pISSN': 2465-9754 €eISSN': 2508-1292 https://doi.org/10.30902/jrea.2024.10.3.21

Journal of Real Estate Analysis -

Updates

http://www.ejrea.org November 2024, Vol.10, No.3, pp. 21~37

TIAYRUES BB MG REM FHAIIZO| 2

Estimation of Commercial Real Estate Transaction Prices,
Using Spatial Econometrics Model
- Focused on Office, Retail, and Apartment in the New York Market -

= o*
ST

Dongwoo Hyun

I Abstract |

This study used the spatial econometrics model to estimate commercial real estate prices and
investigate if transactions in the same local market exhibit significant spatial influences on
commercial property transaction prices. The empirical analysis focused on three asset types—
office, retail and apartment—in the New York market, specifically examining over 3,600 transaction
price data for them sold for over $2.5 million. The spatial autocorrelation and spatial error models
were applied for the empirical analysis. The results demonstrated statistically significant spatial
dependence in both transaction prices and error terms across the three types. Notably, the spatial
error model estimated a relatively high degree of spatial dependence, indicating that this
consideration significantly could improve model fit compared to the non-spatial and spatial
autocorrelation models. Additionally, contrary to previous findings, estimated spatial coefficients
were relatively large, which led to substantial changes in the coefficients of financial characteristics
of the assets that seemed unrelated to spatial influences. The results showed a need for precise
consideration of spatial effects in commercial real estate price estimation. The influence of
physical characteristics had similar direction according to asset types, while the impact of
financial characteristics exhibited some heterogeneity.
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o 2) T2 SAS
Apartment Retail Office

Tz BEFH g HEFH T HEFEHR
Price(USD) 15,700,000 | 37,600,000 | 18,300,000 | 58,600,000 | 107,000,000 | 219,000,000
In_price 15.911 0.912 15.934 0.990 17.175 1.633
Size 53,693.980 | 98,542.950 | 15,861.340 | 44,441.200 | 200,247.300 | 376,100.300
Floor 6.124 4.786 4.838 6.904 12.890 12.869
Age 85.520 26.857 80.407 32.351 75.772 33.477
Age sq. 8,034.618 3,640.465 7,510.781 4,458.476 6,859.926 4,686.927
Renovated 0.311 0.463 0.225 0.418 0.377 0.485
CBD 0.050 0.217 0.154 0.361 0.383 0.487
Bo_Occupancy 0.001 0.030 0.025 0.156 0.104 0.306
Bo_Investment 0.918 0.274 0.801 0.400 0.607 0.489
Bo_Use conversion 0.006 0.080 0.001 0.032 0.006 0.076
Bo_Redevelopment 0.018 0.133 0.140 0.347 0.176 0.381
Bo_Renovation 0.056 0.231 0.033 0.179 0.106 0.309
B_Owner occupancy 0.016 0.124 0.036 0.187 0.108 0.311
B_Institution 0.025 0.156 0.026 0.159 0.124 0.330
B_Equity fund 0.047 0.212 0.046 0.209 0.079 0.270
B_Private 0.895 0.306 0.858 0.350 0.631 0.483
B_Public 0.017 0.128 0.034 0.182 0.058 0.234
S_Owner occupancy 0.024 0.153 0.074 0.261 0.176 0.381
S_Institution 0.035 0.183 0.038 0.192 0.083 0.276
S_Equity fund 0.075 0.263 0.032 0.177 0.095 0.293
S_Private 0.856 0.351 0.832 0.374 0.617 0.487
S_Public 0.010 0.100 0.024 0.1563 0.029 0.168
Observations 2,160 963 517

Z 1 CBD, central business district.

