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Table 3.1 Variables used in the analysis

Variable name

Explanation

Response variable MED_201203 Apartment price per unit (m?) (2012/3)
GRDP_2011 Gross regional domestic product
POP_2012 The number of registered resident persons
PBANK_2012 The number of financial institutions per 10000 persons
SCOMP_2012 The number of company with more than 1000 employees
NWELF_2012 The number of welfare facilities
PPOOR-2012 Proportion of recipients of national basic living subsidies

Exploratory variables

PHANDI 2012
NCRIME_2012
NMOVE_2012
RESIAREA_2012
CITYAREA_2012
NINDUST_2009
FOREST_2012

Proportion of registered handicapped persons

The number of crimes occurred

The number of net migration persons

Size of residential area

Size of downtown area

The number of agricultural and industrial complexes
Proportion of woods and fields

POLD_2012 Proportion of the aged
HOTEL_2012 The number of tourist accommodations
NDEAL_2012 The number of apartment transactions
DISE_2012 Epidemic rates
MARKET_2012 The number of markets
VISIT 2012 The number of visitors
WU BHRAY hIE WAL 3 A o) U iR vE Aue) B
(AFrEF) AAHZHES 73 th 7 Al B FEE SRS AAEste] tEeE AR

HA = 7ol A HL—%%‘—OI MED_201203-2 =1 WE-Z FHal AHSATE E=3F A AT FolA
PBANK_2012, PPOOR_2012, PHANDI_2012, POLD_2012% 271 W3S 3191, 2] A%
E2 535 AlA AREGITH

Table 3.2+ THIHA T o}t wjuj7}A ol tfs) FTFAIAR
Fojtt. o] wf W AE WYL AN Y-S ARSI

Table 3.2 Parameter estimates of spatial regression models

ARG o §3ke] AU 2

P37} 2700

Spatial lag model Spatial error model

int " Estimate 10.763213 5.733498
mtercep p-value <2.2¢-16 <2.2¢-16
Estimate -0.152182
GRDP 2011 p-value 6.102e-06
Estimate -0.525817 -0.410214
PHANDI2012 p-value 0.035634 0.000003725
Estimate -0.214029 -0.103869
FOREST-2012 p-value 8.882e-16 0.0001213
Estimate -0.193103 -0.120436
NMOVE-2012 p-value 1.577e-14 0.000001906
Estimate 0.056918 0.081914
DISE.2012 p-value 0.002993 0.0008225
Estimate 0.058623
HOTEL-2012 p-value 0.0463622
Estimate -0.085317
MARKET-2012 p-value 0.003616
Estimate 0.120087
CITYAREA_2012 p-value 8.2906-06
Estimate -0.063783
VISIT-2012 p-value 0.006364
Estimate -0.312979
POLD-2012 p-value 0.044316
RMSE 0.07651154 0.1127734
RRMSE 0.01583442 0.02398665
MAE 0.06243924 0.07861246
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Table 3.3 Test results of spatial regression models

Spatial lag model Spatial error model
LM test value 1.0377
p-value 0.30837
BP 7.4242 2.0233
Breusch-Pegan
p-value 0.593 0.8459
BIC -17.9446 -8.552061

Table 3.32] 275 ¥ FHAAREH-L LM (Lagrange multiplier) 773} BP (Breusch-Pegan)
A% AR folekA gons exge] FUANET ool EASA heth e AR
° BP 44 A folsA gome exge olael EANA Sheth T wdel 4% 4
£ B FAAREL] BIC (Bayesian information criterion): -17.9446, —'—7]—9_5<]—‘3f§.°/] BIC=
-8.552061°]t}. RMSE, RRMSE, MAEZ}S] A% FU R Rt F7A AR o] i 2L 218 7}
Atk GebA F B3R F AL} £O 2RL FOARmACY 58 Wezi PHANDLIOL,
FOREST_ 2012, DISE_2012, MARKET_2012, NMOVE_2012, GRDP_2011, CITYAREA_2012,
VISIT_2012, POLD 20127} Slc}.

