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Analysis of Determinants for Mixed-use Land in Land Development Project
Area in New City by Price Level: Evidence from Gimhae

Ae& Jeong Taeyun®

Abstract

The purpose of this study is to construct a pricing model for the store residence land for residential and non-residential
mixed use in Jangyu New City in Gimhae, Gyeongsagnam-do and analyzed the physical and environmental characteristics
expected to act differently according to the price level through quantile regression analysis. In its analysis, the study
applied quantile regression using a 2-stage regression method by the spatial lag model which is a regression model
reflecting spatial dependency. As a result of the analysis, regression analysis by spatial lag model was found to
give better explanation and represent inherent characteristics of land well in quantile regression. Physical factors
were found to have bigger effects on the store residence land for residential and non-residential mixed use than
environmental factors, especially in high-price land. Store residence land is likely to reflect the characteristics of
the use of non-residential real estate more than the environmental factors of residential real estate due to its possibility
of commercial use. The spatial correlations appeared higher in the middle and high price quantile of store residence
land and physical characteristics were more influential in this quantile. In the related industry, it is necessary to
carefully consider the characteristics of different price level, and by doing so, to supply real estate which meets
the needs of customers.

Keywords: Spatial Correlations, Spatial Lag Model, Land Price, Store Residence Land, Quantile Regression,
Hedonic Price Model
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Table 1_ Descriptive Statistics

Category Price(Thousand Won) Years Years Squared Size Road Contact Length (m)
Mean 100,849 4.1405 31.9056 227.4359 18.2662
Median 92,990 4 16 227 15
Maximum 367,600 17 289 340.2 175
Minimum 68,490 0 0 183.1 5
Std. Dev. 32,535 3.8442 524122 21.0164 10.1506
Skewness 3.5608 1.1873 2.2696 0.8004 8.3785
Kurtosis 19.5891 3.8290 7.4658 5.0357 125.6585
Category Major Road Wide Street Only Mﬁ:ﬁ)xst;izad Medium gfﬁ;kh Road | Narrow Ro;::;znd Narrow
Mean 0.0428 0.0845 0.0450 0.0703 0.1789
Median 0 0 0 0 0
Maximum 1 1 1 1 1
Minimum 0 0 0 0 0
Std. Dev. 0.2025 0.2783 0.2074 0.2557 0.3835
Kurtosis 4.5170 2.9872 4.3894 3.3630 1.6754
Category Narrow Road Only | Rectangular Shape | Nonrectangular Shape Oblique Land East Dummy
Mean 0.5785 0.7684 0.2316 0.4610 0.2360
Median 1 1 0 0 0
Maximum 1 1 1 1 1
Minimum 0 0 0 0 0
Std. Dev. 0.4941 0.4221 0.4221 0.4988 0.4249
Kurtosis -0.3179 -1.2724 1.2724 0.1563 1.2434
Category West Dummy South Dummy North Dummy Park View Dummy | School Distance (minute)
Mean 0.2064 0.3677 0.1833 0.0560 5.7629
Median 0 0 0 0 6
Maximum 1 1 1 1 11
Minimum 0 0 0 0 1
Std. Dev. 0.4049 0.4825 0.3871 0.2300 1.8871
Kurtosis 14511 0.5486 1.6369 3.8629 0.4792
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Figure 2 _ Connectivity Histogram

Table 2_Result of the Watson's U2 Test
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Frequency
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3 19 23 27 31 35
Number of Neighbors

I | i.
7 il 15

Variable Value
Price 14.15615 <0.001
Years 12.32975 <0.001

Years Squares 29.28770 <0.001

Size 0.400689 <0.001

Road Contact Length 13.83857 <0.001

Major Road 66.84558 <0.001

Wide Streec Only 59.28884 <0.001

Medium Widch Road and Other Road | 66.41676 <0.001

Medium Width Road Only 61.73605 <0.001
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Narrow Road and Narrow Road 46.03357 <0.001

