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=C'fo} 2k o' e Gy EA A HFFe0] WEk(f 3 Af) 7 HAA

et (z 22 Ax)ol A= Leontief TH-E55 (multi-sector multiplier) 712

#Zell Gim and Kim (2005, 2008b) & @Bl Z dgd /o] 2 &3
(decomposition by factors) S AAete] F HAEAFHYE (09} ¢9) I F T
FAFYE (Mo 1) 29 TSI ¢ QYD /A (L A, T) R) 2
oz Bagozn o9 ¢ AAFLASTAE Alelet 1Mo} 19 BYRLASTE
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dHBAS FY - AEEE (input-output (10) model), @ F4E(z) 3 HFA
(0) 2D ATIAE =& - A=E2F (output-output (00) model, Gim and Kim,
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ATH(48mZ, 2008a; de Mesnard, 2007; Gim and Kim, 2008c).

o]}

2) Bl=2Eld= 28 (Leontief supply-driven, LSD) £¢ - AER

AJABFGA (At f=2) S BT A ()7} 2L deeldx 23 F
}

ogt

iRE AR 1H9] W (A, =1) 7 ©§E RE jEE v FddEy
(backward- linkage effects) &= 2] (2) 9} 2t} FWAFHL B} 4] o 2 HE| 9] Fu)

£ %53(as a purchaser) &3E H3ic}

Az = (I-A,)7 Ay @)
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T %
2] i, s cfH v 2,9 JAEEE F58 57 9k )

7) B SW Al1E A2 10 =i 7 Bk o714 i's #aFE (sum vector) ©] ©Th
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p’E A1FE &5 (type 1 net total output multipliers) 2 THA| 4%’6}”* icf< f.>
7P Ho}, SAEsSE 712 AESsSdd A R ‘HFEFL-2MEE WE (final
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demand-output ratio
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e (1), 9 oy 2,) T 942 S dAPLolH, GE g8

AA2 Sk vl (3-8 2k) A5~ E (allocation coefficient matrix) ©] Hth 2] (5)
AA (7—- @) 'E 34 934 (Ghosh inverse, GI)©]2H0 & (Ghosh, 1958) ©]
AE (I-4)'2 BENHE gegd=z g diuse Jide] Hch
GI= (g;)7F 9™ q; = (oz;/ow,;) = UEPd 5= k. webd g,& o8 230] &=
A wf i 7] 2ES 19| WSkl i jRE AR Ws TejE deith
FH8 RIS HEAAS (fiked input coefficients) A AFRZE wjE1Z
(output distribution pattern) & <SHFgZ ol TAHE (3 AE) Al (fixed

allocation coefficients) S 7]E 7Fdo &2 stz 9t} 2 (5) & (5) "dAxH FF3

& 07 71250 Wk(w Fe Aw) 7t AEE] WMo T Agx)dl MXE
ke FAE F vk S HEsta Stk

(4) 1% ZZ&(Ghosh supply-driven, GSD) ¢ - A4E2H

THY 1089 FP(2 =2 G+w) S LW 4 (6) 7 22 14 TFY
Y- AE Rl "

A 3} (forward-linkage effects) = 21 (7) & BEA|Hh AuAA-E g Ak
3l A S E3)(as a seller) THES L3tch

i

9) gUL 2, /:E 2 Zoldtt = AdSE 29| AR GEE A S0t i E FUdE
Lok, 1,5 iR FAAE oudth web g ' iR BUE 199l g iR A
=5 99'E 956“‘/}

10) #2EloZ JagE-S FAG93PE (input inverse) ©|2F F-53} Zo] 14 JPH S A& d

(output inverse) ©]&taL -2t}

11) LSDRZAA 9} o] & FES j&= iFES A3 tE RE ¥ 7S =3t). LSD}
GSD 5 RE3oA e dd HE 32 2HE oY uo= 2% r1e3dlt)



CHEAETE A ST A2 5

TR
T

R/

122

T -1
Ax; = G’ij(lf ij)

(sector i’s Ghosh
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4 (/) 9 291 ¥ (Gim and Kim, 2008b) 7} ] Fo1AAl =%iek. ¢/ 43
do] ©9AE (1), FUAFAL(4), V&4 HILE (1), 987 1P
(R) 2 Falgozm A2 “LHEEol tigt A dAsFaE” () o EA7F ¥
A A ATk

712 AR e HAFFasl 245 Alolo] AdARTA NS Awsta

Atk oA 4R (1S, 1Y, ¢f, )9 SR FLAFHE AAVL FEE

N HETTFL(), FE@), HFTNZ() Aele duisidE A

(circulation system of production) & E=36bH (a8 D3} 2o} (a¥ 1

& 2] #AE FY - AZ10) 2, @ 29 0] #AE W= - 4= (00) 23
) @ £t oo BAE HFEFQ - FFAE(FF) 2y ol ghal

