAAE 009 | 1% SEAE
028 | 7B AE
029 | vHF&T 9 1AAE
030 | % F&
031 | 25A% 010 | A=
032 | LNr=A8714 011 | 714 ¥ 2]
033 | 555448714
034 | 713 012 | A7 € =717
035 | ¥I=A
036 | HAIEAFA
037 | 71} AARE
038 | AFE 9 F717]
039 | B4l W 9 J4, 3317
040 | 738 A71717]
041 | Ad717 013 | AE717]
042 | AsAk 014 | 7
043 | Adt
044 | 71eF 574
045 | 71t Az AE ¢ d7E 015 | 7Iet AZA AFE 9 A7z
046 | A9 € AAjAFoqA] 016 | Mg, 7t~ ¥ 371
047 | 7t&, 371 2 25
048 | & 017 | &k, #H71E € &
049 | #H5AE
050 | #W71E 9 AEEAHA
051 | AEX4 4 AxES 018 | AA
052 | EEAA
053 | Z&mjAHA 019 | ZAmjAHA




H3E mEed &

M 3¥ 59

2T (834T) HES (304E)
No. o= No. o=
054 | SARSAux 020 | S5AMuA
055 | dEAua
056 | FFEAHx
057 | A1 9 LFERAUA
058 | &A1 % HabAju|A 021 | 4" 4 HEbqu|A
059 | BAIAH|IA 022 | AREA 9 UHAH]A
060 | WAH|x
061 | FEAHA
062 | A~ZEo] /i 9 HFEAH|A
063 | EWAH|IA
064 | @4, YeE AF 9 Hig
065 | S8AHIA 023 | 28 4 28 AulA
066 | HFAH|A
067 | 8 ¥ BY BExAuA
068 | FAAHIA 024 | F54t 2 A
069 | F-EAMAEIA
070 | 71A%H 2 88 dd
071 | a7 025 | M&, Tt 4 V&
072 | A B AEAMBA
073 | HrlE Fd ARAHIA
074 | AR LA H A 026 | AFGAYAHIA
075 | 3534 4 = 027 | 3398 € 3%
076 | AEAHA 028 | AEAHA
077 | 98 ¢ B4 029 | 24 % AZER
078 | ABIEA A HA
079 | EshAHlA 030 | E3t & 7|et A~
080 | Axx 9 o AulA
081 | ARSIA]
082 | &2 9 AU AH|A

A A= A A&
g HL3(2016), 20149 AFFATE, pp. 196~202.



2. U(CIF) H 2MIe| *2[®

200540] 71&EQ0 ARIATEE 1993 SNAS 7|&0 2 A eistal Q)
o}A UFEANNLE A 9] o] Zhs sttt TLeur 20109 712 A
JATHALE 2008 SNAS FFO 2 5}17] wjFof PAREA|= A9}
2ot webA 7127 ROIA Yo R HAJE 2 YA(CIFo|2
2 A= EEE ALt IS AFok gt 7Y SUSEEE TAE
o171 E fA FobA 20059 7[EHC0 R R 2010 AFJATE
ofl A TA|L} = AFEAY HlES FEote] 20109 71299 20109 % &
Y Hol) &-8oto] TAE Al4tsrAt.

20059 71293 20109 71299 A ARG AE B Aol
7 Qong o]&Z wtgsr] foto] AAHE 7t 7|Ede] FER A
AE RS Y8sto] 2010¢ 712499 20109 FEFS] 8270 A&
TAIE AAreFAT
2010¢ 7I=3olA 9] BAREAI(GY)= 20059 71d AF=ofA9]
ALt A FEANY Folet. g 7HA] Bolgh M2 HEFA 9 HEA
H| A o] =QIABAREA7 BabE] T QlET], 20059 71EHE9] At
FOJA= o] Fiol s Algol FH=A] AUt E 20059 71&
O] 20108 Y AmoA = Fa At © ARIAH|IA 9} “ALS] |l 7]}
A Ao A k7ol A7} BatE] 9] ot 20104 7]EE 9] 20109 % &
oA ol&0] BF 02.E A=t 20059 7|49 20114 A=
9] 7% ‘A LA AR} ‘S5 D ESHAEIA oA T 7 HAY
St o, 71Er AH| A0 A= TAI7F 022 YERSLTE

i

[©)

1E 1o
il

=

e

8) @32, U&R(2016, pp. 78-79)9] AHE AL o] FEo] Higt Hrge] glo] H
ojgHo]AE RIEE Ho] A9 E7Fs3l| WlEoltt

9) MEAHA, WEAl, FAI, AEA|, so]EEEA Fo] ALt
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of7o] w9l 97t QIgtE A0 Bolch, T o e} g Al
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Heps 7o) TEshal At

A= ¥de BAEsl Histe] FatEe 2AE Tk, ©f
A2 TTH 2R AuR} Joi ot BAkAk Yo E Eole BIE 7HA 2
o FAM R duEd AuRle HAA I o] dF} Hlwste] o
E2 7HS ASSHHA R o H2 F2 &8s HH, Ak ol
Ao vlste] § 22 g dulistA o ejo] gashe Zloltt. o
714 |ACIAED Y =9 Fae 29F Aita Lo dig =235

ol whet Yol AH, Aol A skt Fdole] das A

ER A
A} HAAZL SHEE A7 1551, Flolo] a-8o] EolErt
£ A2 off Ay AFollA =29 = k. 1S5 (2010)0041= ¥
AAIE 13 ¥ S7HA71H 2,980 o] TAJEAlo] BhAYSl= Hi,
T 0.0264% RotH 45&5%50] MAETAL i S

2010, p. 18).12 & 8 A& B3t Ao = FA Y 3¢
e F7PHAIA, 223 ZAIQD 7B-9-olli= HRAA|7F H]-§ hy] ZaHA]
ojgta gtrh.(F5H 2010, p. 15)

of7| K WA SEuEte] HAAAE Jide] 2712 gt <3 4-1)3
(F 4-2)% 20149 S-uet HR1719S iAo = WA 9] 1089
H BEE U ot AR 17199 B9 SHAAL 95.7%5
&9 10%014 Fastar lom, YA o+9] 90%7t Feoles F
2 4.3%° s}t

ol

12) HAAERE ofyet 25A] 9 Bl Ba&idd F9Adol sk Aot A&
o] F&A40 tiet =9t 23 A(2008)S FE & Sl



H 4-1) O 102908 2E(2014)
(291 4121 )

=% =g A53A qM|ESE AHEM|H SEMA
A 4,323,588 172,214 221,825 44,102 35,444
1084 3,190,530 230,183 205,120 42,280 33,927
9= 253,300 10,565 9,458 1,042 839
8E- 140,658 4,848 4,173 426 357
759 85,888 2,384 1,949 199 171
624 52,606 1,108 852 88 78
584 28,729 368 260 27 26
429 24,424 -2 9 2 3
389 14,309 -508 0 2 3
289 26,748 -2,302 0 8 9
IR ) 506,395 -74,430 3 26 32
1 ARl S 550,472709).

PR %’\1]574]"‘3(2015) 2 ZAH &9o]A|
http://kosis.kr/statHtml/statHtml.do?orgld=133&tblId=DT_133N_824&vw_cd=&li
st_id=&seqNo=&lang_mode=ko&language=kor&obj_var_id=&itm_id=&conn_pat
h= (HUA] 10898 22, 2018. 12. 1. FL)

T A 9IRS Ao HEehE 1 u] 8L 93.8%0] 25k
o1 AFS] 10%9] 35 =7} WS- e Holt. = AR Wl 5 5
9] 40U £50] G40l FAEE E vf m]u] T AHo]
T 1B 7MY 2 8()0] 458 Kol glgolE BT
AEZOI} B 2~38 9t o B Uehdths 2e 4
3] Solsltt.

|.
o:lf#.—“f



H 4-2) St goIo] HolM 10298 2%(2014)

() A 9D
=4 FUZH A=3Y DM EZE AHEM S

A 3,773,542 249,470 221,822 44,064 35,399
10829 3,045,370 223,294 198,943 41,379 33,221
9= 250,038 11,301 10,142 1,381 1,086
8HS 144,908 6,018 5376 551 449
7ES 102,325 3,624 3,138 320 267
6ES 72,658 2,259 1,902 194 165
589 52,503 1,419 1,149 117 101
459 38,478 863 670 70 62
3EH 27,151 473 350 36 32
289 17,124 198 137 15 14
1E21& ) 22,989 21 14 2 2

1 ARl £ 363,413709.
g ABALR(015) D BAY FH0IA(R Fok BREHS T, 2019. 12. 3. B

7HA REC YehE BYSIA B o 74 7o) B 4R A5
SEEDERE TR
Aurgog Zg

459 15| 71 ok, MANSL A& vl A QS T8




B 4-3) 7P9 A5 ¥ AHIXS £0/(2003~2016)
(291 5 9

year === A4S dZ2AE 7IAXI= AH|XZE
2003 263.1 253.4 166.2 214.7 170.0
2004 278.8 268.0 176.2 227.7 179.7
2005 289.8 277.9 181.7 236.6 187.2
2006 303.8 290.6 191.8 247.5 194.5
2007 320.0 306.2 204.4 258.4 201.6
2008 339.1 325.4 220.9 271.8 211.4
2009 343.2 329.4 223.7 277.6 214.9
2010 363.2 349.1 234.9 296.1 228.7
2011 384.2 370.5 249.6 311.5 239.3
2012 407.7 393.5 268.9 321.7 245.7
2013 416.2 402.5 276.3 326.2 248.1
2014 430.2 415.4 287.2 335.6 255.1
2015 437.3 422.2 291.9 337.3 256.3
2016 439.9 427.0 294.8 336.1 255.0

A= BAA EHolA|
http://kosis.kr/statisticsList/statisticsListIndex.do?menuld=M_01_01&vwcd=MT_
ZTITLE& parmTabld=M_01_01#SelectStatsBoxDiv (2018. 12. 1. 91&).
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o714 Zt Azte] tiet A& HlS2 a,(i = 1,...,n) = LFSHA UEhd
th & o] £9SERE dojR= A5 W /RS BE 1= UE
Ll QlojA A4 7 A sHA o

Cobb-Douglas 3R & o 53 == thAEE o] 474
3t (Constant Elasticity of substitution, CES) &-83%F7} Qltt. CES

B89k FA1A Q1 FEl= v A

n 1/p
(z)= Ha,x,) )

i=1

s-1. Zpixj =m,0<q; <1, Zai =1.

=1 =1
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o|H pgkZ 00] H=tl, o] A% JFE A& vlFo| dAstth= HolA
CES &-83%<= Cobb-Douglas &-&
= 7HEeEEEY g gEEdo] 13 oE = 7K 5 leE=R
Cobb-Douglas &< FEjET= FAskA|TE CES &2 HE dojxl



A|&ehe] o] 4 10]2h B4 o8] AT} RtelA] Pk B
A7 et 4714 AEwAo] 1 |
£ H|ZFo| A} SUsit=

CGE 28 olgsiel 24 48 HE A9ole F o SA0] Faiele
ToTEE 2P ol Y

m&l'
)
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39,
L

2. Stone—-Geary £2%8/4:2} LES £98 ®|A|13)

QoA AHE oy ZAES sfEdstarat & o FA% FH9] 2%
FAAE ol-&st= Aol LutHo|tt. 71 thEA QI o] AFAEAA
(Linear Expenditure system, LES)QIH], ©]&= Cobb-Douglas 283
g0l ARl M EE g FHEsto] A5kt Aol o] & o|&
sk ollA A2 & 3899 ofg] wilo] YehA| k= A 9o
T, AEHgdol Y 12 YHeidths AIE 35S & ke AHol

- TAAR] Bk Pl v A

IS
€
1:::

(z; — )™,

s.t. Ep,a:, m, u; >0,0<q; <1, Ea =1.
i=1 i=1

13) ool thet 23719 =9+ Stone(1954)s T &= Utk
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P
=

+(error term)

DiT; = Dift; + ai(m - Epj,u]‘
j=1

o7|X SEHPE (P57 22 Uehd) A58 A&l ",

I
N,

3. Frisch Ij2}0|E

CGE 230l A<= Frisch T2 & o]-85to] LES T2 thAe= g
S =9]5l= #o] YutAolt}, Frisch mefu]E Q] Hoj= ofSat Zt).

