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RIORY 2L T4 ZAPH (survey methods) &+ B ZAPH (non-survey
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1. H|ZAM RIOEEH

Z71¢] BIZAPH RIORE 22 4] (1) 3 o] g o)H A1 3-5H] 2 (regional
supply percentages) = ©]-83}¢] A =7|= A4 (national technical coefficients) 9 & 3
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72 o]9] (imports) & ZH7} VERHH,
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dZAx P& A7} RA'S=A7E & dHs th=E (
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(2) Hybrid &t
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(Table 1a) Identification of the important industries using elasticity(2010-2013, Daegu)

Daegu, Growth Rate Nation, Growth Rate
Sector Employment (-), Employment (), | DHM_LQ
Employment| Output Outputes Employment] Output Bt
1 -0. 040 0. 036 @) -0. 023 0. 065 @) 0. 284
2 0. 290 0. 170 -0. 218 0. 148 @) 0. 067
3 -0. 064 0. 184 @) -0. 078 0. 075 @) 0. 754
4 -0.036  -0.001 -0. 064 0. 229 O 2. 245
5 0.019 0. 063 0. 084 0. 043 1.043
6 0. 103 -0. 057 -0. 308 0.182 @) 0. 159
7 -0.011 0. 035 @) -0.011 0.179 ) 0. 410
8 0. 041 0. 096 0. 024 0. 009 0. 465
9 -0.065  -0.157 0.128 0. 025 0. 585
10 -0. 008 0. 042 @) 0. 000 0. 143 @) 2.098
11 0.072 0.132 0.074 0. 089 1.145
12 0. 146 -0. 014 0. 046 0. 076 0.618
13 0. 228 0. 210 0.189 0. 265 1. 268
14 0. 389 0. 281 0.173 0. 115 1. 142
15 0. 096 0. 050 0. 091 0. 143 0. 930
16 -0. 117 0. 028 @) 0. 228 0. 368 0. 096
17 -0. 422 0. 076 @) -0. 247 0. 074 @) 1. 525
18 0. 591 0. 232 0. 054 -0.022 0. 766
19 -0. 001 0. 043 @) 0. 022 0. 158 1.157
20 0.178 0. 196 0.193 0. 037 1.107
21 0. 107 0. 226 0.111 0. 109 1. 089
22 -0. 046 0.013 @) 0. 036 0. 102 0. 587
23 -0. 007 0. 106 O 0.031 0. 025 1. 154
24 0. 162 0. 365 0.099 0. 075 1. 064
25 0.216 0. 228 0. 181 0. 217 0. 648
26 0. 289 0.172 0. 240 0. 125 1.095
27 -0. 016 0. 253 @) 0.077 0. 206 1.079
28 0. 000 0. 095 @) -0. 009 0. 100 @) 1. 827
29 0. 341 0. 200 0. 360 0. 218 1.196
30 0. 059 0. 124 0. 083 0. 060 1.137

Notes: 1) See (Table A.5) about sector code and it's classifications.
2) (O) denotes the sectors that employment elasticity is negative or perfectly inelastic.
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(2010-2013, Gyeongbuk)
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Gyeongbuk, Growth Rate Nation, Growth Rate
Sector Employment (-), Employment (-), | DHM_LQ
Employment | Output Buipa ) Employment| Output Output ()
1 -0. 044 0. 068 @) -0. 023 0. 065 @) 2.013
2 -0. 229 0. 289 @) -0. 218 0.148 @) 0.916
3 -0. 064 0. 176 @) -0. 078 0.075 @) 0. 848
4 -0. 026 0. 381 @) -0. 064 0. 229 @) 1.088
5 0.172 0. 265 0. 084 0. 043 0. 755
6 -0. 287 0. 207 O -0. 308 0.182 @) 0. 260
7 -0. 049 0.179 @) -0. 011 0.179 @) 0. 755
8 0. 028 -0. 126 0. 024 0. 009 2.298
9 0. 231 -0. 046 0.128 0. 025 2.843
10 0. 059 0. 369 0. 000 0. 143 @) 1.071
11 0. 187 0. 370 0.074 0. 089 1.063
12 -0.019 0. 064 O 0. 046 0.076 1.724
13 0. 683 0. 379 0.189 0. 265 1. 285
14 0. 570 0. 517 0.173 0.115 1.212
15 0. 146 0. 452 0. 091 0. 143 1. 047
16 0. 069 0.112 0. 228 0. 368 2.383
17 0.072 0. 047 -0. 247 0.074 @) 1. 206
18 -0. 076 0. 058 @) 0. 054 -0. 022 1.242
19 0. 007 -0. 023 0. 022 0. 158 0.720
20 0. 211 0. 091 0.193 0. 037 0. 669
21 0.075 0. 301 0. 111 0.109 0. 889
22 0.010 -0. 145 0. 036 0.102 0. 298
23 0.013 0. 108 0. 031 0. 025 0. 644
24 0. 168 0. 271 0.099 0.075 0. 581
25 0.117 0. 221 0. 181 0.217 0. 347
26 0. 238 0. 290 0. 240 0.125 0.522
27 0.015 0.191 0.077 0. 206 1.072
28 -0.050  0.209 O -0. 009 0. 100 @) 0. 740
29 0. 378 0. 168 0. 360 0.218 0. 880
30 0. 098 0. 227 0. 083 0. 060 0.910