PAE ATt A= nA = [0S, 7 JAEL FAEC] HT=
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16) dHd #AE FT Alole dAHH A4 7HL§2§ LA R dnkd 3
(complemented general relation) & Gim and Kim (2008a, (3% 1)) & ZFzshd "ol

17) k& - 4=2F (output-output model) ©] ?‘51]"5 2o} Gim and Kim (2008a) & B3t ¢
Lle=ingbei=3

18) FFR3] digt #AA A2 &2 (2008c) & F=sd Hch
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1. TEH - EH(00) R o] 42int 54

TE (2) 3 HFTE(0) Alele] dBBAE Hohe 00RF Q] A= - A=Edd

2] (output-output balance equation) & 21 (11) 2}

g
e
o

Bo (57H%) + 2 (F28) = o (TS (11)
B: 2F=A534 (output coefficient matrix)

BYE] A4 b el e HFNE DS Aike] AT i T8 HFAER
FH o 2HAE o 3S L=t uebd 2kE - AR (output-output relation)
€ WA ® a1 A (fixed output coefficient) E200 78 aHH, ;9] g 0
I 1Akl (0 < by < 1) ol EASHA drk

AT E A (119 ke A (12) & A9

=(I-B) '2=C2=U+A+Dz=IT+I")z (12)

AEE tig AFEAFAE 0= (f) = (- B)Y dFER FAEH o]
A 1(@918E), A (FYAFEE), TOIEA 232 2 Zelldnh s
et FUAFFE L [9=A+ T2 EAHE 09:]+F97} ok

oAl 3F-Eom TAE IRABAE 7St 4 (
o 2ok

19) b =w;;/0o,2 BE w, = jHE HAFAE £t iFE HFAEE o= jTE T
AES gt 3EY IO ByollA vjEA S (q”)Ql M GE 9) T &Hls] 74
20) 9] 5
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01 100 Y1121 T T Y17 Vs T,
SN (010J+ VoL Va2 Vs [ | T2 = | T2 [+ 92 Va2 Vo | T2 (13)
0 001

Y1 Vh2 Vs T3 T3/ \Ad1 e s/ \8
°o]& THA| ool thallA H7lshd 2] (14) & 2t
0, =z, + (v, + 10z +f525) (14)

IFEHSAE = 17305+ (o) A4l tig 1727 + 2, A4kl gk 157

A 15E HENE(0) & 17T 45 () & 15F FHEE (intermediate
output) (7121 +amy + 1f575) o FEED TP
Bol - aAkzrdol #ae ik (z=C'f) & 2 (15 & oAl Feg 4 ok

r=C'f=U+ A+ T+R)f={U+I")f=(C+R)f (15)

4 <12>9} (15 & vlmshd F 23 (10% 00) 9 44 sHeld 57k 9k 107
o f7h SlgwISel | Hreled, 00RZL o7t 94 (FL )

8 Do) AEBAAS 0] T & IS el Sl e 2 4

Sich w3 A (12 AT o F WAl ohd

ST 108 $4Ze], 00t A4 247

O ol Fhel Aol ATA IHE(R)2) wEe] Wyl Bk o ANEA

o HF5ast F4%0] VB FAG Foldt ST RS EFHE ¢ GBYe

Aol AGEETN e TENA e 0 ALl wFel ¥ 2 ehdA |

21) I0RFIME 18R 22Z(p) =152 HAZFL(f) +132 F0F (Y f, oS +
Vafy) & EARE V= (y) =A+ T+ Ro] €tk

22) Rl g Bk A A el taiAE Gim and Kim (2008b, p. 269) & Fshd
ok
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V. SEEH - BEHMSER S R, - e 94

o (Rel F0EE E8EE 4E 4 00 o ooyﬁag QA& 9
ARG () WA (o) 2 A ET. 008 QARS 23] o4 2 )
A%

& (Gim and Kim, 2008a) < 53] th22] Tl Q1 A+ Al
Aol GEEAH v E3AL Zlolth. D iR A4
d (infra-structure) ] gt FA&Z}: Qosterhaven and  Stelder (OS,
2002) & &A8A 420 34l 3} (exaggerating impacts) = HHA|517] 9]8t] &
s MEE =Ytk 0Se vg#t= 2H 2% (Rotterdam) &9} 271 &
(Schiphol) 4188 ] me A sFase £ A 0Rdez #4a9
th. EFA e iR FAAECR 1e A4 A= (v 32 Ag) ol Uig I}
FEIREA S 0022 Z-8shd vl FT ez 7|tk @ itz PAt
(mega-events) o] W& FE 7} Ahlert (2001) & 2006d =<9 €& 7 HH7F A
AIZ3A ARkl mX= AEAE FASIE A8 9 00RF S 20029 &=
4= #, 1988 A& stAl &79, 2008d Z= wlo]A stAl €73 (Owen, 2005;
Hashmi, Fida & Alhayky, 2008) &3 & TR7F & FAPE FRIAA Zxte]] 7]
A= ohFet ZIHEA Ol nighAeitia & & Qi