-m

m= ij“j
J

Frisch =

Frisch T2H0]8 9] gh2 S==)ldl, 1 gho] Z2r5(&, dHAIE 7
g gho] 275) A AE HIFel Eoritt tz] ™2 EHiA]

2 2% Frisch wetn|He} 844 29 BAS e ek



(23 4-1] Frisch M2t0[EQ} TX X|E HISO| 2

2T

. 4 5] 6
Frisch

ARAEAAE T2e sadrolA 2 AFl digt

el AAl9] TR e et o] Lhehdt

€ = a;=1,¢>0,1=1,2,.
Cop 23

(l_ai):LLi
v = ————1, —1<~,<0.

VAR olgdle dgREE d3Hos
]Eﬂo—] /HEﬂXH(Z()OZ)E =

A RS ol gete] 4 e Th2S) G 45t Qe

I



(B 4-4) HSKSHAO et 254 20
== AH|2 f&% Iélj_éﬂl O:If'l'gﬂl |Frisch|
ARE(FF H2) 35.786 23.363 0.653 0.347 2.881
ZFA 1.166 0.856 0.734 0.266 3.761
ZE-+= 4.362 3.021 0.693 0.307 3.253
7R 6.520 3.452 0.529 0.471 2.125
] 9.755 4.778 0.490 0.510 1.960
B0z 14.207 7.747 0.545 0.455 2.199
ug 11.175 6.716 0.601 0.399 2.506
bl 41.387 16.919 0.409 0.591 1.691
UES(A=RL) 19.678 10.816 0.550 0.450 2.220
S 3.995 1.775 0.444 0.556 1.800
7|EpAH| 45.141 19.248 0.426 0.574 1.743
EftH 3.095 2.615 0.845 0.155 6.448
25 0.443 0.339 0.765 0.235 4.260
ux 1.380 0.165 0.120 0.880 1.136
aC b 3.107 0.406 0.131 0.869 1.150
3 Frisch stetu|E|9] ghofl oA & #3219,
A o]gd 42002, p. 81)E 71Z2E A4 AT
o] Axtel] ofotd Wt 7 WA Au] HEo] 0.120~0.131

Heg 7P @etor, 1 A& Frisch W E7F 1.136~1.1502.2
71 ZHA et o]ek= W= dedH] Hgo] w2 FH0E =1
v} 0.845, &F 0.765, 7 0.734, JLE-+% 0.6939] ¢491 Aoz
Uebgon, o]Eof tigt Frisch TetvlE= Bl 6.448, &F 4.260,
71 3.761, 123l FE -5 3.2539] AU AL R YERT

Th2-9] (I 4-5)+= Okagawa-Ban©| & tjalo = EZA]
291 k5 -Ap 7He] diAEE S 4%t Aot
0.023F8 A7]-7FA 529 0.4607HA] AF4 <]
9] gto] 33| t=EA UEha=

o 5 9ck



H 4-5) Okagawa and Ban2| CHAHE{ZN FHX|(-E5-XH=)

A CHA S HEQX} p-ak
Agriculture 0.023 0.0131 0.83
Mining 0.139 0.0396 0.43
Food 0.382 0.0442 0
Textiles 0.161 0.0275 0.35
Wood 0.087 0.0409 0.49
Pulp & Paper 0.381 0.0673 0
Chemical 0.334 0.0444 0
Other Non-metalic Mineral 0.358 0.0399 0
Basic Metals 0.220 0.0244 0.08
Machinery 0.295 0.0291 0
Electrical Equipment 0.163 0.0270 0.34
Transport Equipment 0.144 0.0362 0.35
Manufacturing 0.046 0.0269 0.81
Electricity, Gas, and Water 0.460 0.0692 0
Construction 0.065 0.0215 0.57
Transport 0.310 0.0573 0.01
Post and Telecommunications 0.370 0.0641 0.06
Financial and Business Services 0.264 0.0345 0.0
Personal Services 0.316 0.0560 0.0

1 p-#2 ATTHE: tiARE= A = 00l tiste] ol el
Z+&: Okagawa and Ban(2008, p. 16), Table 5.

U ¥+ Okagawa and Ban(2008)°ll4 =gt tiAlgrel 4o vl
w4 AR, ytol wEh & AqtAtol wEl 1 A3t s ohls
Al YL 922 gl 5= Utk 9lE &9, Food and Tobacco?]
A9 Okagawa and Ban(2008)9] FAX+ 0.3829ld], oJ&=
Balistreri 2](2003)2] 74 X]of] v|5}o] #9] 20u}o] o] 2T},



78 MAUZE YWord =X|X|E9 Mg it HW 24

H 4-6) UXERY FEX(=5-A2)2 Hlw

Aol Okagawa, van der Werf | Balistreri, et
== Ban (2008) (2007) al. (2002)
Agriculture 0.023
Mining 0.139
Food & Tobacco 0.382 0.46 0.02
Textiles 0.161 0.27 0.02
Wood 0.087
Pulp & Paper 0.381 0.37 0.05
Chemical 0.334
Other Non-metalic Mineral 0.358 0.45 0.06
Basic Metals 0.220 0.59 0.09
Machinery 0.295
Electrical Equipment 0.163
Transport Equipment 0.144 0.44 0.05
Manufacturing 0.046
Electricity, Gas, and Water 0.460
Construction 0.065 0.22 0.19
Transport 0.310
Post and Telecommunications 0.370
Financial and Business Services 0.264
Personal Services 0.316

At&: Okagawa and Ban (2008, p. 17); van der Werf (2007, p. 18); Balistreri, McDaniel,
and Wong (2002, p. 18).

]9} 22 sfehu]E ] Xjoliz A Arhe] Ao] ofo} 7] B, of

A sheteEo] 3700 elAs ETAE 7ho] BT FAHAE

watm 9le. Sefutete] 9ol 1 At § A% BlE, 7189l

set]E o] 27]0] that AT b Hujg $5E Holuh Eaka

oI}, gFo o] 7] EA9] Aol B Ao glojof & Zo]tt.
BE ATAE BEAYIE vetelEE AgslE B l—%é}t}ﬂ s}
Aol A] A8 Sl Ao

s



AANAZ HFolu CGE HFolA 7HE FAH o & XA E = RES
7HAl B8] ol @ Aol gt alE7F S-&5HA] Holths AY Aol o]
sk R 9] shis 7H B2 AEsH AlEStAIA 71|12 1
d& o] Hrdsh= Aol o ALt ARSI Z ZRIA]
9] ZA o] wt 27l oy A -7t JE-A5,E 5= LB
1,0007F*+ Ao o] Qg 7o 2 HRIt} & 3t 71| &4

A ZAF ZLZ A AiRloIY 7hE 7HSAIE 7HAI=T, BolA] o] EX
= Agst7] 3t S AR Ame AT fle (B BF 59
7R A& 7HA]=) Apmolofof gttt
7| A0 Bttt &5 W AH[E Alls] flste] 452] 4
G2 A A ALY ARG E A4 A= S 7] AARE 0]
&Il of7loll= AMEE ZEAS, ARIAS, aE 5o] AL
of Ql=T, °olE 7HFEE AR v 7HEALR | Sdste] EAISHIT

AH o|AAEL Bl 7HE o]MAS, WIHAE, WHAASY Fow
oo, A5A 9t TSN E ASAE, 1181 A4A e FEEE
A= LA = S-Skt YR4 0 2= oA ASA|E JlEstofof 5F
L, ZAIAHE Az o= ofof digt E/\P Arz27t 71 wzol ALEshR
351} AR EAT ool AREYER, YRR, TAHASV| A
o] ==, A doll= ol ] it ALz 7F B AR QUet

SAEFo|Mol= SAATFt 7B AR EAASE7 2= o]
=0 gk A5 2ARE 0] Qltt. FAAEC|AASol= QEY 1, 0]9]
9] dEwo7t 2FE=T Ve dEaole ARTE 2AREC] oy om
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AR|AZL ARIATES] AF BRo wARA 420 THAAEIAE
3=o] YAIBHA] g FAVE o WA 2GR 24 4]
A2 G2 AR AALNAZE RPN b HFHOR o] 2

o
o2 59 7R § &5, 48], 7HESACIA 253ke] e
5 B AlQlsta g TSRS ol&ste] Al 7E B o

%
= 7 S, A9, 7 B 71 2E re-samplings AA HF
Ao & 1,056709] F&Z FE5Itt. o] Zgo] Q3 o]f+= CGE &
FollA= AU A5 FEZ RS & o 7H5AE H8T 5 g7
wjZolct. o]EA 5t HFHQ HlolE 25 E 10=9E A53 AHlE
ARt Aibs o2 < 4-7)3 At

o] FEOBHE A5} Ao gt AYAFE ol HH 1°0F F
A520.390, 1919 S4H= 0.259% A o2 YEpton, An7t AL
o v

(S €, %)

decile EAS EA4H| 25 HE 2H| HIE
1 317 736 1.9 5.2
2 581 751 3.6 53
3 756 898 4.6 6.4
4 939 925 5.8 6.6
5 1,159 1,268 7.1 9.0
6 1,397 1,161 8.6 8.2
7 1,757 1,462 10.8 10.4
8 2,148 1,828 13.2 13.0
9 2,792 1,944 17.1 13.8
10 4,443 3.126 27.3 22.2
16,288 14,100 100.0 100.0

 BAET} S| Bl W o1, B AR, ZAAYRG AR oF
1,000772] 2 ZH-Z.—%EM AL
Az QRREE A xﬂﬁ Y A7 E o|gslo] AAkel

-lN



(O™ 4-2] 191" SAS SAH|XIZL Lorenz 4

(a) Total income (per capita)

= T T T

0 2 4 6
Percentiles (p)

(b} Total consumption (per capita)

= T T T

0 2 4 6
Percentiles (p)
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oF55Te /AR Aol Q) o7lol: Be- meH], F4
B, AR AU, P4, T23 7|ept meEc
7ZAFS Adzo] TFEl] oM, /FER FHAS I o
& APARS FYt] 7172 7202 S Hloje 2 Fesigich
REH BAXE |2ATH oF5re 10898 F
A 7 2 QB9 B0l 1RSI 429 IFEo] o,
oRESTY A9l 1~6E 7 WFEo] k. o]
52 1 540 met U5 A5AS0] BEL, 7 AAFA
J

1
e W7 YR o5 BF EFSE B4 E7E o

dec MESSE] 0t5+3 345
1 0.1928 0.1118 0.0196
2 0.1778 0.1609 0.0359
3 0.1524 0.1250 0.0468
4 0.1497 0.1626 0.0581
5 0.0533 0.0951 0.0717
6 0.0787 0.1398 0.0864
7 0.0747 0.0671 0.1087
8 0.0250 0.0397 0.1329
9 0.0890 0.0687 0.1727
10 0.0066 0.0294 0.2748

1.0000 1.0000 1.0000
i SRS AN Tt 1 o] i, ¥l HAE]]. ZAIA P AAAtmolA oF

1.00074] 338 A2 2310] 71537} Rl 71RO 2 AUHAGS.
g 2P AR A AL



B 4-9) SA| HerE WEXIES| 21t Hlw: HY| &

&Y %, = 9)