Notes: 1) See (Table A.5) about sector code and it's classifications.

o~
T

2) (O) denotes the sectors that employment elasticity is negative or perfectly inelastic.
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TR a4 vwasleh o]& fla @A RIORE el tEa o= o
== Hl2APEQ] SLQ, CILQ, FLQ WHoR 3¢ Aatel & ATolA it
£ 7R3 AR Bluslhe SARE o &3t A HES sk
on, AgA A= MAPEZ} o] &5t} 28

(Table 2ay°lA A|AIZ EAAE 20100 AAAAARE (FAYE) 'S o] &3t
o] 2013 A FABRE (NP 'S FH S 2AE 20139 A QLG HE AR
(o) < vlwste] o2 AFES A5 delth 29 EeolM LQe 71E Wi
SAER 73 AAAFE o]g3to] RIOEYS F43ta, o714 3 d2Eo=
AP el 4TS olg3sted MAPES & ZAxfolt). o] (Table laye] v+
A9 ‘18 gl 0] doluhs A R0 & =
Hog gt JPLA ] A 7IERF ] E§T Hlaste] MAPES 73 A%}
olth, LQ Ay} A3 oz 3k DHM 2= vlwshd SLQ, CILQ, FLQ
= 47 5.84%p, 5.26%p, 0.7%p FEe] BNl o] FolHeS & F UTh

(Table 2byollA AAIE BAAIE 20108 AZAAABE (Z2AHE) 'S o] &
atod 2013 A AR (A E)'E 748 Aotk tiFAGH v R
LQE 71 WSl 18AEZE 73 YA AFE o838k RIOEF S 3t
714 g YleEldz AdA Tl G2 o]&3ste] MAPEES AXket
o] (Table 1by9] th7A% ‘18 gl 70l Hojuhs A H-E31 & 2
s g8dlo] AREFHOR F3 dYPHAF] G vluste] MAPES 3
Zoltt. LQ A¥e}t AnEFH R ¢ DHM 2L vlwshd SLQ, CILQe
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28) wel AFY AZ WdE o|9d = MPE, WMPE, SDSD, MPAD, RAD ¢
(Bonfiglio and Chelli, 2008; Flegg and Tohmo, 2016) ©] i EAHPHE Aehd o]
A, 7b4 ol ol &5 BAZEe MAPEY. B FelAE 343 RI0R o] 7]
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SOl 3.24%p BB o] ol &S Lehiir,

(Table 2a) Comparison of the 2013 RIOT estimations for Daegu(2010 NIOT, %p)

MAPE LQ DHM Difference (LQ-DHM)
SLQ 48.80 42.96 5.84
CILQ 49.08 43.82 5.26

FLQ (§=0.3) 11.28 10. 58 0.7

(Table 2b) Comparison of the 2013 RIOT estimations for Gyeongbuk(2010 NIOT, %p)

MAPE LQ DHM Difference (LQ-DHM)
SLQ 84. 44 65.19 19. 25
CILQ 69. 99 59. 36 10. 64
FLQ (6§=0.3) 25.18 21.94 3.24