@ 5% Fo T a4 Foll wE sgFEI thEAl
o] A &5, 18] tE Fid nA = A - AR (Cai and Leung,
2004) &} & ZFF A} (water supply investments) ] H3}7} B} F&9o] A
2= &% (Yoo and Yang, 1999) o] Ut} o]E g} o] EH
A7 A HAe] mA e Z4E sgEAEAd O0RY S v F-83 ol
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A EHEA (Davis and Salkin, 1984; Halvorson, 1987; Davis, 1987) ©l|

7

Azol 9

% gl

- =
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equalized), @ &5 A% (growth unequalized) S22 T+

(16)
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AL(Ao) = l[:CgA.’L'

VAN Y(Ao) = yCCgA:L‘
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S FEAT(e) 2 T g E

A (m,) 2 734 4=
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m..
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¢ =

A

A== 2=
T T

Aol 93 VA FEETH (A, ,) N0 QARTET (AP, ) E 4] (21),
(22) 2 27 2AE 5 ek AUAAS(,) £2) S5 (6 ) of gk =
AUA e LT, QAT (p,) =8 FAE (aw 9) o UFF 5 AR

72} ey, o4} o] Aol Ul HR TRe HLEAE ¢

NEE] thEk AAFEAFEHE v HLEdZ 98E o9} R R o
4 (multi-sector multiplier) 2419 A& 2ta vk €7 P A4 o)

£ jRRe] AEE 1992 gael] 99 iRRoRREe] 4 . 1 AEAES

26) °dA] &= J(Joule), Cal, Btus(British thermal units) 5°] At} 1J2 1NV (Newton)
9] Fod ImE 22 4 F(FL oA & LATH(1J=1N - m).
27) OﬂLﬂX]XJ%kE(energy intensity) 22 ZoUX] (B Q) 2% (total energy requirements) <=
25 199 E AMeke d 7o R = A4 dUR] 7% (direct energy requirements) 2}
Z}Zq AR 873 (indirect energy requirements) 2] & L3}, AHN R o7 Fe A=
E9 Aty oaa] sHjE AqUAE b, PHAUA L7 FE AEES] FUE U
AE oUAE 242 Ege} (Gim, 1998).
28) Leontief(1970)  29=2% (Leontief pollution  model) e 2 GAaE (pollution
V (v,,) S B3l LAY (pollution generation matrix) V' &
T AUt Vee). VAR 9 o = R AEE 199l tid p edEd
o] kS Z?_\“/HGlm 2000) .
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p=e < e, > (%)
pM=m. 0" <m, > " 7
<e, > BB FEASE AYL(e,) 9 DA e Yy

<m, >R SRS dARE (n,) o) da2 Sk 49

3l ol A] (energy multipliers) & 2955 (pollution multipliers) 31
AAl 2] (28), (29 = F7I1E 4 Stk 32

<j.> ' REY qUAASFE qZRE () o 9ar s 43

DR QAASE tARE (p,) o daR s 4Pd

2] - =R AR T (inkage  effect)  713&  Rasmussen (1956) ,

Hirschman (1958), Chenery and Watanabe (1958) S9l33) 9]ajA] A7f= et 4

93 10230 FYAFIE A4S D& (column sum) 3MH (i 4) ARTLARE
I} (direct backward linkage) & UWERNH, 93 [0RFdA] wjEA<FE

31) R Bd A (1) 2 ASF(u) & okl Aoz EAED

(o RE olUIA A WG, jRE A Ag p REE A4S BB,
Dt g <L

32) dleEdxZ 2R QAFS 58 27|54 (waste multipliers) ¢ thelA+= Gim and
Kim (2008b)—§- ﬂi—a*}ﬂd Ak oF2 10RFA AUzt FE A= Hsu (1989)

33) 9 054&34;(]301] gk thefat =2l didiA= Cai and Leung (2004) & #33tH &
2
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(allocation coefficient matrix) GZ 3% (row sum) 3P (Gi) APALAA G}
(direct forward linkage) & UERITE QORI A&EAFAE BpE d3shd F
FAZo] HAFEC v ARTYARAHE JleAEr weh jERE AF
FHARAER(L(d),) = A (30) 22 JElH, |5 ] BE Fiol dsiA &
AlsH 4] (31) o] Hoh
L(d); = Db, (30)
i=1
L(d)=iB (31)
J= 10“ WW_ L(d 1% B‘Sgeég 7_/(‘1 HJRH Oe:lg /E\jq'<b11+b21+ +b,,,1)34> 71%1‘4’

ol 1579 FHF:A=E 199 E ALtshr] $1st 28 F F =2 RE s

=351 (39h) A atE e PRS2t
F838 10RgdA #eedz 98 2 g3ehd 3ATRFI (fotal
backward linkage) £35 G5t™, st FHAFE (total forward linkage)
24z VRl 3538 1028 14 9PE (Gr= (1—- G) 1)< 43 2%

