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Impacts of Mortgage Loan Regulation for High—Price Housing on
Changes in Its Price and Trading Volume
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Abstract

The housing policy in South Korea has repeatedly implemented suppression and easing of the demand to stabilize the
housing market. As one of the housing stabilization policies, a distinguished mortgage regulation program to differentiate
the limit on the ratio of Loan-To-Value (LTV) for high-priced houses, especially in Seoul, was enacted on December 16,
2019. This study aimed to empirically identify the effects of the mortgage regulation on the price and trading volume of
high-priced housing by applying the difference-in-difference panel regression model for the four years from the first quarter
of 2018 to the fourth quarter of 2021, by quarter and apartment complex. The logarithms of the average house price
per apartment complex and average transaction volume were employed as the dependent variables in the model after
controlling for the other independent variables.

The analysis on the housing prices model found that the higher the price of the apartments, the larger the decline in the
increase in housing prices compared to the relatively low-priced apartments, which was less than 900 million won. In the
trading volume model, the results indicated that the palicy intervention for the regulation for the high-priced housing rapidly
reduced the trading volumes more than for the reference apartment group. Therefore, differentiating the limit on the ratio
of LTV by housing price had positive impacts on the price and trading volumes of relatively higher-priced apartments, while
potentially inducing the balloon impacts transferring to those of the lower-priced housing.
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Figure 1. Spatial distribution of apartment complexes in the
study



MEA| D7=Elof| St HEE A7t

FEN7HA 3 {22 Hatoll 0|zl S

Table 1. Summary statistics

Names of and descriptions on variables Mean Std.dev. Min. Max.
. Log-transformed average housing price per
Log-transformed average price .
per squared meter Zﬁ(;lrLizlrve area (m?) of apartment complexby ~ 6.99 6.09 8.24 043
Dep. " ‘Average price per squared meter (KWR 10000/m?) 119525 44362 3,786.18 579.58
variables
Log-transformed average trading Log-transformed average trading volume of
volume apartment complex by quarter e Qe &0 039
‘Average trading volume (No. cases) 21.41 200 13400 19895
High-price More than 900 million won ~ 1.5 billion won
Price or less=1, 900 million won or less=0 0:20 088 Lo Oi0
Ind. class i _ s
variables Super highprice  Morethan 1.8billonwon=1,900millon 643 000 100 03
Dec. 16 policy measure After Q1 2020=1, Before Q1 2020=0 0.50 0.00 1.00 0.50
Policy Oct. 1 policy measure After Q4 2019=1, Before Q4 2019=0 0.56 0.00 1.00 0.50
Average exclusive area for residence
Average exclusive area  of apartment complexes traded by 7089 3173 13981 2043
i quarter (m?)
Individual
apartment Average number of floors of apartment
Average no. floors complexes traded by quarter (floors) 9.87 2.00 225 3.15
Age of construction Years of the apartment constructed 21.62 1.00 43.00 9.03
Control Employment rate Quarterly average employment rate (%) 60.56  58.60 61.47 0.81
variables Stock index Quarterly average stock index (January 244099 198315 319781 41920
Macro- 4,1980=100) e T o ’
€ConoMYy  Rate of change in money Quarterly average M2 currency volume
supply change (%) 8.55 5.83 12.83 222
Profit rate of CD Quarterly average CD return (% per year)  1.29 0.65 1.88 0.45
Supply of apartments (t-0) [No. households per quarter] 12,050.19 4,768.00 22,901.00 4,561.50
?Sg‘;:‘g Supply of apartments (t-1) [No. households per quarter] 11,605.62 4,768.00 22,901.00 4,745.89

Supply of apartments (t-2) [No. households per quarter]

11,5683.31 4,768.00 22901.00 4,750.02
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Table 2. Comparison of price and trading volume of apart-
ments before and after policy change

Entire Seoul This study
Category (8,107 complexes) (65 complexes)
Before After Before After
979.31 1,195.25
Entire 84333 1,122.88 973.09 141740
33.15% 45.66%
753.15 911.42
Average illi
St J00milion 68745 83777 77624 109090
squared 21.87% 40.54%
meter by
apartment More than 1,349.57 1,438.06
complex 900 million
(KWR won~1.5 124916 1413.81 1,326.67 1,503.73
10000/m?) billion won
or less 13.18% 13.35%
More than 1,921.96 2,308.40
1.6 billion 1,73551 2,036.95 2,114.37 2,406.52
won 17.37% 13.82%
428 21.41
Entire 482 3.70 2522 17.60
-23.24% -30.21%
415 21.22
900 million
Average  wonorless. 461 357 2308 1874
trading -22.56% -18.80%
volume by
apartment  More than 4.68 1877
complex 900 million
(No.cases) won~1.5 5.63 4.07 26.80 14.04
billion won
or less -27.71% -47.61%
More than 4.43 26.71
1.5 billion 5.58 3.72 41.70 19.13
¥ 33.33% 5412%
3. BAo| UHHE 3 Hx|t