(Table 3a, by 20108 AAtAATES] =4EAY 3 (Transaction Table of
Domestic Goods and Services) & ©]-&38F] 20139 % th7 2 &9 x| gakiA

FAAIZ vw3 Aoltk. (Table 3a, by Ail= AZAAAREES o]g-5}
TR AN DAL AL 29 2 mpor) & At 50719

it
Ez 2= o
=Y 7 dve s HolE

TR ¢ 2 =

RIORE *
g 4 Qlrh

32) Flegg and Tohmo (2013) o] w}t=W, &< EFE] 9]
)& olgsle] 93l sl Ao] RIOEYS HI=E
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(Table 3a) Comparison of 2013 RIOT estimations for Daegu
(2010 NIOT excluding imports, %p)

)

MAPE LQ DHM Difference (LQ-DHM)  Difference”
SLQ 30. 46 27.25 3.21 2.63
CILQ 28.61 25.65 2.95 2.31

FLQ (§=0.3) 7.01 6. 96 0.05 0. 65

Note: 1) Difference between the RIOM improvements in (Table 2a) and in {(Table 3a).

(Table 3b) Comparison of 2013 RIOT estimations for Gyeongbuk
(2010 NIOT excluding imports, %p)

MAPE LQ DHM Difference (LQ-DHM) Difference”
SLQ 35.61 30. 06 5.54 13.71
CILQ 32.17 29. 36 2.81 7.83

FLQ (§=0.3) 10.19 8.38 1.81 1.43

Note: 1) Difference between the RIOM improvements in (Table 2b) and in (Table 3b).

w
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Al | At

—

APE AGFAANACE Hohel AAE 4AE Aot AL FYPTRA of
Yot AR olE F83 A7 Bk o] 2§ RIOZFe] A5 EE
B BAEE 449 450] B 4 e, oln) 349 RIORH] 7 ERae 4t
U APPANET £AF AFeEA Bk e wS Fasth ol
A3 BRse] 2 /1E LQ PHES o1& RIOREF F40] 2= FAHES A4
She AZATEE AN v} 3l

olEHont Ao FASHENE AT v AFHAA LI 2 Ao
298 FAALD el $A50E T o] AFAClGL & & Utk o] A%
58] ST Ao IR FEABYT SPARI] ) BE Ag)e] 7]
A Astgaste] 271 S4eke Xk "k Do ek vEAbg RIOR
Qo FHANE 22 FPAATY 297k 1ERPe] 29 vad o fold
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oAl & AFelMe F43 RIORF S A3 dS Fetatr] f8l, O Spearman<]
A4 B/AS pot @ Kendalld] JATAAS 75 o] &3l Th

(Table 4a) Rank correlations of backward linkages(Kendall's 7)

SLQ” cILQ’ FLQ”

LQ DHM LQ DHM LQ DHM
Daegu_/\l"‘ 1.0 0.195 0. 251 0.071 0.122 -0.03 0. 005
Daegu_B” 1.0 | 0.338** 0. 384** 0.154 0.214 0.075 0.092

Gyeongbuk AV | 1.0 | 0.434**  0.485** | 0.370**  0.402** | 0.422**  0.446**

Gycongbuk,BD 1.0 | 0.577** 0.641** 0.526** 0.545** 0.584** 0.586"*

Region BK?”

Notes: 1) Type A used the NIOT including imports, type B used the NIOT excluding imports.
2) BK means benchmark.
3) *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant
at the 0.01 level (2-tailed).

(Table 4b) Rank correlations of backward linkages(Spearman’s p)

) SLQY CILQ’ FLQ’

Region BK*
LQ DHM LQ DHM LQ DHM

Daegu A" 1.0 0.19 0.352 0.118 0.171 -0.017 0.026

Daegu_B" 1.0 | 0.338**  0.519*" 0.236 0.279 0.414 0.146
Gyeongbuk A" | 1.0 | 0.434**  0.668** | 0.511%*  0.556** | 0.554**  0.567**
Gyeongbuk B” | 1.0 | 0.577**  0.806** | 0.721**  0.745** | 0.748**  0.753**

Notes: 1) Type A used the NIOT including imports, type B used the NIOT excluding imports.
2) BK means benchmark.
3) *. Correlation is significant at the 0.05 level (2-tailed); **. Correlation is significant
at the 0.01 level (2-tailed).