AR TIHE P FAPARGAE 742t HolFm QIr) 36 004 4
Z5o) Uigh AAEA A E (09) 9] 9AE 2] (32) oF Zo] d&ehd jEE &=
SAREIE, 4 (33) I o] PFehd i FE FAYAREINE 2 e
=3
(32)
A

A2E Yo 47 Fet

) 1etg] W]

w3
P& Pgepa

) bE GE1DelAeh o] w,;/o,2 Feldnh. webA b

g— T H}\q
35) jEEe FFUdRade jRRe A2 () 9 2ok,
36) GI=(I-G) ' =(g)7} B jE& PP BE FEAAM 712FY
e R AEE Y9S58 () &A9E Wtk v G 9338 g
RN A 2R () 199 Hele] tF BE PR AZTe| S 53 (A ave

Rt
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o= vl YeRiH 4 (34), (35)
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72 (2005h, 6%, <
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H A4 (impact coefficient, 7C) &
(sensitivity coefficient, SC)ZE JeFd 4 gt} ¢
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(37) 238 epd 4= it
-/ [(i C?) /n]

L(t)(lx") = ’L',Cg: ,uO

L(t)(n x1) = i
(36),
16y =i- ¢/ 1(i i) /n]
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1C=i CYK)~! (36)
SC=i (C%) (k)1 (37)
(K1 0239 ~zelgde) diw sl g

Bl (linear input function,

h

z;=ayz;) B FEE F AT O0RZAN AEAF0,) & &8st JF "4
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bye B71H0R ngE o sHgEth AEAFYE (B) 9 AL 2003 28
B2 BHUETl o3t AAAg bRt (1—- 4) '8 ASFIATE (@2
3, 2007) & 7| EARRE ATy BE I-(I-B)=1- C 72 UJeRd § glo
W CTfe O7=(+ A+ 1) Gl "ok 079 g "Eekd kA &
A" (complemented general relation, Gim and Kim, 2008a) & E3l] ¢/ JadS
A R (L A, T R FeEN GA 7 ok 40 20039 EE VFL

tod FAE 285 AEATRE S GL?_ 3>7Jr 2,
GE 3A by, =0.02910]H o= 10522 HFAE 1949 E Aikebr] #fe

AENBrEe] AYAELTHS gulTh ) RE b9 ghe B 03}

ko

\

O

M
r~1u
N

1401 (0 < b, < 1) ol Yewl, MY jree] 9408 G%(3h,) e F7H457

39) ke 7 Rde] nE Qo] g WA Lre] & now e (G C%)/n)) o2 EA
.

40) BRES Toke B A AAks &fRE (2008b, 101%) & 2-8-5hd k.

41) Whe] FIAF ay ,, =0.0434 <a%—°—sg, 2007, 198%) & 10%-8¢] $44%

7] $13F 255 ZAERHE O AHEY Q7S =3t)
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0.08032] 7 0.1068 A& HHAH (r,,,) & W] ech

1=1

28
Y el =3.4383 (10941 9] ) & 105F-F HETFL 19S5 S5 91 LE
= 2.0469

WAREORREY X - VRAEATEE B0Es) S TIT Y,

£ 10RE (AIAESAE o ABE 1990 YU 98 2E dvﬁaﬂ——-@rg 2]
o 4 - 7P HFAHE QT (2. 046999]) & 3Th A o] ¢ Zc‘{jzz.lms
© BE RpomyH 4EE 1S Y] A 1REo Ry 4 - 3 2

TAHELTF2.101899) & Hehdith ol2A F AL (c'k ¢7) 9] 7ol &

o't ¢ % I ] 54 (column sum) ol B o} FBAS (1) & 0.7903

, 5 Filedl tgk 23loldl 29 ABAS(SRCC) ~, % 0. 79480]

e}, A8 T AL @S BUE A2 W F 99g Ajole] R gl e

1ol digk AR A AFFA (closeness) < =ThaL & 4= Slth ¢¢ GPES F3)
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(x) o] 2 (o) ol WIAE Tt 554 2lnlg 2RI 4 3l 99