Description Macros AHIA| s HRIA
HAHSHRIO|) Cv -4566.17 8.766  -26.677
29=X|-GDPH|E, BE=(X}0]) delB -0.007 0 0
HEXZ-GDP HIE(Xt0]) delsavgov -0.013 0 0
z78 employ_i -1.800 0078  0.078
SSHIKXI0)) EV 17.015  29.844  -5.502
Ad valorem rate, HQIA| fraxent 1.704 0 0
AEM £4, 717 38 f_inctaxrate_h 0 0 2.121
XA pOtoft 0 1.521 0
AH|XE7L CPI p3tot 0.875 0.006 0.006
HEXNE, AR realsavgov 3.000 0.013 0.014
HEUF, B realwage 14.324 0.370 0.334
¥ GDP, XIEEH wOgdpexp 0 0 0
2HEM & wOtax_csi 1.852 0.061 0.061
Ap20f chst 24 wlcap_i 8.561 0.022 0.022
30| et Ha wllab_io 0.805 0.040 0.040
zex o= W2tot_i 1200 0091  0.091
HEEX, X2X|E wcapgov 1.526 0.009 0.009
RIZHEXt wcappriv 1.119 0.005 0.005
HEX|E, AHXE wCurgov 1.519 0.009 0.009
MZE 7HHAE, A wdispinc_h 2.738 0.355 0.355
HOIAS, EA went 1.187 -0.037 0.069
HOIAS, MZ went_posttax 0.809 0.040 0.040
EYEXE wexpgov 0.809 0.040 -0.159
HEAE wincgov 2.708 0.349 0.349
MA 7HAAS, A winchou_h 5.093 0.356 0.350
HENZE H= wsavgov 1.186 0.080 0.069
HOIM| o wtaxent 17.037 0.394 0.358
ASM E SEM, A wtaxtot 0.809 0.040 2.161
M, C.ILF. x0cif_c 5.564 0.390 0.388
AZIGDP, XE&H x0gdpexp -0.383 0.003 0.003
ZEX}, A4 x2tot_i -0.862 0.037 0.037
A TAAH| x3tot 0 0 0
HqE4Q x5tot 0 0 0
=T utilityh 0.103 0.180 -0.033
F R 12 A 3A ¥ 7Y S ARAEE LT

g ARF AAE



B 4-10) M LotE YRS 22t Hlu: &7|12A

(1%, = )

Description Macros AH|A| AEN| EHOIN|
HAMHASHRIO]) CvV -2828.27  -46.001 -81.362
2Y94+X|-GDP H|g, Y=(Xf0]) delB 0 0 0
HEXZ-GDP HIZ(Xt0]) delsavgov 0.001 0 0
=18 employ_i 0 0 0
SSHIKXI0]) EV -218.592 -20.23  -54.821
Ad valorem rate, EQIA| ftaxent 0 0 2.121
AN B4, 7 38 f inctaxrate_h 0 1.521 0
wExA pOtoft -0.077 0.013 0.013
AH|X}E7L, CPI p3tot 1.606 0.017 0.017
HEXNE, A realsavgov 22.842 0.636 0.599
AZRIFE, Ed realwage -1.757 0.014 0.014
HZ GDP, XIE&H wOgdpexp 0.689 0.012 0.012
M B wOtax_csi 7.679 -0.025 -0.025
AH20]| Ciet Ha wlcap_i -0.203 0.002 0.002
30 st Ha wllab_io -0.179 0.031 0.031
E&EX, E5 w2tot_i -0.176 -0.023 -0.023
NMHEX} X=2X|S wcapgov -0.042 -0.018 -0.018
QIZHEXE wcappriv -0.177 -0.023 -0.023
HEXE AMKE WCUrgov 0.136 0.243 0.243
MZE 7HHAS, A wdispinc_h -0.107 -0.093 0.014
HOIAE =7 went -0.200 0.002 0.002
BOIAS, MZE went_posttax -0.200 0.002 -0.197
EHYEXE wexpgov 0.133 0.239 0.239
HEAE wincgov 4.067 0.308 0.302
A THHAE, A winchou_h -0.108 0.024 0.014
MENE H= wsavgov 23.772 0.658 0.621
HOIN| RN wtaxent -0.200 0.002 2.122
2SN 2 SEM, A wtaxtot 4.565 0.343 0.341
> C.IF. xOcif_c -0.061 -0.026 -0.027
AIXIGDP, XIEEH x0gdpexp -0.067 -0.011 -0.011
Z&X}, A3 x2tot_i -0.079 -0.039 -0.039
AE THAAH| x3tot -0.329 -0.064 -0.064
HyELQ x5tot 0.049 0.316 0.316
HHEg utilityh -1.402 -0.122 -0.335
T AR 13 /A 54 F Y & ARAER A

s AAF AAL
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T 15)
©719] 73 W QAA Qldoll whet a-8<E0] 7Y Wol AASHIA

14) Software Gempack 12.0, solution method® Gragg 2-4-8 ©|-83}3itt.
Harrison, et a/(2013 9@ 1996) &%,
15) olo] taiMde & o st 9= B4o] "asicty Hrt



gk 471o] QlolA 2814 FAIR AT wgo] H Hol Fashs A
o Rttt 710 YolHE 2HlA0] B9 Ble 7H 2
RS WA T AQLOr, ARA] WA AFE by B Ao
2 Ut et 22T Heln 24 119} AABEA ZAE At

o e fAe AaE AAekT
of tj5t 0] 09} ul7} HFAlo] whE 2}o
o] Hlw £4 Fo] asittal th;]_

(B 4-11) HRED 2ok JINN g8t 2o

(- %)
= S
2HIM | ASA BQIM | AHM | ASA H I

E84E 0.1026| 0.1801| -0.0332| -1.4027| -0.1224| -0.3355
CV(E&tHal) -4566.17 8.766| -26.677| -2828.27| -46.001| -81.362
EV(SSH3)) 17.015| 29.844| -5.502| -218.592| -20.230| -54.821
BHNEY -0.383 0.003 0.003| -0.067| -0.011| -0.011
g -1.800 0.078 0.078 0 0 0
MEAS 0.805 0.040 0.04| -0.203 0.002 0.002
TEAS 1.200 0.091 0.091| -0.179 0.031 0.031
AH|X=E7} 0.875 0.006 0.006 1.606 0.017 0.017
DIZLEX} 1.119 0.005 0.005| -0.177| -0.023| -0.023
T A7 EAoA 182 S,
g AR ALL

2. 2 71X =9

GAMSE &= v|= 443 GEMPACKS A= 3 1249 CGE &
A Ao ZFo]7} Q= ool thste] s £ a7t Alrt.10 HA &5
A%t v Pt FYT Hlo|EHo|AS o5t FUT B4 Ayt Ao



Att= Fofl oA 57F 3okl ot Aol S5 ¥HA]o] AL
3} @AF= Qlste] A4t Aito]] Aol HojRthal A7 = St
LH7) o]z A} t2w @ A-oA= o ol EAVE HA g
T}.19)

ATO] Aoz FAETHE B O] o WhE Rpol7} 7MY T A
o= %E}. A& S0, 25 YA FAV} 4RI} E o2 =] 9§

= FAR A o] AFEol digt

== BW Oibﬂr. CGE 29| %8} #5Io] Leontiefer7t o=
2ol AR =A0f w2t Ao Zpol7F A4 4= Qlet. 11 o]9]e] By
gA15Fe] Aol Aol Aol & THAZ o AUl EFRFY] A ¥
7re] FAYG A= R-E 7H] A= Horridge(2014) ¥ & Hi1490] H

5 F&o| 550 3t

T tE 7FsA2 240l ol-8H Atz o] ApolofA 710 4= A

A 7129 =2y A7+ giRE 1993 I TAAA (1993 System of
National Accounts)ol| et HAEH A=E o] &3t 2£40] fjF£o|q]
O1},19) & Ao A= 2008 SANACY m=h HAIE 20143 AHAATH
o FRIAA AARE o]&sto] AT tha 22 = A2 9AY

o7} 47 7delo1 gto] Aslslel slov, 33 el 3
oI} WYL ERHe $AE 0T BYAL 1 o

Yzt 229 5 g o | A/ ES BHANETY M HES o
oRt RSttt TRAE S doht AlRSSIRETt Sl o

16) )= HA1L o] 835k J#ZQl 2= Adelman and Robinson (1978), Lewis and
Robinson (1986), Z18]1 Mansur and Whalley (1984§ = & AUtk

17) Kendrick, Mercado, and Amman (2006, p. 170)° U= (& 8.4)7} §t djjo]cth.

18) olo w3t &elo] WQst FE GAMS Mode Library No. 4091 ‘A Miniature
version of ORANI 78S #11g 4= U Zlojo}.

19) UN(1994), System of National Accounts ]995.
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! Excerpt 43 of TABLO input file: !
! Distribution of Gross Operating Surplus (GOS)!
Variable ! GOS payments!

wgos # Total GOS #;

(all,h,HOU) whougos(h) # Household receipts/income from GOS #;
whougos_h  # Total Household receipts/income from GOS #;
wentgos  # Enterprises' receipts/income from GOS #;
wgovgos # Government receipts/income from GOS #;

Coefficient

25) 35 WA9] CGE B3E o83k A4S AololAE o 72 u2A| o 497t
W, wehd o Aol &gjcodee ol85tiA St AL, W o2 oj@
2] we} 291 ZolA] 31 Wat et



VGOS # Total GOS #;

(all,h,HOU) VHOUGOS(h) # Household receipts/income from GOS #;
VHOUGOS_H # Total Household/income receipts from GOS #;
VENTGOS # Enterprises' receipts/income from GOS #;
VGOVGOS # Government receipts/income from GOS #;

Read
VHOUGOS from file BASEDATA header "VHGS",
VENTGOS from file BASEDATA header "VEGS",
VGOVGOS from file BASEDATA header "VGGS";
Update
(all,h,HOU) VHOUGOS(h) = whougos(h);
VENTGOS = wentgos;
VGOVGOS = wgovgos;
Formula
VGOS = V1CAP_I + VALND_I;
VHOUGOS_H = sum{h,HOU, VHOUGOS(h)};
Equation
E_wgos # GOS from income side #
VGOS*wgos = V1CAP_I*'wicap_i + VILND_I*w1Ind_i;
E_whougos # Household receipts/income from GOS #

(all,h,HOU) whougos(h) = wgos;

E_whougos_h # Total Household/income receipts from GOS #
VHOUGOS_H*whougos_h = sum{h,HOU, VHOUGOS(h)*whougos(h)};

E_wentgos # Enterprises' receipts/income from GOS #
wentgos = wgos;
E_wgovgos # Government receipts/income from GOS #
Wgovgos = wgos;

Write
VGOS to file SUMMARY header "VGOS";
VHOUGOS to file SUMMARY header "VHGS",
VENTGOS to file SUMMARY header "VEGS";
VGOVGOS to file SUMMARY header "VGGS",;
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A.2. 7|Y8AX(Enterprises Account)

Excerpt 449 A52F Hg= He 357193 97 719E Ot
AT JAE Fo|t}. Excerpt 449 A WAL 7|49 Q44
o]Q)(gross operating surplus, GOS) ¥ 79} aflQ(rest of the
world, ROW)ZF-E|9] o]dAE0 2 LAHET: AL vehdth 1 o
= WAL ZF 7] 7190l et property payments= 2t 77}
GOSERE A& £59 Halgo] vlgstH, sfe]=HE o] ojdias
GDP(gross domestic product)?] #3}o]| oJsf] JgFS dh=rtal 7431t}
Excerpt 439] €9 &= 4442 7199 A& S-S Hehdo 7Y
< WA GHof| ASAE Gt v, &5 RS 7 AR, 1E
sfejo] tisfiA Higa B4 2= o]Hgttt. o] AA| FAlE0] ¥ o)A
59| HAE W3l= 7|49 AlFA=52] HAE Holo] ofs A4 E ot
73*]% o] g2 B2 7|9AS e APRESE "o mRR e 2y
]‘ﬂoﬂ it = ASAEE 245kt 91714 fraxent= Ala-
7]’ HHE 5= Qltk= 7hs/3S 18t shift ®i<=o|tt. o]o thsjAl=
of ThA] Qﬁﬂﬂi qtet.

rot

714

o] g

ally

i) mlm JIN'
n]I.
P

2

BN

f&

! Excerpt 44 of TABLO input file: !
! Enterprises account: Receipts, expenditures and savings !
Variable !Income!

went # Total income of enterprises #;