Narrow Road Only 27.77099 <0.001

Rectangular Shape 40.29598 <0.001

Nonrectangular Shape 40.29598 <0.001

Oblique Land 26.85802 <0.001
East 39.86226 <0.001
North 45.51648 <0.001
West 42.92038 <0.001
South 29.98183 <0.001
Park View 64.32542 <0.001

School Distance 3.077924 <0.001
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Table 3 _Diagnostics for Spatial Dependence

TEST VALUE PROB

Moran’s I Index 11.1537 0.0000
Lagrange Multiplier (Lag) 110.5048 0.0000
Robust LM (Lag) 40.0079 0.0000

A BAH R Golgt AT R
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<Table 4>°= Ordinary Least Square £427}<2}

Table 4 _Result of the Ordinary Least Squares Model and Two Stage Least Squares Model

s Ordinary Least Square Two Stage Least Squares
Coefficient P-Value Coefficient P-Value
Intercept 7.7229 0.0000 5.4364 0.0000
Spatial Lagged Variable - - 0.4351 0.0000
Years -0.0359 0.0000 -0.0349 0.0000
Years Squares 0.0031 0.0000 0.0030 0.0000
Size 0.0018 0.0000 0.0016 0.0000
Road Contact Length 0.0000005 0.9984 0.00005 0.8370
Major Road 0.0797 0.0000 0.0680 0.0000
Wide Street Only 0.0459 0.0000 0.0475 0.0000
Medium Width Road and Other Road 0.0496 0.0000 0.0450 0.0000
Medium Width Road Only 0.0149 0.0851 0.0143 0.0230
Narrow Road and Narrow Road 0.0253 0.0001 0.0243 0.0001
Rectangular Shape 0.0161 0.0015 0.0112 0.0230
Oblique Land -0.0212 0.0000 -0.0291 0.0000
East -0.0159 0.0188 -0.0178 0.0056
West 0.0033 0.6384 0.0003 0.9680
South 0.0034 0.6015 0.0002 0.8606
Park View 0.0064 0.3376 0.0165 0.0142
School Distance -0.0003 0.7833 0.0002 0.8606
Adjusted R* 0.5875 0.6276
AIC -2471.321 -2535.811
SC -2387.474 -2449.149

Note: *#* p<0.01, ** p<0.05, * p<0.1
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Table 5 _ Variance Inflation Factors nygo Adgs Y=

Variable VIF Adjusted R-squared@}-= Ordinary
Years 9.75129 Least Square wA°I4 0.5875=
Years Squares 9.70939 Lo ]4., IZAAEE 1EsH
Sice 1247865 Two Stage Least Squares 14|
Road Contact Length 1.596767
L 0.62762% °F 4%p =2 7
Major Road 1.237151
Wide Streec Only 1.198828 ot 239 Mg wdst
Medium Width Road and Other Road 1212296 £ AHE2 ARER= AIGGEE OLS
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Rectangular Shape 1.094189 _|oﬂ/§—]1— -2535.811%2 1:-1 7(]—%
Oblique Land 1.336659 ZFe UERT Qo] 27
East 1.967093 6(:)]0] ;gl_@__cﬂ_ Z‘JQ- oF A O]E}
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Table 6 _The Result of the Quantile Regression