| <]t
HEJNEALEAE vwskd (E Do 2ok B 1L 3578 84 HE3F
7H 109 S 0 o] & FFP] 9l BE AR Axst o] BE e
AzE T A7) 93 A0S UENILL Aze CIAFR Aoe CrzRE 2}
7] Af7F 108 SRS W AxE 44190 (15
), 0.4350 2%-%), 12.2930(3%%) ... 5o 7k Ax=(4.4190 0. 4350
12.2930 ... 0.3470)'2 AAe7] 948 A0=(9.4326 1.8650 15.4570 ...
1.1098) 'e]
RINE QA HZFQ(Af) 7} RE BE AAA 10998 —EfEkE
(uniform expansion) & wjol] o] Z3}7] Y3t RE FEY Agpl o] RE BE

o Azs BA Bk AF Aos I HoFa itk B 13 Dold= Af
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& 10 00 10 00 00 00
ANf | Az 2No Af Ax 2No Ax Ao Ax Ao
L. 0 4.4190| 9.4326] 10 22.9130]  48.8380] 0 | 3.5950] 10 |21.0180
2. 0 .4350] 1.8650| 10 37.5780]  96.5800] 0 35401 10 132.5020
3. 10 12.2930]15.4570] 10 24.7230]  55.2810] 10 |11.8650] 10 |23.1720
4. 0 .0960] .3510] 10 18.9580)  32.2100] 0 .0780] 10 |16.6550
5. 0 .4610| 1.3763| 10 27.8370]  57.4730| 0 .37500 10 |24.1600
6. 0 .0820] .2899] 10 14.6920)  23.1290] 0 .0670] 10 ]14.0320
7. 0 .6120] 2.1076| 10 32.5860]  78.2020| 0 L4980 10 |28.1480
8. 0 1.3060] 4.2193] 10 50.3960] 126.5900] 0 | 1.0620] 10 |40.9680
9. 0 L1210] .3509) 10 16.8580)  27.7750] 0 .0980] 10 |15.6540
10. 0 .2800| 1.2245| 10 54.0250] 132.5100f 0 .2280| 10 |41.1170
11. 0 .2300] .6124] 10 17.6720)  30.2890] 0 .1870] 10 |16.3680
12. 0 L1270] . 4589 10 20.4790]  37.8510] O .1030{ 10 |18.2750
13. 0 .1200] .5260| 10 30.1710]  63.4380] 0 .0980] 10 ]24.9050
14. 0 .0190] .0733] 10 13. 5650 18.4260| 0 .0150{ 10 |12.8810
15. 0 .0840] .3294] 10 18.8650)  33.2260] 0 .0680] 10 |16.9850
16. 0 .0390] .1166) 10 11. 9550 15.1880] 0 .0320{ 10 |11.7200
17. 0 .2960] .9918| 10 23.8310]  50.2310| 0 .2410{ 10 |21.0380
18. 0 07500 .2899) 10 13.5520)  21.2340] 0 .0610{ 10 |13.0150
19. 0 .6110 1.6093| 10 22.6110]  45.3540| 0 .49701 10 120.3730
20. 0 .2040] .8491] 10 23.6920]  51.3560| 0 .1660) 10 |22. 2640
21. 0 .5980[ 1.6846) 10 26.2690]  56.6790| 0 .4860( 10 ]23.2210
22. 0 .1700] .6224| 10 18.9150)  35.8620| O .1380] 10 |17.5560
23. 0 L4770 1.5724) 10 27.2060]  61.1980] O 3880 10 |24.2810
24. 0 1.1310] 3.5367| 10 46.4530] 116.2700| 0 .9200{ 10 ]40.6700
25. 0 .0130] .0460] 10 10. 3980 11.2020f 0 .0110] 10 ]10.3510
26. 0 L1350 .4405] 10 17.1150)  29.5300] 0 .1100{ 10 |15.6250
21. 0 .0470] 1734 10 12.9710 18.3970] 0 .0380] 10 |12.5920
28. 0 3470 1.1098| 10 23.2920]  47.9150] 0 .2820] 10 |21. 2290