(all,h,HOU) wenthou(h) # Enterprise receipts from household #;
wenthou_h  # Total enterprise receipts from households #;
wentrow # Enterprise receipts from the rest of the world #;

Coefficient
VENT # Total income of enterprises #;
(all,h,HOU) VENTHOU(h) # Enterprise receipts from household #;
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VENTHOU_H # Total enterprise receipts from households #;
VENTROW # Enterprise receipts from the rest of the world #;
Read
VENTHOU from file BASEDATA header "VETH";
VENTROW from file BASEDATA header "VERW";
Update
(all,h,HOU) VENTHOU(h) = wenthou(h);
VENTROW = wentrow;
Formula
VENT = VENTGOS + sum{h,HOU, VENTHOU(h)} + VENTROW;
VENTHOU_H = sum{h,HOU, VENTHOU(h)};
Equation
E_went # Total income of enterprises #
VENT*went = VENTGOS*wentgos + sum{h,HOU, VENTHOU(h)*wenthou(h)}
+ VENTROW*wentrow;
E_wenthou # Enterprise receipts from household #
(all,h,HOU) wenthou(h) = whougos(h); ! default assumption !
E_wenthou_h # Total enterprise receipts from households #
VENTHOU_H*wenthou_h = sum{h,HOU, VENTHOU(h)*wenthou(h)};
E_wentrow # Row transfers to enterprises #
wentrow = wOgdpexp; ! default assumption !
Write
VENT to file SUMMARY header "VENT";
VENTHOU to file SUMMARY header "VETH";
VENTROW to file SUMMARY header "VERW";
Variable !enterprise payments!
went_posttax # Enterprise tax payments #;
(all,h,HOU) whouent(h) # Household receipts from enterprises #;
wgovent # Government transfers to enterprises #;
wtaxent # Enterprise direct income tax payments #;
wrowent # Row income from enterprises: repatriated profits #;
wsavent # Enterprise savings #;

ftaxent # Ad valorem rate of corporation tax #;
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whouent_h # Total household income/dividends from enterprises #;
Coefficient

VENT_POSTTAX # VGOS less VGOSTAX #;
(all,h,HOU) VHOUENT (h) # Household receipts from enterprises #;

VGOVENT # Government transfers to enterprises #;

VTAXENT # Enterprise direct income tax payments #;
VROWENT # Row income from enterprises: repatriated profits #;
VSAVENT # Enterprise savings #;

VHOUENT_H # Total hou'hold income/dividends from enterprises #;

Read
VHOUENT from file BASEDATA header "VHET";
VGOVENT from file BASEDATA header "VGVE";
VTAXENT from file BASEDATA header "VTXE";
VROWENT from file BASEDATA header "VRWE";
Update
(all,h,HOU) VHOUENT (h) = whouent(h);
VGOVENT = wgovent;
VTAXENT = wtaxent;
VROWENT = wrowent;
Formula
VSAVENT = VENT - [sum{h,HOU, VHOUENT(h)} + VGOVENT + VTAXENT +
VROWENT]; VENT_POSTTAX = VENT - VTAXENT;
VHOUENT_H = sum{h,HOU, VHOUENT (h)};
Equation
E_went_posttax # Enterprise post-tax income #
VENT_POSTTAX*went_posttax = VENT*went - VTAXENT*wtaxent;
E_wgovent # Enterprise transfers to gov #
wgovent = went_posttax;
E_wrowent # Enterprise transfers to ROW #
wrowent = went_posttax;
E_whouent # Enterprise transfers to households # (all,h,HOU)
whouent(h) = went_posttax;

E_whouent_h # Total enterprise transfers to households #
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VHOUENT_H*whouent_h = sum{h,HOU, VHOUENT (h)*whouent(h)};
E_wsavent # Find savings as residual #
VSAVENT*wsavent = VENT*went - [!sum{h,HOU, VHOUENT (h)*whouent(h)}!
VHOUENT_H*whouent_h + VGOVENT*wgovgos + VTAXENT*wtaxent +
VROWENT*wrowent];
E_wtaxent # Corporation tax #
wtaxent = ftaxent + went;
Write
VHOUENT to file SUMMARY header "VHTE";
VGOVENT to file SUMMARY header "VGVE";
VTAXENT to file SUMMARY header "VTXE";
VROWENT to file SUMMARY header "VRWE";
VSAVENT to file SUMMARY header "VSVE",
VENT_POSTTAX to file SUMMARY header "VEPT";

A.3. 71729 LSAE(Labor income of households)
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! Excerpt 45 of TABLO input file: !
! Labour income of households !

Variable
(all,i,IND)(all,0,0CC) w1lab(i,0) # Labour income #;

(all,i,IND)(all,0,0CC)(all,h,HOU) w1labinc(i,o,h) # HH Labour income #;
(all,i,IND)(all,0,0CC) labslack(i,o) # Employment rate #;
(alli,IND)  w1labh_oh(i)

(all,h,HOU)(all,0,0CC) w1labh_i(h,0) # Labour income of hh #;
(all,h,HOU) w1labinc_io(h) # Total hh Labour income #;

# Labour bills #;

Coefficient
(all,i,IND)(all,0,0CC)(all,h,HOU) V1LABINC(i,0,h) # HH Labour income #;

(all,i,IND) VILABH_OH(i) # Labour bills #;
(all,h,HOU)(all,0,0CC) V1LABOH_I(h,0) # Labour income of hh#;
(all,h,HOU) V1LABINC_IO(h) # Total hh Labour income #;

Read
V1LABINC from file BASEDATA header "LINC";

Update
(all,i,IND)(all,0,0CC)(all,h,HOU) V1LABINC(i,0,h) = w1labinc(i,0,h);

Formula
(all,i,IND)
(all,h,HOU)(all,0,0CC) V1LABOH_I(h,0)= sum{i,IND, V1LABINC(i,0,h)};
(all,h,HOU) VALABINC_IO(h)= sum{o,0CC, sum{i,IND, V1LABINC(i,0,h)}};
Coefficient (all,i,IND)(all,0,0CC) LABCHECK(i,0) # Check V1LAB = VI1LABINC #;

Formula(all,i,IND)(all,0,0CC) LABCHECK(i,0) = V1LAB(i,0) - sum{h,HOU,

VALABH_OH(i) = sum{o,0CC, sum{h,HOU, V1LABINC(i,0,h)}};

VALABINC(i,0,h)};
Assertion (all,i,IND)(all,0,0CC) ABS[LABCHECK(i,0)] <0.1;
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Equation
E_w1lab # Labour income # (all,i,IND)(all,0,O0CC)
w1lab(i,0) = p1lab(i,o) + x1lab(i,0);
Backsolve w1lab using E_w1lab;
Equation
E_w1labinc # HH Labour income # (all,i,IND)(all,0,0CC)(all,h,HOU)
w1labinc(i,0,h) = gh(h) + labslack(i,0) + w1lab(i,0);
E_labslack # Constraint # (all,i,IND)(all,0,0CC)
V1LAB(i,0)*w1lab(i,0) = sum{h,HOU, V1LABINC(i,0,h)*w1labinc(i,0,h)}
+ IF[{ V1LAB(i,0)=0, labslack(i,0)J;
E_w1labh_i # HH Labour income # (all,h,HOU)(all,0,0CC)
IDO1(V1LABOH_I(h,0)J*w1labh_i(h,0) = sum{i,IND,V1LABINC(i,0,h)*w1la-
binc(i,0,h)};
E_w1labinc_io # Total labour income of hh # (all,h,HOU)
IDO1[V1LABINC_IO(h)J*w1labinc_io(h) = sum{o,0OCC,
V1LABOH_I(h,0)*w1labh_i(h,0)};
! E_w1labinc_io # Total labour income of hh # (all,h,HOU)
sum{o,0CC, V1LABOH_I(h,0)*[w1labh_i(h,0)-w1labinc_io(h)]} = 0; !
E_w1labh_oh # Labour bills # (all,i,IND) [TINY+V1LABH_OH(i)J*w1labh_oh(i) =
sum{o,0CC, sum{h,HOU,
V1LABINC(i,0,h)*w1labinc(i,0,h)}};
Write
V1LABINC to file SUMMARY header "LINC";
V1LABH_OH to file SUMMARY header "L_OH";
V1LABOH_I to file SUMMARY header "LOHI";
V1LABINC_IO to file SUMMARY header "LIIO";

A.4. 7178 AE(Household income)
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! Excerpt 46 of TABLO input file: !
! Household Income, disposable income, savings and tax payments !

Variable
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(all,h,HOU) winchou(h) # Pre-tax h'hold income #;
(all,h,HOU) whougov(h) # Gov transfers to households #;
(all,hto,HOU)(all,hfrm,HOU) whouhou(hto,hfrm) # Intra-hh transfers#;
(all,h,HOU) whourow(h) # Gov transfers to households #;
(all,h,HOU) wgovhou(h) # Hh trasnfers to govt#;
(all,h,HOU) wtaxhou(h) # Household tax payments #;
(all,h,HOU) wdispinc(h) # Post-tax h'hold income #;
Coefficient
(all,h,HOU) VINCHOU(h) # Pre-tax h'hold income #;
(all,h,HOU) VHOUGOV(h) # Gov transfers to households #;
(all,hto,HOU)(all,hfrm,HOU) VHOUHOU(hto,hfrm) # Intra-hh transfers#;
(all,h,HOU) VHOUROW(h) # Row transfers to households #;
(all,h,HOU) VDISPINC(h) # Post-tax h'hold income #;
(all,h,HOU) VGOVHOU(h) # Hh trasnfers to govt#;
(all,h,HOU) VTAXHOU(h) # Hh income tax to govi#;
Read
VHOUGOV from file BASEDATA header "VHGV";
VHOUHOU from file BASEDATA header "VHHO";
VHOUROW from file BASEDATA header "VHRW";
VGOVHOU from file BASEDATA header "VGVH";
VTAXHOU from file BASEDATA header "VTXH";
Update
(all,h,HOU) VHOUGOV(h) = whougov(h);
(all,hto,HOU)(all,hfrm,HOU) VHOUHOU(hto,hfrm) = whouhou(hto,hfrm);
(all,h,HOU) VHOUROW(h) = whourow(h);
(all,h,HOU) VGOVHOU(h) = wgovhou(h);
(all,h,HOU) VTAXHOU(h) = wtaxhou(h);
Formula
(all,h,HOU) VINCHOU(h) = VHOUGOS(h) + VHOUENT (h) + V1LABINC_IO(h)
+ VHOUGOV(h) + sum{hfrom,HOU, VHOUHOU(h,hfrom)}
+ VHOUROW(h);
(all,h, HOU) VDISPINC(h) = VINCHOU(h) - VTAXHOU(h) - VGOVHOU(h);

Equation
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E_whougov # Gov transfers to households # (all,h,HOU)
whougov(h) = wOgdpexp; ! default assumption !
E_whouhou # Intra-hh transfers# (all,hto,HOU)(all,hfrm,HOU)
whouhou(hto,hfrm) = wdispinc(hfrm);
! transfer proportional to post-tax donor income !
E_whourow # Row transfers to households # (all,h,HOU)
whourow(h) = wOgdpexp; ! default assumption !
E_winchou # Pre-tax household income # (all,h,HOU)
VINCHOU(h)*winchou(h) = VHOUGOS(h)*whougos(h) + VHOUENT (h)*whouent(h)

VHOUGOV(h)*whougov(h) + VILABINC_IO(h)*w1labinc_io(h)
+ sum{hfrom,HOU, VHOUHOU(h,hfrom)*whou-
hou(h,hfrom)}
+ VHOUROW(h)*whourow(h);
Variable !Post tax household income!
winchou_h # Total pre-tax h'hold income #;
(all,h,HOU) f_inctaxrate(h) # Income tax shifter: by income #;
f_inctaxrate_h # Income tax shifter: overall #;
wdispinc_h # Total post-tax h'hold income #;
avetax_h # Average Tax Factor: avedispwager - avewager #;
(all,h,HOU) xinchou(h) # Real household income #;
(all,h,HOU) xdispinc(h) # Real household income #;

