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Using Ridge Regression to Improve the Accuracy and Interpretation of the Hedonic
Pricing Model : Focusing on apartments in Guro—gu, Seoul

Koo, Bonsang®, Shin, Byungjin'

"Department of Civil Engineering, Seoul National University of Science and Technology

Abstract : The Hedonic Pricing model is the predominant approach used today to model the effect of relevant factors
on real estate prices, These factors include intrinsic elements of a property such as floor areas, number of rooms, and
parking spaces, Also, The model also accounts for the impact of amenities or undesirable facilities of a property's value,
In the latter case, euclidean distances are typically used as the parameter to represent the proximity and its impact on
prices, However, in situations where multiple facilities exist, multi—colinearity may exist between these parameters,
which can result in multi—regression models with erroneous coefficients, This research uses Variance Inflation
Factors(VIF) and Ridge Regression to identify these errors and thus create more accurate and stable models, The
techniques were applied to apartments in Guro—gu of Seoul, whose prices are impacted by subway stations as well as a
public prison, a railway terminal and a digital complex, The VIF identified colinearity between variables representing the
terminal and the digital complex as well as the latitudinal coordinates, The ridge regression showed the need to remove
two of these variables, The case study demonstrated that the application of these techniques were critical in developing
accurate and robust Hedonic Pricing models,
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Table 1. Selected research in real estate pricing methods
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Table 2. Variables for Hedonic Pricing Model

Type name unit explanation
dependent ) 10,000 )
) price Real sale price of apartments
variable won
type - Address “dong” (legal district)
year - Construction year
area m* area for exclusive use
story - story
orch _ Porch structure
. P (terracing:1, corridor:0)
independent
. households - total number of households
variable
(internal) assessment system of
brand - construction ability rank of
constructor
h per Number of parking lots per
PP household household
highest - Highest of apartment story
lowest Lowest of apartment story
X m x—coordinate of apartment
y m y—coordinate of apartment
dis_prison linear distance to Seoul Nambu
) km )
. (undesirable) Detention House
independent - - -
, dis_sub linear distance to the nearest
variable - km .
(desirable) subway station
(external) — - : —
dis_complex km linear distance to guro digital
(desirable) complex
dis_depot
o P km linear distance to guro car depot
(undesirable)

Fig. 2. Biz—gis tool for geo—-coding apartment locations
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Table 3. Regression results (all variables)
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N N T T T T T T
TS Liner Regression (All data) 1000 2000 3000 4000 5000 6000 7000
Estimate | Std. Error | tvalue |Pr(>[tl) _
Intercept | —2639000.00 | 269200.00 |  —9.81| 0.0000 | » * discomplex
vear 408.00 36.03 11.32| 0.0000 . Fig. 3. Scatter plot of variables dis_depot and dis_complex
area 291.40 7.09 41.10| 0.0000 | * * *
story 95.32 21.64 4.41| 0.0000 * ok ok o] —={= =
porch 880.50 | 361.70 2.43| 0.0151 * 323 VIF X s¥27 =4
type 5718.00|  603.90 9.47| 0.0000 | * * * Table 5= RE =Wz O3] VIF ¥ S83]7S 298
households 1.16 0.29 3.99| 0.0001 * ok ok -
brand 1694.00 |  306.70 5.52| 0.0000 | * * * eHEIkE Hojert
pph 2887.00|  412.50 7.00| 0.0000 | * * * Model 104 H5o], txd ©A](dis complex), = (x)
L um s v A, o VIV 2 9
X 6.71 0.98 6.84| 0.0000 | * x = HAE ©x|e} A 7| A7} g2 Yol 4] Blssgk 1%
y 0.30 0.55 0.54| 0.5889 olona olulE 7} 2 ad5ko] OE o
dis_prison 1.23 0.68 1.82| 0.0693 . 1 e 7FA0] wAl= ol A EH»“TL] A
dis_sub “5.62 0.66| —-8.55| 0.0000 | * o2 molEr) E(x) GA| FRPHAA T-A HFeR
dicompler|  s7e| tad| 2ol 000 | +r o) 9jx)2 Lhehiy] thRel, A7) F st SRS =
dis_depot -5.99 0.71 —-8.44| 0.0000 | * * * = 0w s
R2 0.8455 Adj. R? 0.8430 = A T
Table 4. Regression results (significant variables) Table 5. Variable selection by VIF
- - ) VIF
. Liner Regression 2 variable
variable Estimate | Std. Error | tvalue |Pr(>|t]) Model 1 Model 2 Model 3
Intercept | —2285000.00 | 185800.00 | —12.30 | 0.0000 | * :’f:; ?g; 13(3); ?gg
year 413.30 35.76 11.56| 0.0000 | * * * story 1:31 1:31 1:31
area 290.90 7.09 41.04| 0.0000 * ok K porch 17 169 168
story 99.38 21.64 4.45| 0.0000 | * = * type 5.3 152 T30
porch 851.70 | 357.90 2.38| 0.0175 * hoaseholds 523 52 516
type 5922.00| 588.70 10.06| 0.0000 | * * * brand 151 118 113
households 1.21 0.27 4.41 0.0000 * ok ok pph 257 257 256
brand 1735.00|  306.10 5.67| 0.0000 | * * * highest 308 305 577
highest -115.80 32.41 -3.57 | 0.0037 KoKk y 20.96 3.92 214
X 7.64 0.84 9.13] 0.0000 | * == dis_prison 35.6 29.72 4.38
dis_prison 0.89 0.44 2.03| 0.0427 * dis_sub 167 158 14
dis_sub -5.76 0.65 —8.84| 0.0000 xR % dis_depot 33.72 30.44 414
dis_complex 5.75 0.33 10.81 | 0.0000 * ok ox X 171.98 67.01
dis_depot -6.22 0.70 -8.90 0.0000 * ko dis_complex 203.66 — -
R2 0.8460 Adj. R? 0.8433 R-squared 0.8460 0.8446 0.8351
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Table 6. Regression results (Final)

variable Liner Regression 3
Estimate | Std. Error | tvalue |Pr(>[t])
Intercept | —1056000.00 | 121300.00 -8.71 0.0000 * Kk
year 292.40 34.01 8.60 | 0.0000 * ok ok
area 290.30 7.41 39.15| 0.0000 * ok ok
story 108.40 22.79 4.76 | 0.0000 * ok ok
porch 1150.00 378.90 3.04| 0.0025 * ok
type 6678.00 584.40 11.43 | 0.0000 * ok ok
households 1.4 0.30 4.69| 0.0000 * ok ok
brand 1003.00 313.80 3.20| 0.0014 * ok
pph 3416.00 422.80 8.08 | 0.0000 * ok ok
highest -115.80 32.41 -3.57 | 0.0037 * k%
y 1.05 0.21 5.07| 0.0000 * ok ok
dis_prison 1.62 0.12 12.98 | 0.0000 * ok ok
dis_sub —4.39 0.64 —6.91 0.0000 * ok ok
dis_depot 2.16 0.28 7.76 | 0.0000 * ok ok
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