Wb QA Ag 7} 3F-EolARE 10He] TS 3522 Aot 11. 8650
7P, RE RO Ayl AR R 10994 SojuA FH 33-E9
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of et 18 (4 24) U A5 (4] 25) & ol (i 5)¢ 2tk
(% b) 724 18550 &55F
eSS 2554
BB (9408 308 | 1855 | 328 | 2855 [9Hasrag A0 pas| a5e
& | & | (o) a% | (0Y) 7 85| () | EHL | (¢Y)
1| 49.3 [60.1550 1. 2202(26) | 59. 1390 [1. 1996 (26) | .5299 |.8266]1.5599(21)]. 7988 1. 5075 (22)
2. | 5.6 [11.3440(2.0258(17)]10.9900|1. 9624 (17)| .5887 |.8427[1.4315(25)|.8271 |1. 4050 (25)
3| 4.3 133.9990(7.9067( 3)]28.4600|6.6185(2) | 1424 |.6773] 4. 7566 (3) |. 5776 4. 0558 (2)
4| 9.7 [25.5890(2.6380(12)]20.2010(2. 0826 (15)| . 2432 [.7545[3. 1025 (11)[. 5812 |2. 3897 (15)
5 | 5.8 [22.1960]3.8269(8) [16.1570]2.7858(9) | .2191 |.7572[3.4559(7) |. 5590 |2. 5513 (10)
6. | 9.8 [23.6670(2.4150(14) ] 22.0290 [2. 2479 (14) | 2841 |.7730[2. 7207 (13)]. 7152 2. 5176 (11)
7.1 0.3 180342 [26.7810(1)] 7.3151 [24.3840(1)| . 0639 |.5970] 9.3428(1) |.54758.5678 (1)
8. | 3.4 [15.6390]4.599(6) [10.3640]3.0481(6) | .1851 |.7196]3.8876(5) |.4892] 2. 6431(8)
9. | 4.6 [15.9820]3.4743(9) [14.0100]3.0456 (7) | .2278 |.7475]3.2815(9) |.6574 2. 8861 ()
10. | 1.5 [12.2770|8.1847(2) | 6.1278 | 4.0852(4) | . 1512 |.7521|4.9742(2) |.4093| 2.7071(7)
1L | 9.0 [19.5070]2. 1674 (16)] 18. 2360 2. 0262 (16) | 3002 |.7839/2.6112(14)|. 7254 [2. 4162(13)
12. | 6.0 [18.3770[3.0628(10) ] 15. 3050 |2. 5509 (10) | .2447 |.7769]3.1748 (10)|. 6447 2. 6348 (9)
13. | 3.8 [15.8990|4.1839(7) [10.8110]2.8451(8) | . 2166 |.7650]3.5320(6) |.5344[2. 4673 (12)
4. | 7.6 [21.1000]2. 7763 (11) [ 18.7500 |2. 4672(11) | .2313 |.7732]3.3430(8) |.6790] 2. 9354 (5)
15. | 3.2 [15.8020]4.9382(4) [12.0450|3.7640(5) | .1787 |.7297|4.0836(4) |.5654]3.1638 (3)
16. | 9.6 [22.8610]2.3813(15)]22.2730|2. 3201 (12) | . 2475 |.7500]3.0303(12)|. 7276 2. 9397 (4)
17. | 1.8 [8.3528 | 4.6404(5) | 7.4001 [ 4.1112(3) | . 2555 |.6648(2.6020(15)].6053]2. 3690 (16)
18, | 1.6 [21.2420[1.8312(18)] 21. 1560 1. 8238 (18) | .3781 |[.7957/2.1045(17)|. 7920 [2. 0947 (17)
19. | 35.0 [41.9370(1. 1982 (27)] 41.6480(1. 1899 (27) | .5665 |.8678/1.5318(22)|. 8553 [1.5098 (21)
2. | 27.6 45.2300(1. 6388 (20) | 44. 9490 1. 6286 (20) | . 2966 |.7155(2. 4124 (16)|. 7089 |2. 3900 (14)
2L | 15.0 [23.7340(1.5823(22) [22. 4650 1. 4976 (23) | .3575 |.7479]2.0922(18)]. 6911 |1. 9333 (19)
22, | 3.8 | 9.7465 [2.5649(13) | 8.7255 [2.2962(13) | . 4349 |.7282[1.6745(20)|. 6779 1. 5587 (20)
23, | 8.0 |12.8140(1.6017(21)[12.3490|1.5436(22) | .6311 |.8552[1.3551(27)]. 8337 1. 3210(27)
2. | 6.5 |11.89401.8298(19)[11.3020 (1. 7388 (19)| .5028 |.7493[1.4902(23)]. 7222 1. 4364 (24)
25 | 116 |18.1730(1.5666(23) | 18.1690 1. 5663 (21) | .4987 |.7266]1.4569(24)|. 7265 |1. 4567 (23)
2. | 170 ]23.4930[1.3820(25) [ 23.2980 1. 3705 (25) | .5955 |.8381|1.4074(26).8308 |1. 3951 (26)
27. | 23.5 [32.9110(1. 4005 (24) | 32.5510(1. 3852(24) | . 3538 |.7118[2.0119(19)|. 6982 |1. 9734 (18)
2. | - - - - - 20000 7203 - 727 -
A | 10.4 [21.9241] 2.1081 [19.8604] 1.9097 | .3368 |.7556] 2.2435 [.6744] 2.0024
Fi() bl ke R e9lE U
1) ¢ AREE BT 1& (W) B 2555
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Hirschman<1958> & 19 EgdAA

wAdgIF 2

1 sl

2o,

A2z

A &

L= =ie)
TTE‘

= (theory of unbalanced growth) ©l]4 A -

FASAEIL 1Y me ERE

ko3
T

(prime sector) ©]

oo LT
FgHAF HETAT
2| HAZTFed U B g = s HEE Ui
AEARE (OF) AR EAISEE (09) AR E () AR E (0Y)