Apartment sales price per unit{2012/3) Fit result of spatial lagged model Fit result of spatial error model

Figure 3.1 Model fitting results of spatial regression models for the apartment
price per unit (m?) in March, 2012
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Apartment sales price per unit{2013/3) Prediction result of spatial lagged model Prediction result of spatial error model

Figure 3.2 Prediction results for the apartment price per unit (mz) in March, 2013 by spatial regression models

Table 3.4 Prediction results of spatial regression models

Spatial lag model Spatial error model

Area actual predicted error actual predicted error
Jung-gu 5.382992 5.374524 0.008468  5.382992 5.39316 -0.01017
Dong-gu 5.390805 5.312837 0.077968  5.390805 5.342354 0.048451
Seo-gu 5.304573 5.229259 0.075314  5.304573 5.251663 0.05291
Dacgu Nam-gu 5.270231 5.31393 -0.0437 5.270231 5.268484 0.001746
Buk-gu 5.417101 5.378731 0.03837 5.417101 5.388376 0.028725
Suseong-gu 5.546934 5.600263 -0.05333 5.546934 5.436386 0.110548
Dalseo-gu 5.46608 5.423145 0.042935 5.46608 5.541499 -0.07542
Dalseong-gun 5.357015 5.08935 0.267665  5.357015 4.924592 0.432423
Pohang-si 5.11607 4.97329 0.14278 5.11607 5.070393 0.045677
Gyeongju-si 5.180071 5.160942 0.019129  5.180071 5.090056 0.090015
Gimcheon-si 4.944564 4.923193 0.021371  4.944564 4.822868 0.121696
Andong-si 5.042665 4.942778 0.099886  5.042665 4.928218 0.114447
Gumi-si 5.146374 5.008186 0.138188  5.146374 5.032814 0.113559
Yeongju-si 4.892719 4.885468 0.007251  4.892719 4.787745 0.104974
Yeongcheon-si 4.696274 4.894314 -0.19804  4.696274 4.947708 -0.25143
Sangju-si 4.865857 4.817014 0.048842  4.865857 4.737562 0.128295
Gyeongbik Mungyeong-si 5.133264 4.884412 0.248851  5.133264 4.875701 0.257563
Gyeongsan-si 5.081537 4.871202 0.210335  5.081537 4.792333 0.289204
Uiseong-gun 4.65353 4.489406 0.164124 4.65353 4.56123 0.0923

Yeongdeok-gun  4.460841 4.424603 0.036238  4.460841 4.542874 -0.08203
Cheongdo-gun 4.450054 4.352618 0.097436  4.450054 4.718744 -0.26869
Goryeong-gun 4.940702 4.773276 0.167425  4.940702 4.96436 -0.02366

Seongju-gun 4.982003 4.883358 0.098645  4.982003 4.793942 0.188061
Chilgok-gun 4.940339 4.898599 0.04174 4.940339 4.867756 0.072582
Yecheon-gun 5.410014 4.666478 0.743536  5.410014 4.645328 0.764685
Uljin-gun 4.471514 4.594047 -0.12253 4.471514 4.57653 -0.10502
RMSE 0.1896103 0.2250451
RRMSE 0.03621143 0.04345912
MAE 0.1236193 0.1511305
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Abstract

In this study we predict apartment prices per unit in Daegu-Gyeongbuk areas by
spatial lag and spatial error models, both of which belong to so-called spatial regression
model. A spatial weight matrix is constructed by k-nearest neighbours method and then
the models for the apartment prices in March, 2012 are fitted using the weight matrix.
The apartment prices in March, 2013 are predicted by the fitted spatial regression
models and then performances of two spatial regression models are compared by RMSE
(root mean squared error), RRMSE (root relative mean squared error), MAE (mean

absolute error).

Keywords: Apartment price, spatial error model, spatial lag model, spatial regression

model.
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