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(Table 1) Comparison of Regional Trade Estimation Models

Model References Features
Kim & Kim(1998) | - Estimation of regional trade by SLQ
KRIHS (2001) - Estimation of regional trade by SLQ
- Regional trades estimated by SLQ were controlled
KRIHS (2002) e ..
by the equilibrium condition of demand and supply.
Jo & Lim(2001) - Service sector trade volumes estimated by SLQ
1 Choi & Kim(2002) | - Service sector trade volumes estimated by SLQ
’ Tomho (2004) - Regional trade estimated by FLQ
- Estimat ional trade volumes by modified LQ (SLC
Chiang (2009) S .ma e reg Or.ld T, y Q(SLQ
revised by regional supply percentage)
- Estimate regional trade volumes with SLQ and linear
Jeong (2011) .
programming model
Kim (2015) - Two region trade volumes by SLQ
Celik et. al. (2007) - Production-constrained gravity model was used
- Estimate regional trades by SLQ
. - Regional time-distance was calculated based on the
Yoon & Kim (2010) .
average moving times of Roadmap
- Service sector workers were regarded as pulling forces
Gravi Liano et. al. (2010) | - Use of gravity model and regional OD statistics
ravit
vity . o - Adoption of gravity model. Exact trade volumes were
Model | Sargento (2012) . .
obtained when distance parameters were one.
Nakano & - Simple regression type gravity model was used due
Kazuhico (2013) to the limitation of SLQ
- Regional trade volumes were estimated by total
Bachmann et. . . .
L (2015) production and demand constrained (balancing factor)
al.
gravity model
. - Estimation of 6 regional service sector trades by
Ji (1999)
entropy model
. - Estimation of 16 regional service sector trades by
Ji & Kang(2004)
Entropy entropy model
Model . - Comparison of regional trades and multiplier effects
Ji (2005)
of LQ and entropy model
. - Estimation of 16 regional service sector trades by
Ji(2015)
entropy model
TUl9] 7% 2000t ZR7HA] LQE o] &3 A9zt wdAF Fo] F/RE
23 99tk HE Tzve] mgumt ol 2] gl Aelrle aHw
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2 2L s =E3oH dote HelMe LAY Rdew Hrie & itk
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T o84 SHoAe] A3 sladidith & 54845 Z3ulo] 223302y
HAslR o2 /FS ARt § T gkl 79 (2000) & ER
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4= (Cross Industry LQ; CLQ), HF21 AAAA|F (semi-logarithmic 1LQ), Flegg
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A58 FHoR FAFEE Gk 10
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T (WA} e= A= 7|eAFE 25k AGE 7eAlFR FYHA doh AAEA]
F7F1 B} 22 49e AFdM Bo R dhe AES T2 e AGo2RE 9 0§l 9
Zslpng = A+ ]

To EQlg AA ggahn, xRS 1 Heh 2 Ae = Ao XH#
FHAZ EgHny 7Pt stk AVIAISTT 18T 2 AL 29
A = BxjEAel 2oz st 7|e&F2rF d=2E 4 ot (Miller and Blair, 1985,

10) 71415 F40A Bo] o] 5E FLQYW AFLQ 5ol 9 Rgo = HrlEx|gk 44 o]
£5= e F49 A9 Fol obF slAEA @ FE il\ﬂr(l\hl er and Blair,
2009) .
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o] A= 8RN AGe] 8ol AA|eke vl A= ArtalA sg A9
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12) Harris and Liu(1998), Norcliffe (1983).
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(Table 2) Estimated total supply, total demand, and LQ indices of
Lumber - paper - printing industry of 2013

Total Total Regional [[ndetermi

LC . Possible regions
supply |demand 3 trade -nistic &

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Seoul 38,039 80,63710.52|carry-in regions |Chung-buk, Jeon-buk
Pusan 7,615 15,599 0. 41 | carry-in carr.y*m Tacgu, Incheon, Tacjun, Kyeunggi,
regions |Chung-buk, Jeon-buk
carryv-out Seoul, Pusan, Kyoungju, Ulsan,
Taegu 19,919| 15,637 | 1. 69 |carry-out rer}ilons’ Kangwon, Chung-nam, Jun-nam,
& Kyeung-buk, Kyeung-nam, Cheju
carryv-out Seoul, Pusan, Kyoungju, Ulsan,
Incheon 36,598 | 25,758 1. 97 |carry-out rer}ilons’ Kangwon, Chung-nam, Jun-nam,
& Kyeung-buk, Kyeung-nam, Cheju
Kyoungju 3.882| 7.8110.46] carry-in carr.y*m Taegu, Incheon, Taejun, Kyeunggi,
regions |Chung-buk, Jeon-buk
carry-out Seoul, Pusan, Kyoungju, Ulsan,
Taejun 13,738 | 11,566 | 2. 08 |carry-out ry Kangwon, Chung-nam, Jun-nam,
regions .
Kyeung-buk, Kyeung-nam, Cheju
Ulsan 18,538 | 14,615 0.39 | carry-in carry-in |Taegu, Incheon, Taejun, Kyeunggi,

regions |Chung-buk, Jeon-buk

Seoul, Pusan, Kyoungju, Ulsan,
Kangwon, Chung-nam, Jun-nam,
Kyeung-buk, Kyeung-nam, Cheju

carry-out

Kyeunggi 164,579 | 126, 825 | 1. 80 |carry-out .
regions

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Kangwon 1,921 7,50210.16 | carry-in regions |Chung-buk, Jeon-buk