L. .8012(21) . 8656 (21) . 9435 (14) . 9796 (14)
2. L7395 (22) .8142(24) 1. 5474 (5) 1.5148(5)
3. 1.0224 (14) 1.0282(11) 1.0180(11) 1. 0800 (11)
4, 1.1423(11) 1.0125(12) . 7806 (17) L7762(19)
5. 1. 1594 (8) 1. 0006 (14) 1. 1463 (8) 1.1260(9)
6. 1. 0642 (12) 1.1173(7) . 6050 (23) .6540(23)
7. .9144(17) . 9821 (16) 1. 3418 (6) 1.3119(6)
8. 1.2147(6) . 9831(15) 2.0752(3) 1.9094 (3)
9, 1.0599 (13) 1.0725(9) .6942(22) L7296 (21)
10. 1.4154(1) .9540(18) 2.2246(1) 1.9163(1)
11. 1.1867(7) 1.2370(3) . 7277 (20) . 7629 (20)
12. 1.2169(5) 1.1511(6) . 8433 (16) .8517(16)
13. 1. 2308 (4) 1..0034 (13) 1. 2424.(7) 1. 1607 (7)
14. 1. 1469(9) 1.1534(5) 5586 (24) . 6003 (25)
15. 1.2906 (3) 1. 1642 (4) 7768 (19) L7916 (18)
16. 1. 1465 (10) 1. 2605 (2) . 4923 (27) .5462(27)
17. 8708 (20) . 9101 (20) 9813 (12) . 9805 (13)
18. 9911 (15) 1.1159(8) 5580 (25) . 6066 (24)
19. 7323 (24) .8139(25) .9311(15) . 9495 (15)
20. 9444 (16) 1. 0593 (10) 2.2246(2) 1.9163(2)
21. 9077 (18) 9457 (19) 1. 0817 (10) 1.0823(10)
22. 7302 (25) 7646 (26) .7789(18) .8182(17)
23. 6457 (28) . 7054 (28) 1.1203(9) 1.1317(8)
24, 6853 (27) L7417(27) 1.9128 (4) 1. 8955 (4)
25. 7301 (26) 8262 (22) .4282(28) . 4824 (28)
26. 7395 (23) 8259 (23) L7048 (21) .7282(22)
27. 8768(19) 9723(17) . 5341 (26) . 5869 (26)
28. 1.3778(2) 1.5196 (1) L9591 (13) . 9894 (12)
gt 1..0000 1. 0000 1. 0000 1..0000
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Leontief Multiplier,” Journal of the Korean Regional Development Association, Vol. 16,
No. 3, 2004, pp.83-100.

LT ARSIASRE Aole] Qukd A B AT B LEd cjede] Yols
SR " TR B B EE,, ANTH A2%, S HIgEI R EAE, 20058, pp. 191-
206.

(Translated in English) Gim, Ho Un, “A Study on ‘the General Relation’ between Two
Output Requirement Coefficients: With Attention to the Decomposition of the Leontief
Inverse,” Journal of the Korean Regional Development Association, Vol. 17, No. 2,
2005a, pp. 191-206.

AR EHAEAIS T2000d AFATE S SACR, T TRERE,, A38Y
A2%, Ao AF7GAF4, 2005b, pp. 1-18.

(Translated in English) Gim, Ho Un, “The Interindustry Linkage Effects and the Rank

Correlation Coefficients: Based on the 2000 Input-Output Tables of Korea,” Business
Management Review, Vol. 38, No. 2, 2005b, pp.1-18.

_ L, PARAAE,, EAES 48718, 2005¢.
(Translated in English) Gim, Ho Un, Input-Output Economics, Seoul Gihoek Publishing
Company, 2005c.

L NEE ERE - kR BT Ao Bt AT TR OIS B R e Eh,
A9 A=, FE IR R, 2007, pp. 27-42.
(Translated in English) Gim, Ho Un, “A Study on the Building of a New Final

Demand-Final Output Model',” Journal of the Korean Regional Development Association,
Vol. 19, No. 1, 2007, pp.27-42.

, AFABEY AN AAE dFEae] HuiFH e o B ARE W - A
S B3 kS FHoR” TRKEMAIE,, AS6E AlZE, I=AAEE], 2008a,
pp. 31-56.