Equation
E_wdispinc # Post-tax household income # (all,h,HOU)
VDISPINC(h)*wdispinc(h) = VINCHOU(h)*winchou(h) - VGOVHOU(h)*wgovhou(h)
-- VTAXHOU(h)*wtaxhou(h);
E_wtaxhou # Households to gov: income taxes # (all,h,HOU)
wtaxhou(h) = winchou(h) + f_inctaxrate(h) + f_inctaxrate_h;
! note: f_inctaxrate(h), and f_inctaxrate_h are % changes in ad valorem rates !
E_wgovhou # Households to gov: transfers # (all,h,HOU)
wgovhou(h) = winchou(h);

I wgovhou(h) = winchou(h) + f_inctaxrate(h) + f_inctaxrate_h;!
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E_winchou_h # Total pre-tax household income #
sum{h,HOU, VINCHOU(h)*[winchou(h) - winchou_hJ} = 0;
E_wdispinc_h # Total post-tax h'hold income #
sum¢{h,HOU, VDISPINC(h)*[wdispinc(h) - wdispinc_h]} = 0;
E_avetax_h # Average tax factor #
wdispinc_h = winchou_h + avetax_h;
E_xinchou # Real household income# (all,h,HOU)
xinchou(h) = winchou(h) - p3toth(h);
E_xdispinc # Real post-tax household income # (all,h,HOU)
xdispinc(h) = wdispinc(h) - p3toth(h);

Write
VHOUGOQV to file SUMMARY header "VHGV";
VHOUHOU to file SUMMARY header "VHHO";
VHOUROW to file SUMMARY header "VHRW";
VGOVHOU to file SUMMARY header "VGVH";
VTAXHOU to file SUMMARY header "VTXH";
VINCHOU to file SUMMARY header "VSIH";
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! Excerpt 47 of TABLO input file: !
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! Household consumption function, savings and other transfer payments!

Variable
(all,h,HOU) f3toth(h)  # Consumption function ratio [consumption/GDPJ#;
f3tot_h
(all,h,HOU) wrowhou(h)
(change)(all,h,HOU) delSAVHOU(h) # Household saving #;

# Over-all shifter for consumption #;

# Household transfers to row #;

Coefficient
(all,h,HOU) VROWHOU(h) # Household transfers to row #;

(all,h,HOU) VSAVHOU(h) # Household saving #;

Read
VROWHOU from file BASEDATA header "VRWH";

Update
(all,h,HOU) VROWHOU(h) = wrowhou(h);

Formula
(all,h,HOU) VSAVHOU(h) = VINCHOU(h) - V3TOTh(h) - sum{hto,HOU,

VHOUHOU(hto,h)}
- VENTHOU(h) - VGOVHOU(h) - VTAXHOU(h) - VROWHOU(h);

Equation
E_f3toth # Consumption function # (all,h,HOU)

w3toth(h) = f3toth(h) + wdispinc(h) + f3tot_h;
E_wrowhou # Household transfers to row # (all,h,HOU)
wrowhou(h) = wdispinc(h); ! default rule !
E_delSAVHOU # Household saving # (all,h,HOU)
100*VSAVHOU(h)*delSAVHOU(h) = VINCHOU(h)*winchou(h) -

V3TOTh(h)*w3toth(h)
- sum{hto,HOU, VHOUHOU (hto, h)*whouhou(hto,h)}

- VGOVHOU(h)*wgovhou(h) - VTAXHOU(h)*wtaxhou(h)
- VENTHOU(h)*wenthou(h) - VROWHOU(h)*wrowhou(h);

Write
VROWHOU to file SUMMARY header "VRWH";

VSAVHOU to file SUMMARY header "VSVH",
V3TOTh to file SUMMARY header "3TOT";
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A.6. HELAE(Government Income)

Excerpt 482 ARAS9 ZA4a0Z yehdth. A WA g4
E_wgovrows SHEHE HHEO] A50|Ho] GDPE HELSE 14
Skal Quet. o] AA] AFAshRl o
ulx|ak B A19] E wincgove AHEAES

FARRI.

! Excerpt 48 of TABLO input file: !
! Fill in government row (income) !

! Apart from VROWGOV, all entries are already determined !

Variable
wgovrow # Transfers from ROW to gov #;
wincgov # Government income #;
Coefficient
VGOVROW # Transfers from ROW to gov #;
VINCGOV # Government income #;
Read
VGOVROW from file BASEDATA header "VGVR";
Update VGOVROW = wgovrow;
Formula
VINCGOV = VOTAX_CSI + VGOVGOS + VGOVENT + VTAXENT + VGOVROW
+ sum{h,HOU, VGOVHOU(h) + VTAXHOU(h)};
Equation
E_wgovrow # Transfers from ROW to gov #
wgovrow = w0gdpexp; ! default rule !
E_wincgov # Government income #
VINCGOV*wincgov = VOTAX_CSI*wOtax_csi + VGOVGOS*wgovgos +
VTAXENT*wtaxent
+ VGOVENT*wgovent !- V1SUB_I*w1sub_i!
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+ sum{h,HOU, VGOVHOU(h)*wgovhou(h) + VTAXHOU(h)*wtaxhou(h)}
+ VGOVROW*wgovrow;
Write
VINCGOV to file SUMMARY header "VING";

A.7. HEXI=(Government expenditure)

rlo
oX,

Excerpt 499] A2t M4 HA&E 9 ARAST w1 Ao
ot A ¥A A0 E_wrowgove FROIAFE Sz o] A50|dS
GDPe} AZA7]1L, Itk 984191 E_wcurgove @AY ZHEA|E +

o, 1ok W8 24191 E_wceapgoves ZF ARl of

oX,

e

o ]-‘_IE AL @'ﬂ'c\’_
& 4R =AABo| 2719 B4} vl wle} o] 2ol H-g e,
oo A WgAe RRAZT T ﬂﬂ k. WA PS4

E_wsavgove FHASS FF F22 I A &2] Aolz Aottt
o2 W41 E_del GOVSAV+= GDP_,] A w2 Hilol= HHA
% delgovsavg BAsk=H], °] 3% AP AR E 51§ 7155120 vhA]
qt 98411 E_realsavgovolA= & FFASS GDPHEECHE

Uiro] 43 HEA%E gtk

! Excerpt 49 of TABLO input file: !
! Find current gov expenditure and capital gov expenditure !
! Hence find gov saving - might be negative in levels !
! Government expenditure !
Variable
wecurgov # Current gov expenditure #;
wrowgov # GOV transfers to ROW #;

26) delgovsave T HEHZ0| H|E ¥3lo|},
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wcapgov # Investment gov expenditure #;
(all,i,IND) s2gov(i) # Gov share of investment by industry #;
wexpgov # Total gov expenditure #;
wsavgov # Gov (income - expenditure) #;
I wgosgov # Gov payments to GOS #; !
(change) delsavgov # Gov (income - expenditure)/GDP #;
realsavgov # Real gov (income - expenditure) #;
Coefficient
VROWGOV # GOV transfers to ROW #;
VCURGOV # Current gov expenditure #;
VCAPGOV # Investment gov expenditure #;
(all,i,IND) GOVSHRINV(i) # Gov share of investment by industry #;
VEXPGOV # Total gov expenditure #;
1'VGOSGOV # GOV GOS payments#; !
VSAVGOV # Gov (income - expenditure) #;
Read
VROWGOV from file BASEDATA header "VRGV";
I VGOSGOV from file BASEDATA header "VSGV"; !
GOVSHRINV from file BASEDATA header "GVSH";
Update
VROWGOQV = wrowgov;
1'VGOSGOV = wgosgov; !
(all,i,IND) GOVSHRINV(i) = s2gov(i);
Formula
VCURGOV = V5TOT !+ VGOSGOV ! + VROWGOV + sum{h,HOU, VHOUGOV(h)};
VCAPGOV = sum{i,IND, GOVSHRINV(i)*V2TOT(i)};
VEXPGOV = VCURGOV + VCAPGOV;
VSAVGOV = VINCGOV - VEXPGOV;
Equation
E_wrowgov # GOV transfers to ROW #
wrowgov = wOgdpexp; ! default rule !
E_wcurgov # Current gov expenditure #
VCURGOV*wcurgov = V5TOT*w5tot + VROWGOV*wrowgov
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+ sum{h,HOU, VHOUGOV(h)*whougov(h)};
E_wcapgov # Investment gov expenditure #
VCAPGOV*wcapgov = sum{i,IND, GOVSHRINV(i)*V2TOT(i)*(s2gov(i) + p2tot(i) +
x2tot(i)1};
I assume exogenous s2gov(i) # gov share of investment by industry # !
E_wexpgov # Total gov expenditure #
VEXPGOV*wexpgov = VCURGOV*wcurgov + VCAPGOV*wcapgov;
E_wsavgov # Gov (income - expenditure) #
VSAVGOV*wsavgov = VINCGOV*wincgov - VEXPGOV*wexpgov;
E_delSAVGOV # Gov (income - expenditure)/GDP #
100*VOGDPEXP*delSAVGOV = VSAVGOV*wsavgov - VOGDPEXP*w0gdpexp;
E_realsavgov # Real gov (income - expenditure)#
realsavgov = wsavgov - pO0gdpexp;
Write
VSAVGOV to file SUMMARY header "GSAV";
VCAPGOV to file SUMMARY header "GCAP";

A8. 212t EXt

Excerpt 509] ®A4] E_wcapprive SFAH=LZEAH+AL)}

HEAX 20| Ao|2 W7k FEAAET Holat,

! Excerpt 50 of TABLO input file: !
! Find investment private expenditure !
! Private investment finance requirement is just the negative of this !
Coefficient
VCAPPRIV # Investment private expenditure #;
Formula
VCAPPRIV = V2TOT_| - VCAPGOQV + V6TOT;

Variable

wcappriv # Investment private expenditure #;
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Equation
E_wcappriv # Investment private expenditure #

VCAPPRIV*wcappriv = V2TOT_[*w2tot_i - VCAPGOV*wcapgov + VETOT*w6tot;
A.9. 25 2(Rest of the world)

Excerpt 51 S| 49} sle] BLE 7t BAES @okeli et

B4 B_wexprow?} E_wrowincs 242} of| 9 H-&23t0] AE5o0]A

Aofsitt. oA £ WA 54 Esaviows AASATE ARE
B9 $A129] Aol 2 YolEg Lhehdict.

! Excerpt 51 of TABLO input file: !

! Find ROW row and column sums !
Variable

wexprow # Total ROW expenditure #;

wrowinc # Total ROW income #;

wsavrow # ROW (income - expenditure) #;
Coefficient

VEXPROW # Total ROW expenditure #;
VROWINC # Total ROW income #;

VSAVROW # ROW (income — expenditure) = Current Account Balance #;
Formula
VEXPROW = VATOT + VGOVROW + VENTROW + sum{h,HOU, VHOUROW(h)};

VROWINC = sum{h,HOU, VROWHOU(h)} + VROWGOV + VOCIF_C + VROWENT;
VSAVROW = VROWINC - VEXPROW;
Equation

E_wexprow # Total ROW expenditure #

VEXPROW*wexprow = V4TOT*w4tot + VGOVROW*wgovrow + VENTROW*wen-
trow

+ sum¢{h,HOU, VHOUROW(h)*whourow(h)};
E_wrowinc # Total ROW income #
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VROWINC*wrowinc = sum{h,HOU, VROWHOU(h)*wrowhou(h)} +
VROWENT*wrowent
+ VOCIF_C*wOcif_c + VROWGOV*wrowgov;
E_wsavrow # ROW (income - expenditure) = Current Account Balance #
VSAVROW*wsavrow = VROWINC*wrowinc - VEXPROW*wexprow;
Write
VROWINC to file SUMMARY header "VRWI";
VEXPROW to file SUMMARY header "VEXR";
VGOVROW to file SUMMARY header "VGVR";
VSAVROW to file SUMMARY header "VSRW";
VA4TOT to file SUMMARY header "4TOT";

A.10. SAM2Q| LHX Uy
7| X= AS-FX Xﬂ e 2= SAM A9 339 &
9] = EAst= o} ShE ¥ YA SAM AlFE
o] i 43 WET A 6}‘/}5 TE= WA "ot oA &
2= o] HRR|Y} 5A7MA] A B R+ 1oL ik 1 ool st
=AE AEE 4 & 82l ol& AAskHs F2o] Excerpt 5200
A7|1A s HAE HStof|lA BF FAE0] SAEY FATAE A
Ast). 52 VSAMCHECK A=) tist Assertions E35to] HA5}H
, 1}\ﬂE‘—- H]—X']/l] E Wsamcheck*‘:‘i _5_6]-0:1 X-]Zjo]—l‘;} 7:"7(‘]_4 -6-/_\_]'—%-

o] AgsHA Y= YrhA WS wsamcheck?] gho] H(zero)o] | ojof

oP‘E, -
X,
I oX
o o o
H‘l
£
||

=)

! Excerpt 52 of TABLO input file: !