Seoul, Pusan, Kyoungju, Ulsan,
Kangwon, Chung-nam, Jun-nam,
Kyeung-buk, Kyeung-nam, Cheju

carry-out

Chung-buk 30,2431 23,280 1. 87 |carry-out .
regions

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Chung-nam 30,546 | 34,466 | 0. 78 | carry-in regions |Chung-buk, Jeon-buk

Seoul, Pusan, Kyoungju, Ulsan,
Kangwon, Chung-nam, Jun-nam,
Kyeung-buk, Kyeung-nam, Cheju

carry-out

Jeon-buk 27,429 17,530 2. 01 |carry-out .
regions

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Jeon-nam 3,523| 10,099 0. 16 | carry-in regions |Chung-buk, Jeon-buk

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Kyeung-buk | 22,103 | 26,572 10.63 |carry-in regions |Chung-buk, Jeon-buk

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Kyeung-nam | 33,391| 31,632|0.95 |carry-in regions |Chung-buk, Jeon-buk

carry-in |Taegu, Incheon, Taejun, Kyeunggi,

Cheju 1,005| 3,54210.39 | carry-in regions |Chung-buk, Jeon-buk

Total 453,071 | 453, 071
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(Table 3) Regional trades of lumber - paper - printing industry of

2103 estimated by entropy model

(unit: 100 million won)

Cacr;}r:\?i;\ Seoul | Pusan | Taegu |Incheon| Kyongju | Taejun | Ulsan |Kyeunggi| Kangwon
Seoul 24, 296 8 38| 2,793 28 130 9 7,455 1,903
Pusan 2| 4,266 261 1 32 9 805 5 2
Taegu 63| 1,480| 8,973 16 201 192| 1,472 115 40
Incheon 12, 698 10 45] 9,452 54 201 11 10,427 1,497
Kyoungju 3 12 13 1 1, 228 11 5 6 1
Taejun 440 104 388 149 358| 3,011 82 880 130
Ulsan 10] 3,085 996 3 50 27 8,243 16 7
Kyeunggi 38,578 80 355| 11,869 293| 1,350 711 104,928 2,170
Kangwon 323 1 4 56 1 7 1 71 1, 440
Chung-buk 2,443 180 775 749 4411 2,730 149 1,661 205
Chung-nam 1,390 110 406 522 640 2,345 7 988 80
Jeon-buk 351 317 730 137|  3,623] 1,428 162 249 22
Jeon-nam 1 5 5 1 369 5 2 1 0
Kyeung-buk 19| 1,192| 1,101 5 34 35| 2,050 11 5
Kyeung-nam 19| 4,747| 1,546 6 399 84| 1,478 13 2
Cheju 0 1 1 0 58 1 0 0 0
Total 80,637(15,599|15,637| 25,758| 7,811| 11,566|14,615| 126, 825 7,502
carry*.OUt\ Chung |Chung| Jeon | Jeon | Kyeung |Kyeung Cheju| Total |Deficiency
carry-in -buk | -nam | -buk | -nam | -buk | -nam
Seoul 507 655 76 58 33 20 31| 38,039 -42,597
Pusan 11 15 20 63 625 1,464 34 7,615 -7,984
Taegu 268 320 262 350 3,268| 2,701 196 19,919 4,282
Incheon 706| 1,118 134 113 37 28 67| 36,598 10, 840
Kyoungju 10 32 831 1,569 6 44 860 3,882 -3, 928
Taejun 1,910 3,728| 1,036 656 211 297 359| 13,738 2,172
Ulsan 35 41 39 82| 4,117 1,747 40| 18,538 3,923
Kyeunggi 1,782| 2,410f 278 208 98 70 40| 164,579 37,754
Kangwon 7 6 1 1 1 0 0 1,921 -5, 581
Chung-buk 15,826| 3,647 565 360 225 203 87| 30,243 6, 963
Chung-nam 1, 60520, 757 750 524 95 137 121} 30, 546 -3,919
Jeon-buk 545| 1,642(14,156| 2,808 144 466 649 27,429 9,899
Jeon-nam 2 6 151 2,620 1 7 482 3,523 -6, 577
Kyeung-buk 26 25 17 20| 17,347 213 2| 22,103 -4, 469
Kyeung-nam 40 62 96 256 362| 24,235 471 33,391 1,759
Cheju 0 1 2 413 0 1 526 1,005 -2,537
Total 23,280(34,466|17,530| 10,099| 26,572| 31,632| 3,542| 453,071 0
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A Study on the Indeterministic Nature of LQ in
Estimating Regional Trades in Applying for more
than 4 Regions: A Suggestion of Alternative
Estimation Models™
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Haemyoung Ji** : Tai-Youn Chung*** - HailLong Ji
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Abstract

In estimating regional trade, LQ index is not proper in applying to more
than 4 regions; first, the indeterministic nature of allocating regional trades
among regions is shown; second, cross-hauling is not captured in the LQ
method, which is generally induced in actual regional trade; third, demand
constraints are imposed on regional industrial demands for holding
demand-production equilibrium. Therefore the LQ index calculated based on
the original data, is changed by the equilibrium condition. This is due to the
fact that LQ index does not include the distance-decay variables that control
regional trade among regions. Thereby, the internal consistency in a model
can not be held in LQ model. The estimates by the model may not be
applicable to explain regional trade structures and can not be used as a general
model to estimate regional trades. We suggest alternative models such as
production-demand constraint gravity model and entropy maximization model
for estimating the trade volume and structure.

Key Words: entropy model, indeterministic nature of regional trade allocation in LQ,
cross-hauling in LQ, demand constraints in LQ
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