1) 24 W2

£ dFoMe o]FAE WIS ARY S EEale AEA 2
Z}elo]| tfst SR & A7 FE714 E Al wste] w)%)
£ S B3 o]FAEYS ] a3k FA3517] 8
AAo] ARER] e AHEARD 2 B2 A8 AJH A%<
Zpo)(RH)e} o] 88 IA(H =T B Al Al A
O] Zpo|(AFE)E A (FRD)sh= HHe R, o]FA S B3 A
o] a3tE Tshs el £ AFelAE= 994 )3t ot
EFEAND 12- 16918 AEE AT 32 999 23 159
¢ o]} oftE(H 2| ] 12- 1690 AFE 2313t 7k} 159
9 23} ol E(H A 12- 16t1H AZE 2743 ZHe 21
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Table 3. Test statistics on model diagnoses

F dfl df2 p-value
iy Housingprice 19137 64 957 22E16
-tes
Tradingvolume 12101 64 957 22E-16
Chisq df  p-value
Housing price 24102 1 2.2E-16
LM-test -
Trading volume 1,092.2 1 22E-16
Hasuman Housing price 94.807 18 1.879E-12
test Tradingvolume ~ 136.22 18 22E-16

Ao A Wi 2yE AEsl] HsiM= F A
%, IM(Lagrange—multiplier) 7’4, Hausman 773 °-&3}
of kel 4= Qlot, WA F S 59 FRAEEE 1A
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= 59 2 dFolMe 714 AT BF p-valueZ} S
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&7 3
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7+ - 2HA] vebA AF7HE 712430, uebA s ey
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A4, IM 84, Hausman 84 3 431 & AtofM= 25
Z o % NP ARG o] 7H ARt A= e,

Iv. 24je| Zx}
1. Fe7}

E O FHY7HH) dizt o] FAE W3 ug S B8 &
AdaE goFste] LERd Aol FE71A 9 wjd3Hes 2
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Table 4. Results of the DID panel model on housing price

Model A Model B Model C
Pooled OLS Fixed effect Random effect
Coef. i Coef. i Coef. z
High-price (A) 0.654** 21,161 0.048%* 3667 0.101** 18.4264
Super high-price (B) 1.096** 28.508 0.067** 3.481 0.151** 65362
henetee Dec. 16 policy measure (C) 0061 1182 0019 1267 0.040% 2317
Interaction term for (A) and (C) -0.174* 2330 -0.082%* -3845 -0.097¥* 3792
Interaction term for (B) and (C) -0.209*  -2.463 -0.163** -6832 -0.169** -5879
Oct. 1 policy measure (D) 0.012 0.312 0.014 1.197 0.029** 2279
ggl‘lg Interaction term for (A) and (D) 0075  -0.984 0025 1161 0.01 0.404
Interaction term for (B) and (D) 0.002 0.026 0.034 1.351 0.031 1.050
Average exclusive area -0.005%*  3.479 -0.005** -16.378 -0.004** -12.490
Individual ok ok dekek
apartment Average no. floors 0.009 3.568 0.002 2248 0.003 2.665
Age of constriction 0.001 1.367 0.025™* 3.158 -0.007** -2.930
o ol Employment rate 0011 0904 0024 6674 0023%* 5343
Macro-  Stockindex 6.76E-05% 1662  123E05™* 9996  137E-05* 10.119
€CoNOMY  Rate of change in money supply 0.043** 3479 0.052** 13,032 0.059** 14210
Profit rate of CD -0.049 -1.234 0.077%*  -6.444 -0.057** -4.289
Supply of apartments (t-0) 367E-06* 1859  5B54E-07** 11688  6.48E-06™* 0816
;‘L‘l’;;l;?g Supply of apartments (t-1) 359E-06™ 2000  585E-07** 5998  4.64E-06™* 7,681
Supply of apartments (t-2) 1.86E-06 1.206 B.77E-07** 3.013 3.26E-06™* 6,179

Constant 5681** 7114 5.049%* 1842
Number of obs. 1,040
R-squared 0.766 0.940 0.911

Model .