Variable Quancile
0.1 0.25 0.5 0.75 0.9
7.7178" 7.7475™ 7.7356™ 7.7118™ 7.7149"™
Intercept
(569.9532) (553.0212) (426.0137) (207.9801) (92.6759)
Vears -0.0345™" -0.0343™ -0.0399™" -0.0397™ -0.0382""
(-33.3510) (-18.4120) (-29.4028) (-19.6595) (-8.8000)
Years Squares 0.0022"* 0.0025™ 0.0035"" 0.0037" 0.0035""
(24.6839) (7.2532) (19.6401) (21.3715) (8.6655)
Sive 0.0017"" 0.0017"" 0.0017"" 0.0019™ 0.0021""
(30.2437) (26.5271) (23.6655) (12.4107) (4.7680)
Road Contace Lengeh -0.00001 -0.0001 0.0004™ 0.0001 0.0002
(-0.1841) (-0.6027) (3.3906) (1.3604) (0.0566)
0.0343™" 0.0467™" 0.0522™ 0.0741™" 0.1410™
Major Road (4.1167) (6.4284) (5.1200) (3.1375) (2.3246)
3.5% 4.8% 5.3% 7.6% 14.9%
0.0102" 0.0154™ 0.0156™ 0.0258™" 0.0705"
Wide Street Only (2.7142) (4.6922) (4.0679) (2.8580) (2.2035)
1.0% 1.5% 1.6% 2.6% 7.2%
) ] 0.0250"" 0.0335™" 0.0402"" 0.0425™" 0.0687
Med‘“mo:ﬁt;oi’ad and (3.2976) (4.5089) (4.4857) (4.1374) (1.2864)
25% 3.4% 4.1% 4.3% 6.9%
0.0019 0.0019 0.0066 0.0070 -0.0145
Medium Width Road Only (0.3821) (0.3986) (0.9693) (1.0793) (-1.2461)
0.2% 0.2% 0.7% 0.7% -1.4%
0.0152™" 0.0206™" 0.0225™ 0.0280™" 0.0359
Narrow Rogaznd Narrow (3.8461) (4.9666) (5.0764) (5.7946) (0.8592)
1.5% 21% 23% 2.8% 3.6%
0.0091"" 0.0053" 0.0102" 0.0275™" 0.0267"
Rectangular Shape (2.9592) (2.2942) (3.8660) (5.4892) (2.0473)
0.9% 0.5% 1.0% 2.8% 2.7%
0.0022 0.0041 0.0068" 0.0014 -0.0312"
Oblique Land (0.6016) (1.4128) (2.0178) (0.2701) (-1.8279)
0.2% 0.4% 0.7% 0.1% -3.1%
-0.0043 -0.0042 -0.00004 0.0055 -0.0309
East (-1.3424) (-1.4189) (-0.0131) (0.9694) (-0.8400)
-0.4% -0.4% 0.0% 0.5% -3.1%
0.0006 0.0006 0.0060 0.0166™ 0.0057
West (0.1872) (0.1461) (1.4049) (2.2387) (0.1450)
0.1% 0.1% 0.6% 1.7% 0.5%
0.0015 0.0018 0.0092™ 0.0122™ -0.0173
South (0.5018) (0.5798) (2.7249) (2.0075) (-0.4668)
0.2% 0.2% 0.9% 1.2% -1.8%
0.0040 0.0015 0.0017 -0.0019 0.0130
Park View (1.1015) (0.4531) (0.4332) (-0.3038) (0.7313)
0.4% 0.1% 0.2% -0.2% 1.3%
-0.0010 -0.0017™" -0.0021™ -0.0030" -0.0004
School Distance (-1.4240) (-2.4508) (-2.5813) (-1.9506) (-0.1355)
-0.1% -0.2% -0.2% -0.3% -0.04%
Quantile Slope Equality Test 197.9964
Symmetric Quantiles Test 53.0871

Note: Indicates statistical significance at the 10, 5, 1 -percent confidence level. For dummy

(e 3—1/2Varinace (dummyvariable) _ 1)
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Table 7 _The Result of the Quantile Regression by Spatial Lag Model