(Table 4a, by& ¥ A+7olA AFet= DHM WH < ©]-8-3te RIO
HAFE 45t JFEAT] A
TG HATE HwA ety AR S o 8
F(LQ) & vl Kendall's 7] 7% ol 3 AEAY 25 SLQ, CILQE
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(Table A.1) Comparison of 2013 RIOT multipliers for Daegu(2010 Type A NIOT)

LQ DHM
Sector BK

SLQ CILQ FLQ SLQ CILQ FLQ
1 1.15 1.60 1.74 1.50 1.52 .7 1. 46
2 1.13 1.64 1.80 1.56 1.60 1.78 1.56
3 1.23 1.80 1.87 1.33 1.76 1.85 1.33
4 1.21 2.44 1.92 1.56 2.29 1.85 1.55
5 1.24 2.39 2.36 1. 40 2.27 2.25 1.38
6 1.31 1.22 1. 67 1..30 1.20 1.66 1.30
7 .17 2.03 2.08 1.36 1.64 1.75 1.36
8 1.20 1.80 1.90 1.49 .72 1.85 1.46
9 1.16 1.88 1.93 1.34 1.86 .91 1.33
10 1.23 2.06 1.68 1.27 1.99 1.58 1.27
11 1.25 2.25 2.15 1.38 2.18 2.09 1.39
12 1.16 2.00 2.15 1.42 1.90 2.05 1.39
13 1.19 2.10 1.94 1.31 .97 1.84 1.30
14 1..30 2.40 2.30 1.41 2.30 2.21 .41
15 1.19 1.95 1.93 1.36 1.86 1.84 1.34
16 1.16 1.29 1.87 1.42 1.26 1.85 1.42
17 1.24 1.83 1.63 1.21 1.76 1.57 1. 20
18 1.23 1.87 1.97 1.41 1.81 1.89 1.39
19 1.28 1.67 1.62 1.20 1.64 1.60 1.20
20 1.17 1. 84 1.83 1.27 1.81 1.80 1.27
21 1.20 1.74 1.71 1.23 L7 1.68 1.23
22 1.32 1.73 1.84 1.38 .7 1.81 1.38
23 1.28 1.63 1.59 1.20 1.61 1.58 1.20
24 1.19 1.30 1.30 1. 10 1.30 1.29 1.10
25 1.18 1.60 1.69 1..30 1.56 1.66 1.29
26 1.19 1.50 1.48 1.16 1.46 1.44 1.15
27 1.13 1.36 1.34 1.12 1.34 1.33 1.12
28 1.13 1.36 1.32 1.10 1.34 1.21 1.07
29 .17 1.70 1.62 1.20 1.53 1.49 .17
30 1.22 1.72 1. 67 1.21 1.66 1.62 1.21

Notes: 1) Type A used the NIOT including imports.
2) BK means benchmark.
3) See (Table A.5) about sector code and it's classifications.
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(Table A.2) Comparison of 2013 RIOT multipliers for Daegu(2010 Type B NIOT)