27) 2et QPR GO HojEol AT TERTH of TAGlA Be A7} 1eelo]
2 a3
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! Check Accounting !

! Check if this is so, both in levels and in changes !

Variable
wsamcheck # Global (income - expenditure) #;

Coefficient
VSAMCHECK # Global (income - expenditure) #;
(all,i,IND) PURE_PROFITS(i) # PURE_PROFITS, should be zero #;

Formula
VSAMCHECK = sum{h,HOU, VSAVHOU(h)} + VSAVENT + VSAVGOV

-VCAPPRIV + VSAVROW;
(all,i,IND) PURE_PROFITS(i) = V1TOT(i) - sum{co,COSTCAT,COSTMAT(i,co)};

Assertion ABS[VSAMCHECK]<0.9;
Equation
E_wsamcheck # Global (income - expenditure) #
VOGDPEXP*wsamcheck = sum{h,HOU, 100*VSAVHOU(h)*deISAVHOU(h)}

+ VSAVENT*wsavent + VSAVGOV*wsavgov
- VCAPPRIV*wcappriv + VSAVROW*wsavrow;
! note wsamcheck is expressed as a % of GDP: it should be tiny !

Write
PURE_PROFITS to file SUMMARY header "PURE";
VSAMCHECK to file SUMMARY header "SCHK";

A11. Mg =2ld(Revenue Neutrality)

Excerpt 532 FFAIUS] THAE FAI5H7] 9%t F7H21<1 844

o
st ek A WA WA E_wtaxtote BHY AlF(dEA &

=
A
SA)) U sk, o2 4] E_rtaxtots= SOllA] G5 BE Al
£ AR 2 gHAFSte), upX|ut WAl B f entinctax+ ftaxent(7] 9

=

of E3tH M€t f_inctaxrate_h(F7HHoll tigt Al shifter)gh=
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719} shift 2]FHo] ofsh A4 H

£29] BRPoM= AdSHEE AsHoE FafstA| ¢ Qi wh
A AASEAE AlEdol S 3 stalAL sk 49 o9l 3719 4
oA shtE AEiste] 282 &+ 3L

AR f inctaxrate h®} rtaxtotES AQFLSHH RE 71Lof gt A
&0 EU S THH R E o BN HRAS) Hﬂﬂ‘— HAR

=4, rtaxtote YO R T fraxents WSt AHEASS W
3k HAoke MdAlee] HIE 7HA 2t

AR R f entinctaxs AYSFIT ftaxent = f inctaxrate hE
WAstshA HAA} 7HA] Fzoll gt 2A17F oA 2ol & & o=
o}

! Excerpt 53 of TABLO input file: !
1Add conditions for revenue neutrality!
Coefficient VTAXTOT # Sum of income and commodity tax revenue #;

Formula

VTAXTOT = sum{h, HOU, VTAXHOU(h)} + VTAXENT + VOTAX_CSI;

Variable

wtaxtot # Sum of income and commodity tax revenue #;

rtaxtot  # Real tax collection: for nom homogeniety test #;

f_entinctax # Shifter: tax on enterprises, Fgostax follows f_inctaxrate_h #;

Equation

E_wtaxtot # Sum of income and commodity tax revenue #

VTAXTOT*wtaxtot = sum{h, HOU, VTAXHOU(h)*wtaxhou(h)} +

VTAXENT*wtaxent + VOTAX_CSI*wOtax_csi;

E_rtaxtot # Total real tax: for nominal homogeniety test #

rtaxtot = wtaxtot - p5tot;
E_f_entinctax # Shifter: tax on enterprises, Fgostax follows f_inctaxrate_h #

f_entinctax = ftaxent - f_inctaxrate_h;
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! Normally f_inctaxrate_h exogenous; whouinc(h) given from model,

so this determines whougov.

Rule 1: Swap f_inctaxrate_h with rtaxtot enforces changes in government income to
be compensated by identical changes in tax rates across all hhss.
Rule 2: Swap f_ftaxent with rtaxtot enforces changes in government income to be
compensated by changes in tax rates on enterprises.
Rule 3: By exogenizing f_entinctax and endogenizing ONE of f_inctaxrate_h and ftax-

ent we can force ftaxent and f_inctaxrate_h to move together !

A12. HA| SAMQ| =&

Excerpt 54 EI1A ZAFE 93t AAl(macro & aggregate)
SAME W= o 283 F7H Al ot
SAMS| JFBA A Eo] Fojdrt. 19 o2 A=H flow g2 =5t
AA SAMS] 4 Hcell)oll vl Rtet. v ofli= 7+ 8§9] gto] 4}-3-5t
= 49| AT Ah=AIE A

! Excerpt 54 of TABLO input file: !

! Construct macro SAM !

Set MSAM # Macro SAM accounts #
(Firms, DomCom, ImpCom, Labour, Capital, ProdTax,
ComTax, Tariff, DirTax, Households, Enterprises,
GovCurrent, Govlnvest, Prvinvest, Stocks, ROW);
MTAXES # All tax accounts # (ProdTax, ComTax, Tariff, DirTax);
MainUser # Main users # (Firms, Households, Enterprises, GovCurrent, Govinvest,
Prvinvest, Stocks, ROW);
Subset MainUser is subset of MSAM,;
Subset MTAXES is subset of MSAM,;



126 MEZE Yord SX|Xjz9 ot &3 Hluw

HI
J

Coefficient
(all,i,IND) PRVSHRINV(i) # Private share of investment by industry #;
(all,i,IND) DOMINV(i) # Investment use of dom goods #;
(all,i,IND) IMPINV(i)  # Investment use of imp goods #;

Formula
(all,i,IND) PRVSHRINV(i) = 1.0 - GOVSHRINV(i);
(all,i,IND) DOMINV(i) = sum{c,COM, V2BAS(c,"dom",i) +
sum{s,SRC, sum{m,MAR, V2MAR(c,s,i,m) }}};
(all,i,IND) IMPINV(ij) =sum{c,COM, V2BAS(c,"imp",i)};
Coefficient (all,u,MainUser) DOMUSE(u) # all use dom, basic + margins #;
Formula
DOMUSE("Firms") = sum({i,IND, sum{c,COM, V1BAS(c,"dom",i) +
sum{s,SRC, sum{m,MAR, VIMAR(c,s,i,m) }}}};
DOMUSE("Households") = sum{c,COM, V3BAS(c,"dom") +
sum{s,SRC, sum{m,MAR, V3MAR(c,s,m) }}};
DOMUSE("GovCurrent") = sum{c,COM, V5BAS(c,"dom")};
DOMUSE("Govlnvest") = sum{i,IND, GOVSHRINV(i)*DOMINV(i)};
DOMUSE("Prvinvest") = sum{i,IND, PRVSHRINV(i)*DOMINV/(i)};
DOMUSE("ROW")= sum{c,COM, V4BAS(c) + sum{m,MAR, V4AMAR(c,m)}};
DOMUSE("Stocks") = sum{c,COM, V6BAS(c,"dom") };

Coefficient (all,u,MainUser) IMPUSE(u) # Imports at basic prices #;
Formula
IMPUSE("Firms") = sum{c,COM,sum({i,IND, V1BAS(c,"imp",i)}};
IMPUSE("Households") = sum{c,COM,V3BAS(c,"imp")};
IMPUSE("GovCurrent") = sum{c,COM,V5BAS(c,"imp")};
IMPUSE("Govlinvest") = sum{i,IND, GOVSHRINV(i)*IMPINV(i)};
IMPUSE(" Prvlnvest") = sumi,IND, PRVSHRINV(i)*IMPINV(i)};
IMPUSE("ROW") = 0;
IMPUSE("Stocks") = sum{c COM,V6BAS(c,"imp")};

Coefficient (all,i,IND) V2TAX_CS(i) # Taxes on investment #;
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Formula (all,i,IND) V2TAX_CS(i) = sum{c,COM, sum{s,SRC, V2TAX(c,s,i)}};
Coefficient

(All,r, MSAM)(All,c,MSAM) SAM(r,c) # Macro SAM #,

(AllLt, MTAXES) TAXREV(t) # Tax revenue#;
Formula

(All,r, MSAM)(All,c,MSAM) SAM(r,c) = 0.0;

SAM("Labour","Firms") = V1LAB_IO; SAM("Capital","Firms") = VICAP_| + VILND_l;

! Use of labour and capital !

(all,u,MainUser) SAM("DomCom",u) = DOMUSE(u);! Use of Domestic Commodities !

(all,u,MainUser) SAM("ImpCom",u) = IMPUSE(u); ! Use of Imported Commaodities !
Formula

I Commodity tax payments!

SAM("ComTax","Firms") =V1TAX_CSI;

SAM("ProdTax","Firms") =V1PTX_I + VIOCT_I;

SAM("ComTax","Households") = V3TAX_CS;

SAM("ComTax","GovCurrent") = V5TAX_CS;

SAM("ComTax","GovlInvest") = sum{i,IND, GOVSHRINV(i) * V2TAX_CS(i)};

SAM("ComTax","Prvinvest") = sum{i,IND, PRVSHRINV(i) * V2TAX_CS(i)};

SAM("ComTax","ROW") = sum{c,COM, V4TAX(c)};

! Payment of Import duties !
SAM("Tariff","ImpCom") =VOTAR_C;

! Income tax !
SAM("DirTax","Households") = sum{h,HOU, VTAXHOU(h)};
SAM("DirTax","Enterprises")= VTAXENT;

! Transfers to government !
SAM("GovCurrent","Households") = sum{h,HOU, VGOVHOU(h)};

SAM("GovCurrent","Enterprises") = VGOVENT;

! Household receipts !
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SAM("Households","Labour") = sum{h,HOU,V1LABINC_IO(h)};
SAM("Households","Capital") = VHOUGOS_H;
SAM("Households","Enterprises") = VHOUENT _H;
SAM("Households","Households") = sum{a,HOU,sum{b,HOU, VHOUHOU(a,b)}};
SAM("Households","GovCurrent") = sum{h,HOU, VHOUGOV(h)};
SAM("Households","ROW") = sum{h,HOU, VHOUROW(h)};

! Other Household payments !
SAM("Enterprises”,"Households") = sum{h,HOU, VENTHOU(h)};
SAM("Prvinvest","Households") = sum{h,HOU, VSAVHOU(h)};

! Enterprises Receipts !
SAM("Enterprises","Capital") = VENTGOS;
SAM("Enterprises”,"ROW") = VENTROW;

| Other Enterprises payments !
SAM("ROW","Enterprises") = VROWENT;
SAM("Prvinvest","Enterprises") = VSAVENT;

I Government receipts!

SAM("GovCurrent","Capital") = VGOVGOS;
SAM("GovCurrent","ROW") = VGOVROW,;

(AllLt, MTAXES) TAXREV(t) = sum{c, MSAM, SAM(t,c)};
(all,t, MTAXES) SAM("GovCurrent",t) = TAXREV(t);

IGovernment payments!