(Translated in English) Gim, Ho Un, “Why Does the Overestimation of Economic Impact
Occur in the Input-Output Model? Based on an Alternative through a New ‘Output-Output
Model',” Kyong Je Hak Yon Gu, Vol. 56, No. 1, 2008a, pp.31-56.

L NEE AR AR 2 9 ol AEAQ BY - AlEd giE digke F
Aoz " TiE M B EEEE,, A20W AL, WHBMISEIEEE, 2008b, pp. 95-
112.

(Translated in English) Gim, Ho Un, “Why Do We Need the Compilation of a New
‘Output-Output Table’? Based on an Alternative to the Traditional Input-output Table,”
Journal of the Korean Regional Development Association, Vol. 20, No. 1, 2008b,
pp. 95-112.

L RIAEEN A 2 LSRR e #3 AT HFFe, FAkE T4
Z Abolo] AAEIAAE FACR,” TETHIZE,, A5THE, FEATY, 2008c, pp.3-18.
(Translated in English) Gim, Ho Un, “A Study on the Developing a New ‘Output
Requirements Model' in Interindustry Analysis: Based on the Circulation System of
Production between Final demand, Total Output, and Final Output,” The Korea Spatial
Planning Review, Vol. 57, 2008c, pp.3-18.
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o= MEE IS B R R EEh,, A0 A3, EEHISEIEEEE, 2008d, pp. 119-138.
(Translated in English) Gim, Ho Un, “Why Do We Need the Development of a New
‘Alternative Model'? Based on the Usefulness of the Input-Output Model and Its Limits,”
Journal of the Korean Regional Development Association, Vol. 20, No. 3, 2008d,
pp. 119-138.

A, “MGARRYGM Fo-Fo5Fe] AT FoA/TRY BT TREFENTE,,
A56H A3z, FF=AAES], 2008, pp. 29-53.

(Translated in English) Ji, Haemyoung, ‘A Study on Demand-Demand Multipliers and
Demand Linkages in Input-Output Analysis,” Kyong Je Hak Yon Gu, Vol. 56, No. 3,
2008, pp. 29-53.
=23, 72003d AMdAFE,, 2007.

(Translated in English) Bank of Korea, 2003 Input-Output Tables, 2007.

Ahlert, G., “The Economic Effects of the Soccer World Cup 2006 in Germany with Regard
to Different Financing,” Economic Systems Research, Vol. 13, No. 1, 2001, pp. 109-
127.
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Cartwright, J.V., R.M. Beemiller, E.A. Trout, Jr. and J. M. Younger, Estimating the
Potential Impacts of a Nuclear Reactor Accident, Regional Economic Analysis Division,
Bureau of Economic Analysis, U.S. Department of Commerce, 1982.

Chenery, H.B. and T. Watanabe, ‘International Comparison of the Structure of
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Hall, 1988.
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How Do We Utilize a New “Output-Output Model”

and “Output-Output Table”?

Based on an Alternative Analysis to the Input-Output Model
and the Input-Output Table

Ho Un Gim*

Abstract

Gim and Kim (2008a, 2008c) recently found out that there is no consecutive
connection between the Leontief inverse €' and the total output z and that
there are some limits to computing the impact effects of the initial change of
output. Thus a new “output-output (O0) model” was developed by the authors
to solve the consecutive connection and overestimation problems very naturally
based on the output requirements matrix for output CY.

On the basis of the latest research findings mentioned above, the specific
objectives of this paper are summarized as follows. (1) We reexamine the
merits and demerits of different types of input-output (I0) models: the demand
side, the supply side, and the mixed type. (2) We perform a comparative
analysis between the 10 and OO models in structure and characteristics and
illustrate the usefulness and validity of the OO model. (3) We derive the
relevant equations between the cause and effect variables, which are needed to
compute induced effects, multiplier effects, and linkage effects by using the
newly developed OO model and table. (4) We present some valid application
examples, focusing on the empirical economic analysis based on raw data of
F2003 Input-Output Tablesy compiled by the Bank of Korea.
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The major findings from the empirical analysis are followed below. We
calculated the output, employment, and income multipliers and the impact and
sensitivity coefficients for final demand and output through the Leontief inverse
7 and the output requirements matrix for output €?. The Spearman’s rank
correlation coefficients (SRCC), ~,, are specially computed to observe the
relevant structural economic characteristics of each sector between two types of
employment multipliers, income multipliers and sensitivity coefficients. The
SRCC between employment multipliers is 0.9878 and that between income
multipliers is 0.9402 and that between sensitivity coefficients is 0. 9962. The
higher values which are closer to 1 signify that the entire priority ranks
between multipliers (or coefficients) are almost the same throughout the whole
sector.

Key Words: output-output model, output-output table, consecutive connection, output
requirements matrix, input requirements matrix, complemented general
relation, multi-sector multiplier, alternative model
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