. Quantile
Variable
0.1 0.25 0.5 0.75 0.9
7.6653™ 7.7735™" 8.1376™ 8.5418™" 8.5464™"
Intercept
(65.8146) (54.1740) (48.8828) (33.8291) (16.1492)
. . -0.0065 0.0032 0.0490" 0.1021"" 0.1009"
Spaial Lagged Variable (:0.4536) (0.1787) (2.3991) (3.3638) (1.6644)
ears -0.0345™ -0.0343™" -0.0401™" -0.0408"" -0.0420™"
(-32.4727) (-18.1800) (-27.6908) (-18.9804) (-8.0171)
Years Squares 0.0022™ 0.0025™" 0.0035™" 0.0038™" 0.0038™"
(23.7962) (7.2708) (19.5582) (16.5760) (9.6070)
Sive 0.0017"" 0.0017"" 0.0017"" 0.0019™ 0.0021""
(30.4513) (26.5921) (21.5559) (16.2924) (7.1043)
Road Contact Length -0.00001 -0.00005 0.0004"" 0.0002" -0.0001
(-0.1908) (-0.5657) (3.6333) (1.7566) (-0.8308)
0.0340™ 0.0469™" 0.0521"" 0.0710™" 0.1508™"
Major Road (4.1311) (6.4514) (4.9992) (3.1344) (3.4637)
3.4% 4.8% 5.3% 7.3% 16.1%
0.0107™ 0.0151™ 0.0171"" 0.0216™ 0.0771"
Wide Street Only (2.7398) (4.5052) (4.2788) (2.8128) (2.1684)
1.1% 1.5% 1.7% 2.2% 7.9%
. ) 0.0243"" 0.0339™ 0.0422™ 0.0414™ 0.0722""
Med‘“molfftlh{ofgad and (3.0850) (4.5008) (4.9955) (4.9333) (3.2535)
2.5% 3.4% 4.3% 4.2% 7.4%
0.0015 0.0013 0.0117 0.0035 -0.0116
Medium Width Road Only (0.3003) (0.2760) (1.0928) (0.6143) (-0.8227)
0.1% 0.1% 1.2% 0.4% -1.2%
0.0153™ 0.0207"" 0.0251"" 0.0264"™" 0.0347"
Narrow RO;‘;Z"d Narrow (3.9060) (4.9687) (5.4013) (5.7976) (2.3222)
1.5% 2.1% 2.5% 2.7% 3.5%
0.0083"™" 0.0054" 0.0117"" 0.0263™ 0.0226
Rectangular Shape (2.7861) (2.3112) (3.8959) (5.9377) (1.4788)
0.8% 0.5% 1.2% 2.7% 2.3%
0.0029 0.0039 0.0055 0.0015 -0.0324"
Oblique Land (0.7817) (1.3642) (1.5711) (0.2825) (-2.4323)
0.3% 0.4% 0.6% 0.1% -3.2%
-0.0037 -0.0048 -0.0007 0.0048 -0.0154
East (-1.1608) (-1.5886) (-0.2028) (0.9700) (-0.7545)
-0.4% -0.5% -0.1% 0.5% -1.5%
0.0012 0.0008 0.0087" 0.0187™" 0.0182
West (0.3514) (0.2020) (1.7354) (3.4134) (0.6945)
0.1% 0.1% 0.9% 1.9% 1.8%
0.0017 0.0017 0.0085™ 0.0171™" -0.0011
South (0.5585) (0.5588) (2.5221) (3.4033) (-0.0560)
0.2% 0.2% 0.9% 1.7% -0.1%
0.0039 0.0012 0.0016 -0.0004 0.0088
Park View (1.0850) (0.3534) (0.3849) (-0.0703) (0.3947)
0.4% 0.1% 0.2% -0.04% 0.9%
-0.0009 -0.0018™ -0.0024™" -0.0031™" -0.0014
School Distance (-1.3498) (-2.5278) (-2.8921) (-2.7504) (-0.4159)
-0.1% -0.2% -0.2% -0.3% -0.1%
Quantile Slope Equality Test 197.1906
Symmetric Quantiles Test 48.2322

Note: Indicates statistical significance at the 10, 5, 1 -percent confidence level. For dummy variables, the impacts are based on
(e B—1/2Varinace (dummyvariable) _ 1
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Table 8 _ Turning Point of Land Price Characteristics

(unit: year)

Quantile

OLS

0.1 0.25 0.5 0.75 0.9
5.79 7.84 6.86 5.70 5.36 5.46

Quantile by Spatial Lag Model

2SLS

0.1 0.25 0.5 0.75 0.9
5.82 7.84 6.86 5.73 5.37 5.53
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