SAM("ROW","GovCurrent") = VROWGOQOV;
SAM("Prvinvest","GovCurrent") = VSAVGOV;
SAM("Govlinvest","GovCurrent") = sum{r, MSAM, SAM(r,"GovInvest")};

! Others !
SAM("Firms","DomCom") = sum{c,MSAM, SAM("DomCom",c)}; MAKE=SALES!
SAM("ROW","ImpCom") = sum{c,MSAM, SAM("ImpCom",c)}-VOTAR_C; !CIF!
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SAM("Stocks","Prvinvest") = sum{r, MSAM, SAM(r,"Stocks")};

IForeign Savings!
SAM("Prvinvest","ROW") = VSAVROW;

Coefficient (all,rc, MSAM) VMSAMCHECK(rc) # Global check on macro SAM #;
Formula
(all,rc, MSAM) VMSAMCHECK(rc) = sum{c,MSAM, SAM(rc,c)} -sum{r, MSAM,
SAM(r,rc)};
Write
VMSAMCHECK to FILE SUMMARY header "SAMC";
SAM to FILE SUMMARY header "MSAM";
(postsim) VMSAMCHECK to FILE SUMMARY header "USMC"
longname "Post-update Global check on macro SAM";
(postsim) SAM to FILE SUMMARY header "UMSM"
longname "Post-update Macro SAM";
Assertion (all,rc, MSAM) ABS[VMSAMCHECK(rc)]<0.9;
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olul- A B A hcl2a 30
olul&7]7] hc12b 12
ol W olu|R8E hel2c 30
AA Y AT hel2d 13, 15
71 Ffolex hel2e 15
RS hel2f 29
A= hcl2g 23
7 S8 hclzh 23
71eF M)A hel2i 30

2 A2 2,
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££ C. IZ0jEjet

7|4 & AollA AR F8 mHEtEE A AR

b

9
o

ot

]

n
U
J

UL
0!
r

(RH C-1) Q40 i3 ixE=Y

XXEQ oHg g1t b

Elai M

-0

El
HI
1z

. 2elga e Helery
== (LT} K) (0Ce) (CET)
001 | HEPAE 0.5 0.5 0.5
002 | A= 0.5 0.5 0.5
003 | 24=% 1.12 0.5 0.5
004 | A9 9 7IEA=E 1.26 0.5 0.5
005 | &A1 9 Fo], A 1.26 0.5 0.5
006 | &gt 9 H{AE 1.26 0.5 0.5
007 | SsHAE 1.26 0.5 0.5
008 | HIESTEAE 1.26 0.5 0.5
009 | 13 S&AE 1.26 0.5 0.5
010 | 2&5A= 1.26 0.5 0.5
011 | 71A ¢ &4 1.26 0.5 0.5
012 | A7) & AR717] 1.26 0.5 0.5
013 | 9717 1.26 0.5 0.5
014 | 25731 1.26 0.5 0.5
015 | 7Iet Az AE € 97 1.26 0.5 0.5
016 | AY, 7Ia 9 J7] 1.26 0.5 0.5
017 | &%, "H71E 2 AEE AHlA 1.26 0.5 0.5
018 | A4 1.40 0.5 0.5
019 | ZAmjAulA 1.68 0.5 0.5
020 | 548~ 1.68 0.5 0.5
021 | 248 9 &8 Au)a 0.50 0.5 0.5
022 | AESA 9 WE AujA 1.26 0.5 0.5
023 | 28 9 By AMu)A 1.26 0.5 0.5
024 | H54 9 A 1.26 0.5 0.5
025 | A& 5 9 71& Aua 1.26 0.5 0.5
026 | AFAALAEI A 1.26 0.5 0.5
027 | 35938 9 = 1.26 0.5 0.5
028 | WSAHA 1.26 0.5 0.5
029 | BA 9 A}8|EA] Au|A 1.26 0.5 0.5
030 | ¥ 9 7]Ef Au)A 1.26 0.5 0.5

. ORANI 28-S #arste] Axp7) A7g%t 3.
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SE C-2) AZ0| O CHAEA

o= Ed N | EXI AH[TH
001 | 584 0.1 0.1 0.5
002 | A= 0.01 0 0.5
003 | S4=& 1.5 0 1.5
004 | A% 4 7I5AIE 1.5 2.5 1.5
005 | A € Fol, A 1.2 0 2.5
006 | A% 94 H{A= 1.8 0 1.2
007 | SHAIE 1.9 0 1.8
008 | HIZ&SBEAE 1.9 0 1.9
009 | 1x Z5AE 0.5 0 1.9
010 | F&AE 1.8 0 0.5
011 | 714 & & 2.5 2.5 2.5
012 | A7) 9 =77 2.5 2.5 2.5
013 | Hd717] 2.5 2.5 2.5
014 | &7 2.5 2.5 2.5
015 | 7Igt AXY A= ¢ 2 2.5 2.5 2.5
016 | A9, 7t~ 9 37| 2.5 2.5 3.5
017 | <%, H71E 2 A&E§ A8~ 0.5 0 0.5
018 | A4 0.8 0 0
019 | Z&mjAeA 1.5 0 0
020 | S5Au|A 1.5 0 1.2
021 | 43 9 b AfuA 0.5 0 1.2
022 | AEBAl 9 g5 AH|A 0.8 0 0.8
023 | 56 2 B3 Auja 1.3 0 1.3
024 | ¥4 4 dd 1.3 1.5 1.3
025 | A&, 73t 2 7|& AujA 1.3 0 0.5
026 | AFFA YA EI A 1.3 0 1.3
027 | 3534 ¢ = 1.3 0 1.3
028 | mSAHIA 1.3 0 1.3
029 | 24 9 AFEA] Aua 1.3 0 1.3
030 | &3} 9 7]k AH)A 1.3 0 1.3

2 ORANI 2§ Zasto] Ax7) A4t 2kl
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SH C-3) 7|5t HHGN AHKE HIS

HE SEEEN | SHXIE HIE Sig10ut
001 | sHR4RE -2.20 0.74 0.4
002 | A= -1.50 0 0.4
003 | 24=& -2.80 0.74 0.4
004 | Av 4 7IEAE -2.80 0.47 0.4
005 | =41 9 Zo], QA -2.80 1.12 0.4
006 | Aer 9 AeAE -2.80 0.74 0.4
007 | sIsHAI® -2.36 0.74 0.4
008 | HIZ5BEAE -3.39 0.74 0.4
009 | 12 S5A= -2.80 0.74 0.4
010 | &A= -1.80 0.74 0.4
011 | 714 & &4 -1.90 0.74 0.4
012 | A7) 9 AA7]7] -1.90 0.74 0.4
013 | 4717 -2.80 0.74 0.4
014 | 5731 -2.80 1.35 0.4
015 | 7|et Az AFE € A7k -2.80 1.15 0.4
016 | A8, 7t~ 2 37 -1.20 0.74 0.4
017 | &, 718 2 AEEAHA -0.50 0.74 0.4
018 | A4 -2.80 1.40 0.4
019 | EAmA A -2.80 1.40 0.4
020 | S5AH| A -2.80 1.12 0.4
021 | S48 2 &ub A -2.80 1.12 0.4
022 | ARFA 9 B Au|A -1.90 0 0.4
023 | #8§ € BE¥ A~ -1.90 1.40 0.4
024 | F54 9 A -1.90 1.35 0.4
025 | A&, #st E 7& AHA -0.50 1.35 0.4
026 | AFAAI YA HIA -1.90 1.35 0.4
027 | 3534 € = -1.90 1.35 0.4
028 | TEAHA -1.90 0.93 0.4
029 | B4 9 ABEA AHA -1.90 0.93 0.4
030 | &3} 9 7]t AH|A -1.90 0.93 0.4

2 AAANENFS Aol oA adding-up ZAL WEAP| RS wlHE 2L A2
ot
A} ORANI 23& Fasle] 477k 5202 AHet gk,
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HE2D. M9 X2

o]7] A= ORANI 23 9] 5o et Al 7H4] 139 THAIE A
ot A= SEFA et ZHEAL, 4 Al digh 7HEAl, e
AR Zkauo] digh ZHgAloltt. eyt ARAIECIY =&
AEol dsliAe THAIE FaFshA] 2oL it} E SHFQdoIY FA449
et 7HgAleo] i o2 W whd, RikaHo] tigt THEAlES A

Ho|t}, o]e} o] ARGARE At 1HEAl R HleE
ZA) K tax-factor)etal St} o] tax-factor JEE o|-8oHdH =Y
ol A AREARE 7H9 A Fae] KPS} AFfo] 7Fs5HA| HTh

u)
o
|o
U
Hir
rlo
_‘Ei‘.,
o,
i)
(o]

29 BEolA= Ao et ZFEAIE 022 A2 siel=t, o=
2 Azl gt IHAIE B3R e ou]gitt. 9 o]f+= A4t
2 FQ ot wuER] gk BEo] AU R HojE =0, A= T o
Al ARE =3 Rgho] ISt ERE AR E|Ql o) whif =] 2 K
£ ﬂiﬁHH— ZA| Fdo] TS g 2R HYY] wiEolth
20149 AFQATHO] 7]2AEQl 20109 AR E AFEA Q] HjE-S Al

Hil S05F d%% °F 30.6%, R7tAH]= OF 41.5%, 18l A= oF
27.9%%0 Ao = YEdt. 7|4 BAAES & 9 AlEstete] duE
el ‘?_]ZJ'TX]’OH et Ale2 oF 23.5%, 183 FFFA] digh Al
°F 4.4%0]c}.29)

29) CGE 39| FZQ tlo|gHo]AzRE ALte Aot



SE D-1) 458 M #2(2014)
(291 H &)
Atz GUSM | QMM | BUE | SUUEA)

c= X)) @) |[E#x2 0| &Y

001 | sZ+ME 20.1 653.3 0.0 20.1
002 | = 7.5| 30443 -64.9 -57.5
003 | SA=E 9,779.8| 3,058.2 0.0] 9779.8
004 | 8% & 7I=HE 1,792.0| 1,551.4 0.0| 1,792.0
005 | =& & Z0], 2I44 748.0 178.4 0.0 748.0
006 | MEF & MR 22,7375 1,991.7|  -116.6| 22,620.9
007 | Bf3tRIZ 2,0383| 2,251.9 0.0 20383
008 | HlS&E=xE 308.8 462.4 0.0 308.8
009 | 1xt S&HE 297.9 428.4 0.0 297.9
010 | =48z 552.2 386.2 0.0 552.2
011 |71 & ZH| 877.4| 1,890.6 0.0 877.4
012 | ®7] & FAP7| 2,037.5| 1,761.8 0.0 20375
013 | H27)7| 478.5 994.6 0.0 478.5
014 | 2&ZH| 6,032.7| 1,511.0 0.0| 6,032.7
015 | 7IEt HIZ¢ M- 47t5 690.5 500.4 0.0 690.5
016 | M=, 7tA & 37 2,264.2 0.0 0.0| 2.264.2
017 |, WIS -HES AMH[A 4.4 0.0 0.0 4.4
018 |z 14,711.1 0.0 0.0] 14711.1
019 | TADMHIA 4,272.5 0.0 -91.0| 41815
020 | 2&AHIA 1,553.3 0.0] -3,1949| -1,6416
021 | SMH H K45 MHIA 4,881.1 0.0 0.0| 4.881.1
022 | ZESH & 4 MH|~ 3,032.6 13.1 0.0 3,032.6
023 | =8 H B3 AH|A 5,697.5 0.0 0.0] 5,697.5
024 | 254 2 A 11,976.8 0.0 0.0| 11,976.8
025 | ®&, 2s}-7|E AMHIA 706.3 0.0 -12.6 693.7
026 | AtAX|AH|A 511.2 0.0 0.0 511.2
027 |35 & =Y 0.0 0.0 0.0 0.0
028 | WgAH|A 7.4 0.0 0.0 7.4
029 |2 3 MBISX| AMH|A 12.8 0.0 0.0 12.8
030 | =&t I 7|Et MH|A 4,956.6 0.0 0.0] 4,956.6
2L 102,986.5| 20,677.4| -3,480.0] 99,506.5

