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Abstract

In this study, we analyze the price premium of branded apartment complex compared to ordinary apartments.
Analyzed apartment brands include ordinary brands released in 1990s to early 2000s as well as high-end brands
released from 2010s to 2020s. The study focuses on apartment transaction data of Seoul from January 2022 to April
2023, which was a period of real estate market downturn. We divided apartment complexes into three groups which
are ordinary brand, high-end brand, and all apartments(including branded apartments and non-branded apartments) to
examine the price premium of branded apartments using transaction data. First we conducted multiple linear regression
analysis and examine the influence of high-end and ordinary brands on apartment transaction prices. After that, we
used DNN based Al model to predict apartment transaction price and then using the latest H20 Al platform, we
determine how much each variable including ordinary or high-end brand variable contributes to Al model prediction.
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Brand Construction firm Average

rank

Hillstate Hyundai 1
Prugio Daewoo 244
Xi GS 2.94
Lotte Castle Lotte 4.81
The Sharp Posco 547
ePyeonhansesang DL E&C 5.88
Raemian Samsung C&T 6.00
Park HDC Hyundai 760
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Table 4. Definition of variables

Variable Definition
TP Transaction Price[10,000won]
SIZE | Sizelm2]
FL Floor[F]

DDC Distance to Daycare Center[m]

DKG | Distance to Kindergartenm]

DES Distance to Elementary Schoollm]

DMS Distance to Middle Schoollm]

DHS | Distance to High Schoollm]

DMT | Distance to Martim]

DHP Distance to Hospitallm]

DSS | Distance to Subway Stationm]

CPI Consumer Price Index

BIR Base Interest Rate

TTY 10 Year Treasury Yields

BY Built Year

DHA Dummy variable for High-end Apartment
DBN Dummy variable for Branded Apartment

= —=—

Table 5. Definition of ordinary brand and high-end brand

Condition Content
Brands that correspond to Table 2 or
1
Table 3
With a difference of 5 years or less
2 based on the completion year from
contract month
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Table 6. Configuration of the DNN model

Variable Value
Batch size 1
Epoch 10
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Table 8. Descriptive Statistics of the Ordinary Brand
Apartment Data
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Table 7. Descriptive statistics of the entire apartment data

Var. Mean STD.DEV Min. Max.
TP 98,106 83,564 6,700 1,450,000
SIZE 69.1 346 1.3 309.7
FL 9.6 6.4 -1 64
DDC 4731 9187 0 8,300
DKG 714.0 893.2 0 9,100
DES 7965 883.2 79 8,900
DMS 995.1 866.4 134 8,600
DHS | 1,166.3 931.9 105 9,100
DMT 574.6 890.5 0 8,100
DHP 633.4 9133 0 8,300
DSS 929.7 905.7 111 7.800
CPI 107.9 20 104.0 110.1
BIR 26 0.9 1.3 35
TTY 33 04 25 43
BY 2004.7 1.7 1961 2023
DHA | 0.0028 0.0530 0 1
DBN | 0.0739 0.2616 0 1

Var. Mean STD.DEV Min. Max.
TP 120,496 58,375 27,000 501,750
SIZE 72.6 16.5 14.8 1615
FL 12.1 76 1 45
DDC 293.8 320.0 121 4400
DKG 567.3 305.3 4700 104
DES 600.0 2765 104 4,600
DMS 8736 4036 208 4,600
DHS 1,050 530.2 121 6,400
DMT 407.2 2955 19 4,700
DHP 490.5 4292 61 4,800
DSS 832.0 3822 121 4400
CPI 108.6 1.8 104.0 110.1
BIR 29 0.9 1.3 35
TTY 34 0.3 25 43
BY 2019.6 19 2017 2023
X 9 B dAFoA 83k 22014719 tlolE]
S sto|dlE BT ofgtES wiuf A Hl 624
(0.28%)°l tigt M 7] FA I
#* 9 otoldE EHE otmEQ| V= AN = 62)
Table 9. Descriptive Statistics of High-end Apartment Data
Var. Mean STD.DEV Min. Max.
TP 301,654 180,602 60,000 1,300,000
SIZE 89.3 34.6 40.2 2045
FL 15.7 10.3 1 47
DDC 2055 166.2 22 553
DKG 506.5 2216 246 963
DES 740.9 164.3 378 958
DMS 865.5 189.9 397 1,100
DHS | 14083 1,324.8 373 3,700
DMT 358.1 118.0 167 568
DHP 489.8 2377 132 1,900
DSS 610.3 1329 230 1,200
CPI 108.1 2.1 104.0 110.1
BIR 2.7 0.9 1.3 25
TTY 33 0.3 25 39
BY 2019.8 1.1 2018 2022
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Fig. 3. Mean values of apartment group variables
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Table 10. Results of linear regression analysis for the
entire dataset

Variable Coefficient t-test

Intercept 144,400 -1.975
SIZE 1,669.16x+ 144.63
FL 1,299.07+x 21.30
DDC 12,0302+ 6.557
DKG 22.1031 5 15.037
DES —15.2379x++ -9.493
DMS —8.1042x -7.370
DHS 2.9731xxx 3.951
DMT =14.3270%++ -8.050
DHP 21.9267+ 18.116
DSS —20.1645%++ -22.706
CPI 1,307.6657++ 1.718
BIR -9,382.5264+++ -5.953
TTY 2.970.4195x+ 2.202
BY —146.6200x++ -3.882
DHA 162,500%+ 22.614
DBN 19,080+++ 12112 |

Adi. R = 0549

1 p <005 = :p <001 = :p <0001
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Table 11. Results of linear regression analysis for ordinary
branded apartments

Variable Coefficient t-test
Intercept 2402000 -2.230
SIZE 1,746.991 5% 27.497
FL 2726183 1.953
DDC 51725 -0.992
DKG 66.291 0 13.889
DES -5.6090 -1.064
DMS —32.8037x+* -10.035
DHS 21,1093 8.766
DMT —26.2669++ -4.087
DHP 0.4578 0.148
DSS —29.0845+++ -8.942
CPI 5,672.5667 2.625
BIR =27 510x -5913
TTY -6,682.0125 -1.686
BY -1,443.3129 -1.716
Adi. R? = 0.501

*1p <005 = :p <001, »:p <0001
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Table 12. Results of linear regression analysis for

high-end brand apartments in the specified districts

Variable Coefficient t-test

Intercept 896717.2 3.32303
SIZE 18092.535+++ 80.50886
FL 1988.272+++ 14.90063
DDC 15.89567+++ 3.538543
DKG 19.3505%++ 6.351365
DES =27.2707 %+ -7.38977
DMS =10.0345%++ -3.76695
DHS —4.80295%++ 29723
DMT 5.853858 1.303046
DHP 19.8227 6.518046
DSS 11731 1% 447764
CPI 6242.67+ 3.230683
BIR 22308 -5.68065
TTY 1053.963 0.307312
BY =759.442+x+ ~7.89631
DHA 130518, 1+ 14.06644
DBN 38383.77*++ L 8.684855

Adi. R = 0590

1 p <005 = :p <001 = :p <0001
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Fig. 5. Comparison of coefficient values for significant variables across data groups
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Table 13. MAPE measurement results for the Al-based
DNN model

Var. Mean STD.DEV Min. Max.
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