olx o}, T Fe Gl met AR T2 G G WE A GolH 2YESIEE (E 3¢
g HolW k. WA FNEHRE AuE (), (5), @ Aol = ofzfE, 28|,
W, SAR, SEM F BZARRY BEold B4 oma age] AdzbEe] glol 247t oF 2.8%,
O Goluiste] FAYORE GOUIG A 3%, 3.1%710] TUH O AHT A4t A
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(1) (@3] (€)) @ (5) ) @) ®) ©)
Non-spatial SAR SEM Non-spatial SAR SEM Non-spatial SAR SEM
Apartment Retail Office
In size 0.674™ 0.678™ 0.750™ 0.600™ | 0.604™ | 0.618™ 0.719™ 0.721™ | 0.725™
- (0.016) (0.016) (0.015) (0.027) (0.027) | (0.026) (0.026) 0.026) | (0.025)
A 0.029™ 0.029™ 0.020™ 0.004 0.004 0.001 0.005 0.005 0.006"
oor (0.003) | (0.003) | (0.003 | (0.003) | (0.003) | (0.003) | (0.003) | (0.003) | (0.003)
Ade -0.014™ | -0.014™ | -0.011™ 0.001 0.000 0.000 -0.006™ | -0.007"" | -0.006™
¢ (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.003) (0.003) (0.003)
Ace s 0.000™ 0.000™ 0.000™ -0.000 -0.000 | -0.000 0.000 0.000° 0.000
ge 84 (0.0000 | (0.000) | (0.000) | (0.000) | (0.0000 | (0.000) | (0.000) | (0.000) | (0.000)
Renovated 0.018 0.015 0.006 0.056 0.047 0.054 0.135" 0.152" 0.159”
(0.028) (0.028) (0.025) (0.055) (0.054) | (0.053) (0.066) (0.066) | (0.064)
CBD 0431 0.417™ 0.314™ 0.224™ | 0.218™ | 0.208™ 0.071" 0.087" | 0.060™
(0.038) (0.038) (0.035) (0.061) (0.060) | (0.059) (0.088) (0.087) | (0.085)
Bo, Investment -0.027 -0.028 -0.059 -0.136 -0.117 | -0.092 0.021 0.020 -0.007
- (0.363) (0.361) (0.330) (0.158) (0.158) | (0.153) (0.121) 0.1200 | (0.117)
Bo Use conversion 0.877" 0.861" 0.621° -1.075 -1.033 | -0.702 -0.109 -0.143 | -0.148
- (0.387) (0.385) (0.352) (0.656) (0.653) | (0.636) (0.380) 0.377) | (0.367)
Bo Redevelopment 0.617" 0.611° 0.485 0.384" 0.400" | 0.404" 0.345" 0.332" | 0.351™
- P 03700 | (0369 | (0337 | (0.166) | (0.165 | (0.160) | (0.135) | (0.134) | (0.131)
Bo Renovatation 0.195 0.191 0.051 -0.020 -0.003 | -0.004 0.222 0.218 0.185
- (0.365) (0.364) (0.333) (0.195) (0.195) | (0.189) (0.147) 0.146) | (0.142)
Bo_Occupancy Reference
B Institution 0.228™ 0.236" 0.191" 0.641™ | 0611 | 0578™ 0.160 0.162 0.207
- (0.111) 0.111) (0.101) (0.186) (0.185) | (0.180) (0.141) (0.140) | (0.136)
B Equity fund 05117 0519 0.432™ 0.464™ | 0.428™ | 0.386" 0.255' 0.248 0.262"
-Equity (0.101) (0.101) (0.092) (0.163) (0.163) | (0.158) (0.152) 0.151) | (0.147)
B Private 0.180" 0.187" 0.129 0.126 0.101 0.075 0.038 0.036 0.080
- (0.088) (0.088) (0.080) (0.133) (0.132) (0.128) 0.118) 0.117) (0.114)
B Public 0711 0.706™ 0.563™ 07777 | 0.754™ | 0.609™ 0.440™ 0.422" | 0477
- (0.122) (0.121) 0.111) (0.170) (0.170) | (0.166) (0.167) (0.166) | (0.161)
B_Owner occupancy Reference
S Institution 0.037 0.048 0.039 0.209 0.198 0.168 0.327™ 0.318" | 0.355™
- (0.092) (0.091) (0.083) (0.131) (0.130) | (0.127) (0.125) 0.124) | (0.121)
S Equity fund 0.070 0.073 0.136" 0.463™ | 0487 | 0.449™ 0.454™ 0.440™ | 0.443™
-quity (0.081) (0.080) (0.074) (0.143) (0.143) | (0.138) (0.123) 0.122) | (0.119)
S Private 0.168" 0.174" 0171 -0.005 0.009 -0.005 0.129 0.123 0.152"
- (0.072) (0.071) (0.065) (0.081) (0.080) | (0.079) (0.078) 0.078 | (0.076)
S Public -0.146 -0.140 0.025 0.544™ | 0.538™ | 0.529™ 0.576™ 0.560™" | 0.530™
- (0.130) (0.130) (0.119) (0.157) (0.156) | (0.152) (0.180) 0179 | (0.174)
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I 3) Continued