Statisti Adjusted R-squared 0.762 0.935 0910
F-statistic 185516 840.069 10,4909
p-value 222E-16 2.22E-16 222E-16

*p<0.1, #p<0.05, ***p<0.01
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Figure 2. Visualization on results of difference-in-difference models
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719} Aiglo] BE BAF o2 olait 2ula sl 2
g 27 = o2 Ul SojalA FHo] SR Fei}
Zo| sieksjo sht] oH(+)e] Akgte] Yok Bl St e
A A7) Ao et ol F 7R e 4 ok A
A= HEAS) S A%, AL FHo] Ho| 3 Bepo}
w7}t BAET palo] 2, Trte) ofwtEr} B 1 S
ojo] A gt B4 fEel Aow 2238 4 9k o
£ Sk A4 4071 ohd 71407} A YAE0] Bl 37
shejetz 7hdo] A5atale 4 gl

2, FEW7{aqE
&E e T A tizt ol FAL AR S E&

gt A A0S gofsto] LER Zlolnt, Adike] it #'d 2l7
4 23 FE7HA o7 2 DY ARRY Q| 2 AR A4

9] grol 0.631%2 Aol 7MY &2 Zes vehdt F A%,
LM #4. Hausman 43 220t% 72 agas =
Fo| 7P A3 & & 4 Qlvh, 22y FE7HAR vjasA
ARAT(R-squared) ] gto] Fo] FeEj7}ZA R Hdrgeo] Hoj
At

12- 16t Bejo] A7} 135%2) AR BAAZ AL
2 A3} depct, 12-160139] FYa} Ak Ao
- 2 P FAGL E 5 Utk 999 olste ofmtEE
vl o 99 27} 1599 o]3} ofutEC] AzfEF Wislel=
AR o2 foJ3tA] ghe A0E Uit ow, 1599 23} ojfE
o] AFE 37.3% #aT Ao Urhdth, ol 1599 23
olifEL A o]fo] Fegtr|Zo] AW FAH Fgo| A
24 Az =29 o2 uddd. (Y 20D 79 A
of thgh o] FxHE Hd B AHRY Y o]FAE Bl Aol et &
AZAE AABIT) 999 23} 1599 o8t ofutE |

Table 5. Results of the DID panel model on trading volume of housing sales

Model A Model B Model C
Pooled OLS Fixed effect Random effect
Coef. t Coef. t Coef. z
High-price (A) 0.201*  2.000 -0.171 -1.449 -0.029 -0.268
Super high-price (B) 0.669** 5336 0.320* 1.835 0.533** 3533
{Delepeppion: Dec. 16 policy measure (C) 1008%* 6507  -1350** 9093  -1.119%* 8428
Interaction term for (A) and (C) -0.166 -0.684 -0.067 -0.350 -0.105 -0.5639
Interaction term for (B) and (C) -0.503*  -1.807 -0.373*  -1.733 -0.396*  -1.801
Oct. 1 policy measure (D) 0.996** 7915 0.807** 7845 1.011** 10.209
Policy Interaction term for (A) and (D) -0.046 -0.183 0.073 0.371 0.030 0.151
Interaction term for (B) and (D) -0.056 -0.192 -0.267 -1.187 -0.256 -1.114
Average exclusive area -0.004** 3197 -0.003 -0.919 -0.002 -0.932
:a”pd;‘r’tigf":'r'lt Average no. floors 0.029%* 3521 0.001 0.106 0007 0768
Age of constriction 0.007** 2375 0.429*%* 5946 0.004 0.647
Conid Employment rate 0258** 6275 0243 7663  -0253%* -7.798
Macro.  Stock index 0002%* 14942  -0002%* -1984  -0.002** -18750
€CoNoMYy  Rate of change in money supply 0.046 1.138 -0.058 -1.607 0.048 1.515
Profit rate of CD -1.221%* .9 457 -1.468%*  -13.74 -1.229*%* -12.103
Supply of apartments (t-0) 120E-04%% 18645 -121E-04%* 2430 -1.19E-04** 23439
?j{‘)‘;‘)’:g Supply of apartments (t-1) -868E-05** -14858 -102E-04** -1947 -864E-05** -18794
Supply of apartments (t-2) 634E-06 1263 -1.20E-05* 2488 7.28E-06* 140
Constant 26.446*%* 10.164 26.205%* 12.666
Number of obs 1,040
R-squared 0.622 0.660 0.631
Model Adi. Rsquared 0513 0.631 0.624
F-statistic 61.9229 103.232 1,742.46
p-value 2.22E-16 2.22E-16 2.22E-16

*p<0.1, #p<0.05, ***p<0.01
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