T T=2(2016), 201449 AJAHIEE o]-83to] AR AT
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(RE D-2) 27HINEA)
(91 499 9)

i1 SUELA SEXAl RIZEAHIA|

001 SEATE 14.4 2.4 3.0
002 s -57.9 0.0 0.0
003 FAEE 1,774.7 7,843.3 0.0
004 4% & 7IE=HE 259.1 1,531.9 0.8
005 =X A B0], M 709.6 38.4 0.0
006 MEt I MRNE 13,257.9 8,607.7 0.0
007 SistiiZ 1,575.0 463.4 0.0
008 HE&Ed=ME 286.1 22.7 0.0
009 1% SENZ 293.0 1.6 0.0
010 FEHE 362.1 48.5 141.6
011 714 & HH| 367.2 70.7 439.5
012 7| " HR)Y 662.1 1,122.2 252.7
013 27| 357.3 46.2 74.9
014 253 307.8 3,752.0 1,933.9
015 7Bt HZxY MZ- 7S 392.7 204.6 37.8
016 HH, J1x & B 934.1 1,330.1 0.0
017 T, WIS -MEE Ab|IA 3.8 0.5 0.0
018 k] 560.2 0.0 14,150.6
019 EAIMEIA 783.1 3,216.8 177.4
020 ZEMHIA -1,428.1 -211.8 -0.9
021 SAE & SH MHIA 1,137.4 3,743.6 0.0
022 YESH 3 LS AMEIA 1,096.5 1,723.6 2125
023 =28 ¥ 23 MHA 3,922.7 1,774.8 0.0
024 RSt H AU 1,242.5 400.0 10,334.2
025 HZ, 48t-715 AfH|A 600.4 83.5 9.9
026 AR B A 364.4 146.8 0.0
027 33y & =Y 0.0 0.0 0.0
028 uFAHA 0.4 7.1 0.0
029 BH 3 ABISX] MHA 1.3 11.5 0.0
030 Zeh A 7|Ef MH|A 656.3 4297.4 2.6

A 30,436.2 40,339.6 27,770.5

F: BAH|] EAE WZHEASL ARER el
A PFEY] 20149 AARE ARG ol§lel ANTLS.
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XY word 2XXISS I

2i Hu 2

M
X1

SH D-3) HERIPIXIMIE(2014)
() %)
ME/Ae SUEY EXt QIZEAH]|
001 | SESME 1.7 1.2 2.5
002 | M2 4.0 - 13.3
003 | SAM=EE 9.1 - 22.9
004 | M% % 7IEHE 3.9 6.3 11.9
005 | SA U F0|, 1.5 - 10.6
006 | ME Y MQHE 21.6 - 86.2
007 | StEtHIE 2.4 - 11.4
008 HE&E=HE 3.9 - 31.9
009 | 1X S&HE 1.0 - 35.1
010 SENE 1.3 5.7 14.6
0 % 2.1 3.8 113
012 7] 3 X7 1.5 3.7 9.8
013 | ®u7|7) 1.9 5.8 12.3
014 | 2&%H| 1.3 8.4 23.5
015 7]Et HZY HE ¥ WS 1.4 3.2 12.4
016 ey, Jta o B9 13.7 - 8.4
017 | £, H7|E & MEE MHA 10.7 - 0.0
018 | M 5.2 8.4

019 EAOIMEIA 1.4 1.6 5.6
020 | 2&AMHIA 12.7 -0.3 -0.9
021 | SAM™ Y &8 MulA 8.4 - 7.4
022 | HEEM ¥ 9E MHA 2.0 1.3 7.0
023 | 38 ¥ 2 MHA 7.2 - 3.7
024 | B34 Y Ly 0.8 155.4 0.5
025 | MZ, U5t ¥ 7|& AHlA 4.4 0.0 5.0
026 | AIARIAHIA 1.9 - 3.6
027 | 33¥E & 24 2.0 - 0.0
028 | WEAMHIA 3.1 - 0.0
029 H 2 ARIEX] AMH|IA 6.3 - 0.0
030 | 28t % 7|E} AMH|A 3.3 0.6 9.3
A 3.7 8.5 7.9

A NS S AR e PP & v 3.

Apg: HR2-9)9] 2014 0% ARG ATE AR E o]-gdto] AR
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AARA|(taxes on production)= EX|L A& -2 AHEQ 4 18]
I ko5 84F o]&oto] BARES St Tlof ThE RAIRIH|, AFIHT]
Al Fof #& 2Al(payroll tax), 1A|H|(stamp tax)7} 3710l Leteh.

ANl L AR AR S] BRI Basit= Hol 7MY E &
ot 89| BFPojA= o|FA AL AE VITAXANA VSTAX
TS B 4 AL, ol 5 &3 20| VOTAXO[t.

AR S-2uEtoll Al BRI e AR AT

YA A AMFEE FAEA 9 HiEo] o] QU] ghtt. o]’ o] = Al
Al&ggolut ml= WHA19] CGE BoA= FAPARIER 254 &
3 519 H(column)Tte & Pt} o] Fo X1 et HHH T {4
9] CGE BRoM= FAE AFFE R FEoto] ARE-J5E T4 ut
T A%E E45ks o] 7hestth. 25 W49 BEo] 7HA|= o] gt
2 A Ao M T et Aol & 7HA A Hot

H B2 2 22 74 Y& B5to] ARRAR O R HeEH

Kl = K0 (1—dg))+ 1

Jlm 17

e

A71M K0, @ Kl 242 2719k 7189 A A

Iy = KOy = (kg +diy), & ki) =

oATNA ke AHEAES] 57422 LEhiIT
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£ E. DJAIZAIS] AH|[2t=S0} MHARE HE 219 I1FHE

SH E-1) 7HAHI2F MAHTE MF 7Ho| IfEHE(2014)

Alg=

5"z 2= AN | o

wEm | me | e | TS| 22| o

sz = =3

1 2 3 4 5 6

QUL HCO1 | HCO2 | HCO3 | HCo4 | HCO5 | HCos

001 | m2an= 0.017| 0.003| 0.000| 0.000| 0.000| 0.000
002 | 2= 0.000| 0.000| 0.000] 0.000] 0.000] 0.000
003 | SNEE 0.059] 0.010| 0.000| 0.000| 0.000| 0.000
004 | N9 U JIEHE 0.000| 0.000| 0.046] 0.000| 0.000| 0.000
005 | =X & 0], oz} 0.000| 0.000| 0.000| 0.000| 0.000] 0.000
006 | MEt & NORE 0.000| 0.000| 0.000] 0.000| 0.000| 0.000
007 | aHtH= 0.000| 0.000| 0.016] 0.000| 0.000| 0.000
008 | HIZ&ZEHE 0.000| 0.000| 0.000] 0.000] 0.000] 0.000
009 | 17 2EHZ 0.000| 0.000| 0.000] 0.000| 0.000] 0.000
010 | 24%= 0.000| 0.000| 0.000] 0.000] 0.000] 0.000
011 |7/ 2 = 0.000| 0.000| 0.000| 0.000] 0.000] 0.000
012 | 7] & FAP|7| 0.000| 0.000| 0.000] 0.000] 0.000| 0.005
013 | =277 0.000| 0.000| 0.000] 0.000| 0.000| 0.002
014 | 2a%3H| 0.000| 0.000| 0.000] 0.000] 0.000| 0.000
015 | 7[Ef MEQ MZ ¥ 27k | 0.000| 0.000| 0.000| 0.037] 0.000| 0.000
016 | X, 7tA & 37| 0.000| 0.000] 0.000] 0.119] 0.000| 0.000
017 |+, H7|2 © MEEAHA | 0.000] 0.000| 0.000] 0.029] 0.000| 0.000
018 | 714 0.000| 0.000| 0.000] 0.000| 0.000| 0.000
019 | EATAHIA 0.000| 0.000| 0.000] 0.000| 0.000| 0.000
020 | SEAMHIA 0.000| 0.000| 0.000] 0.000] 0.000| 0.000
021 | SAE U 28 MHIA 0.057] 0.009] 0.000] 0.000| 0.000] 0.000
022 | HEEA U w5 MHIA 0.000| 0.000| 0.000] 0.000| 0.000] 0.000
023 |28 ¥ 23 AHlA 0.000| 0.000| 0.000| 0.000| 0.028] 0.009
024 | 254t 2 i 0.000| 0.000| 0.000] 0.000] 0.000| 0.003
025 | M2, T3t U 7|z MHIA 0.000| 0.000| 0.000] 0.000| 0.000| 0.000
026 | AIRIKIRIAHIA 0.000| 0.000| 0.000] 0.000] 0.000| 0.000
027 | 2By U 29 0.000| 0.000| 0.000] 0.000] 0.000] 0.000
028 | ZKAHIA 0.000| 0.000| 0.000] 0.000] 0.000| 0.000
029 | 27 & ABEX| MHIA 0.000| 0.000| 0.000] 0.000| 0.000| 0.031
030 | 281 & 7|Et MeIA 0.000| 0.000| 0.000] 0.000| 0.000| 0.000
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HEUzE Hord =X|XIEQ ot

g 24 Hu 24

SEH E-1) 7PAAHIQE MAAZTE ME 7to] IHEHE(2014) - AL
ogt W
wg | S _E_g} s ;,; 7|Et
7 1 n | 12
GO HCO7 HC808 HC909 HC(1)O HC11 | HC12
001 | Z2autE 0.000| 0.000| 0.000| 0.000| 0.011] 0.000
002 | ZAt= 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
003 | SNEE 0.000| 0.000| 0.000] 0.000| 0.037| 0.000
004 | M9 o JIEHIE 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
005 | =X 2 50, ol 0.000| 0.000| 0.000 0.001| 0.000| 0.000
006 | AEF U AQTE 0.000| 0.000| 0.000| 0.000| 0.000| 0.009
007 | Br3tRi= 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
008 | HIZ4TENZ 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
009 | 14 F&HIE 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
010 | 24%= 0.000| 0.000| 0.000] 0.000| 0.000| 0.001
011 | 717 2 | 0.000| 0.001| 0.000| 0.000| 0.000| 0.000
012 | 27| & FAPP| 0.000| 0.011] 0.000| 0.000| 0.000| 0.000
013 | 7P| 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
014 Sg’ng 0.123| 0.000| 0.000| 0.000| 0.000| 0.000
015 | 7IEf RZY AMZ @ 97k2 | 0.000] 0.000| 0.000| 0.000| 0.000| 0.000
016 | 521, 7k @ 371 0.000| 0.000| 0.000 0.000| 0.000| 0.000
017 | 4%, H7IZ 2 MEEAHA | 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
018 | 714 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
019 | SATHAHIA 0.000| 0.000| 0.000| 0.000| 0.000| 0.049
020 | SBAHIA 0.000| 0.018| 0.000| 0.000| 0.000| 0.000
021 | SAE © &t AHIA 0.000| 0.000| 0.000] 0.000| 0.037| 0.000
022 | HEEN U W& AHIA 0.000| 0.005| 0.000| 0.014| 0.000| 0.000
023 |28 L 23 AHIA 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
024 | 2SAF 2 QL 0.000| 0.000| 0.000] 0.000| 0.000| 0.073
025 | M2, 3t U T|= AHIA 0.000| 0.000| 0.004| 0.000| 0.000| 0.000
026 | AIRIZIAIEIA 0.000| 0.000| 0.000] 0.000| 0.000| 0.003
027 | ZBoY o 2y 0.000| 0.000| 0.000] 0.000| 0.000| 0.001
028 | ZSAHIA 0.000| 0.000| 0.000] 0.042] 0.000| 0.000
029 | B U ABIZX| AH|A 0.000| 0.000| 0.000| 0.000| 0.000| 0.000
030 | 23t & J|Er AHIA 0.000| 0.000| 0.081| 0.000| 0.000| 0.000
F: AAAUE AE ERSL ALIAE B AR A AL
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