M @ ®) @ () ©) @) ®) ©
Non-spatial SAR SEM Non-spatial SAR SEM Non-spatial SAR SEM
Apartment Retail Office
S_Owner occupancy Reference
Rho (o) 0.028™ 0.030™" 0.0317"
(0.007) (0.010) (0.010)
Lambca o (oo om0
Constant 8.784™ 8.343 8.100™ 10.368™ | 9.949 | 10.220™ 9.162"™ 8723 | 8913
(0.407) (0.420) (0.372) (0.316) (0.345) (0.307) (0.278) (0.308) 0.271)
Region fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes
Time fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes
Log-likelihood -1,540.738 | -1,632.397 | -1,336.787 | -910.845 | -906.322 | -878.775 | -466.184 | -460.884 | -447.200
AlC 3,137.476 | 3,122.794 | 2,731.574 | 1,877.690 | 1,870.644 | 1,815.550 | 988.368 979.768 | 952.400
BIC 3,174.891 | 3,161.546 | 2,770.326 | 1,905.232 | 1,899.169 | 1,844.075| 1,008.346 | 1,000.459 | 973.091
R-squared 0.707 0.709 0.757 0.604 0.608 0.629 0.866 0.869 0.876
Observations 2,160 963 517
F1)( s BEQAOIM, 7, 2 22 ROISE 10%, 5%, 1%0M SAHOE Q25 SARLE SEMS] S AAIR|= 3km HE.

2) SAR, saptial autoregresswe model; SEM, spatial error model; CBD, central business district; AIC, Akaike information criterion; BIC,
Bayesian information criterion.
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glofl e 2He 7 Ed 3 AT S 77 =

Q.
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BIC &).
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{22y
Non— SAR SEM
spatial | gy ‘ 2km ‘ 3km ‘ 4km ‘ 5km | 1km ‘ 2km ‘ 3km ‘ 4km | 5km
Apartment
o EEA - 0.012"™ | 0.019™ | 0.028™ | 0.029™ | 0.028"™ | 0.867"" | 1.062™" | 1.227™ | 1.501™ | 1.617""
- (0.004) | (0.006) | (0.007) | (0.007) | (0.007) | (0.111) | (0.050) | (0.058) | (0.068) | (0.074)
Log-likelihood | -1,640.74 |-1,536.25|-1,5635.42|-1,632.40|-1,532.68|-1,533.82|-1,316.03|-1,332.31|-1,336.79|-1,317.20|-1,320.62
AlC 3,137.476 |3,130.500|3,128.842|3,122.7943,123.3643,125.642|2,690.058|2,722.620 |2,731.574|2,692.404 |2,699.232
BIC 3,174.891 |3,169.252|3,167.594|3,161.546|3,162.116|3,164.394|2,728.810|2,761.372|2,770.326 | 2,731.156 | 2,737.984
R-squared 0.707 0708 | 0.708 | 0.709 | 0.709 | 0.709 | 0.762 | 0.758 | 0.757 | 0.762 | 0.761
Observations 2,160
Retail
o EEA - 0.014” | 0.015" | 0.030™" | 0.035™" | 0.034™ | 0.614™" | 0.720™ | 0.713™ | 0.876™ | 0.982™
- (0.006) | (0.008) | (0.010) | (0.012) | (0.014) | (0.058) | (0.074) | (0.089) | (0.103) | (0.111)
Log-likelihood | -910.845 |-907.679|-909.265|-906.322 |-906.115(-907.508|-856.668|-864.084 | -878.775 |-874.873 |-872.281
AlC 1,877.690 |1,873.358|1,876.530|1,870.644|1,870.230|1,873.016|1,771.336|1,786.168|1,815.550| 1,807.746 | 1,802.562
BIC 1,905.232 {1,901.883|1,905.055|1,899.169|1,898.755|1,901.541|1,799.861| 1,814.693| 1,844.075| 1,836.271(1,831.087
R-squared 0.604 0.606 | 0.605 | 0.608 | 0.608 | 0.607 | 0.646 | 0.640 | 0.629 | 0.632 | 0.634
Observations 963
Office
o EE A - 0.019" | 0.027"" | 0.031™ | 0.024" | 0.014 | 0.618™ | 0.692" | 0.832"™" | 1.058™ | 1.224™
- (0.006) | (0.008) | (0.010) | (0.012) | (0.014) | (0.098) | (0.107) | (0.136) | (0.157) | (0.168)
Log-likelihood | -466.184 |-461.258|-460.606|-460.884 |-464.225|-465.616|-445.734|-445.055 | -447.200 | -443.214 |-439.575
AlC 988.368 | 980.516 | 979.212 | 979.768 | 986.450 | 989.232 | 949.468 | 948.110 | 952.400 | 944.428 | 937.150
BIC 1,008.346 |1,001.207| 999.903 |1,000.459|1,007.141|1,009.923| 970.159 | 968.801 | 973.091 | 965.119 | 957.841
R-squared 0.866 0.869 | 0.869 | 0.869 | 0.867 | 0.867 | 0877 | 0.877 | 0.876 | 0.878 | 0.860
Observations 517
F ()= BEQXOIN, T, 7, T2 UZE ROU%FE 10%, 5%, 1% SHXHOZ Qo3

2) SAR, saptial autoregresswe model; SEM, spatial error model; AIC, Akaike information criterion; BIC, Bayesian information criterion.
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