LQ DHM
Sector BK

SLQ CILQ FLQ SLQ CILQ FLQ
1 1.15 1.48 1.59 1.44 1.44 1.58 .41
2 1.13 1.53 1.63 1.50 1.50 1.62 1.50
3 1.23 1.59 1. 64 1.27 1.57 1.62 1.27
4 1.21 1.85 1.53 1.32 1.78 1.50 1.32
5 1.24 1.84 1.82 1.28 1.78 1.76 1.27
6 1.31 1.12 1.13 1.10 1.11 1.13 1.10
7 1.17 1.65 1. 66 1.26 1.44 1.48 1.28
8 1.20 1.56 1.62 1. 40 1.53 1. 60 1.38
9 1.16 1.60 1.61 1.26 1.58 1. 60 1.25
10 1.23 1.80 1.52 1.22 1.75 1.45 1.22
11 1.25 1.87 1.80 1..30 1.84 1.77 1.30
12 1.16 1.55 1.62 1.27 1.52 1.58 1.26
13 1.19 1.65 1.55 1.20 1.59 1.50 1.20
14 1..30 1.97 1.91 1.32 1.91 1. 86 1.32
15 1.19 1.73 1.72 1..30 1.67 1. 66 1.29
16 1.16 1.17 1.22 1. 17 1.16 1.22 1.17
17 1.24 1.68 1.51 1.19 1. 64 1. 47 1.18
18 1.23 1.70 1.77 1. 36 1. 66 .72 1.35
19 1.28 1.55 1.51 1.18 1.53 1.49 1.18
20 1.17 1.41 1.40 1.14 1.40 1.38 1.14
21 1. 20 1.60 1.57 1.20 1.58 1. 56 1.20
22 1.32 1.57 1.62 1.32 1.56 1.61 1.32
23 1.28 1.53 1.50 1.18 1.52 1. 49 1.18
24 1.19 1.27 1.27 1. 10 .27 1.26 1. 10
25 1.18 1. 46 1.52 1.25 1.44 1. 50 1.25
26 1.19 1.41 1.39 1.14 1.38 1. 37 1.14
27 1.13 1.28 1.27 1. 10 1.28 1.27 1. 10
28 1.13 1.30 1.27 1.09 1.29 1.18 1.06
29 1.17 1.53 1.47 1.16 1. 44 1.39 1.14
30 1.22 1.57 1.53 1.19 1.54 1.50 1.18

Notes: 1) Type B used the NIOT excluding imports.
2) BK means benchmark.
3) See (Table A.5) about sector code and it's classifications.
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(Table A.3) Comparison of 2013 RIOT multipliers for Gyeongbuk(2010 Type A NIOT)

Sector BK LY DHM

SLQ CILQ FLQ SLQ CILQ FLQ
1 1.21 2.06 1.48 1.21 .77 1.43 1.20
2 1.18 1.87 1.67 1.24 1.65 1.67 1.28
3 1.51 2.56 2.19 1.68 2.27 2.21 1.67
4 1.27 2.65 2.60 1.58 2.47 2.40 1.49
B) 1.22 2.41 2.41 1.57 2.17 2.28 1.49
6 1.08 2.48 2.34 1.70 2.15 2.29 1.97
7 1.17 3.02 2.72 1.67 2.15 2.24 1.47
8 1.21 2.55 1.90 1.46 2.21 1.73 1.41
9 1.54 3.69 2.93 2.57 3.38 2.79 2.53
10 1.34 3.15 2.82 2.13 2.88 2.65 2.08
11 1.31 3.05 2.80 1. 88 2.84 2.66 1.85
12 1.20 3.03 2.57 1.83 2.76 2.40 1.79
13 1.21 2.78 2.51 1.62 2.51 2.28 1.57
14 1.36 3.09 2.79 1.78 2.85 2.61 1.74
15 1.27 2.31 2.19 1.51 2.10 2.04 1.46
16 1.22 2.51 1.82 1.39 2.19 1.62 1.33
17 1.27 2.24 2.03 1. 47 2.03 1.87 1.43
18 1.38 2.52 2.21 1.63 2.30 2.07 1.59
19 1.17 1.64 1.77 1.33 1.53 1.67 1.29
20 1.16 2.21 2.29 1. 57 1.79 1.93 .41
21 1.25 2.23 2.10 1. 60 1.97 2.01 1.44
22 1.30 1.73 1. 89 1.59 1. 66 1. 84 1.57
23 1.22 1.48 1.58 1.25 1.44 1.55 1.24
24 1.17 1.31 1. 37 1.19 1.28 1. 34 1.18
25 1.16 1.70 1.83 1.53 1.53 1.77 1.49
26 1.14 1.58 1.65 1. 37 1.37 1.59 1.32
27 115 1.41 1.37 1.14 1.14 1.33 1.13
28 .12 1.50 1.49 1.22 1.22 1.45 1.22
29 1.16 2.05 1.99 1.44 1.44 1.80 1.32
30 1.18 2.00 1.94 1.42 1.42 1.82 1.37

Notes: 1) Type A used the NIOT including imports.
2) BK means benchmark.
3) See (Table A.5) about sector code and it's classifications.
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(Table A.4) Comparison of 2013 RIOT multipliers for Gyeongbuk(2010 Type B NIOT)

Sector| BK LY DHM

SLQ CILQ FLQ SLQ CILQ FLQ
1 1.21 1.72 1.35 1.18 1.59 1.34 1.17
2 1.18 1.56 1.46 1.19 1.48 1.51 1.23
3 1.51 1.99 .79 1.50 1.88 1. 86 1.52
4 1.27 1.84 1.86 1.37 1.80 1.78 1.31
5 1.22 1.76 1.81 1.38 1.68 1.78 1.34
6 1.08 1.14 1.15 1.08 1.12 1.15 1.12
7 1.17 1.89 1.80 1.38 1.64 1.69 1.30
8 .21 1.79 1.48 1.26 1.70 1.42 1.24
9 1.54 2.21 1.97 1.86 2.14 1.95 1.85
10 1.34 2.19 2.11 1.73 2.12 2.05 1.70
11 1.31 2.15 2.08 1.59 2.09 2.04 1.57
12 1.20 1.84 1.70 1.42 1.79 1. 66 .4
13 1.21 1.85 1.75 1.36 1.36 1.67 1.33
14 1.36 2.15 2.05 1.49 1.49 1.98 1.47
15 1.27 1.83 1.80 1.39 1.39 .75 1.36
16 1.22 1.38 1.27 1.21 1.21 1.25 1.20
17 1.27 1.81 .72 1.37 1.37 1. 66 1.35
18 1.38 1.94 1.81 1.46 1.46 1.76 1.43
19 1.17 1.44 1.55 1.27 1.27 1.52 1.24
20 1.16 1.48 1.55 1.30 1.30 1.45 1.23
21 1.25 1.84 1.80 1.48 1.48 .77 1.37
22 1.30 1. 46 1.61 1.45 1.45 1. 60 1. 44
23 1.22 1.37 1.46 1.22 1.22 1.45 1.21
24 1.17 1.23 1.30 1.17 1.17 1.29 1.17
25 1.16 1.42 1.56 1.40 1. 40 1.55 1.38
26 1.14 1.39 1.47 1.29 1.29 1.45 1.26
27 1.15 1.28 1.26 1.12 1.12 1.25 1.11
28 1.12 1.34 1.35 1.18 1.18 1.35 1.19
29 1.16 1.62 1.63 1.33 1.33 1.56 1.26
30 1.18 1. 64 1.65 1.33 1.33 1. 60 1.29

Notes: 1) Type B used the NIOT excluding imports.
2) BK means benchmark.
3) See (Table A.5) about sector code and it's classifications.
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(Table A.b) Sector code and classifications

Sector Sector classifications
1 Agricultural, forest, and fishery goods
2 Mined and quarried goods
3 Food, beverages and tobacco products
4 Textile and leather products
5 Wood and paper products, printing and reproduction of recorded media
6 Petroleum and coal products
7 Chemical products
8 Non-metallic mineral products
9 Basic metal products
10 Fabricated metal products, except machinery and furniture
11 Machinery and equipment
12 Electronic and electrical equipment
13 Precision instruments
14 Transportation equipment
15 Other manufactured products and outsourcing services
16 Electricity, gas, and steam supply
17 Water supply, sewage and waste management
18 Construction
19 Wholesale and retail trade
20 Transportation
21 Food services and accommodation
22 Communications and broadcasting
23 Finance and insurance
24 Real estate and leasing
25 Professional, scientific, and technical services
26 Business support services
27 Public administration and defense
28 Educational services
29 Health and social work
30 Cultural and other services

Source: The Bank of Korea.
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Data Hybrid Methods for Regional Input-Output
Modeling: An Application of Sectoral

Employment Elasticities*

Hana Kwon™* - Sung-Goan Choi***

Abstract

The purpose of this study is to propose the data hybrid method (DHM)
which combines superior data to construct regional input-output models
(RIOM) and verify its validity through empirical analysis. From the empirical
results, if employment elasticity is different by industry, the previous
non-survey RIOM estimations using only employment data may distort the
interdependence of industries in an economy. In addition, the DHM proposed
in this study is suitable not only for estimating RIOM in areas where basic
statistical data are insufficient, but also for the time extension problem of
RIOM and the problem of discovering the regional key sectors.
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