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Abstract

Purpose — This study investigates the following two issues.
First, we attempt to find the important determinants of housing
investment and to identify their significance rank using survey
panel data. Recently, the expansion of global uncertainty in the
real estate market has directly and indirectly influenced the
Korean housing market; households demonstrate a sensitive re-
action to changes in that market. Therefore, this study aims to
draw conclusions from understanding how the impact of financial
strength of the household is related to house investment.
Second, we attempt to verify the effectiveness of diverse indices
of financial strength such as DTI, LTV, and PIR as measures to
monitor the housing market. In the continuous housing market
recession after the global crisis, the government places top pri-
ority on residence stability. However, the government still im-
poses forceful restraints on indices of financial strength. We be-
lieve this study verifies the utility of these regulations when
used in the housing market.

Research design, data, and methodology — The data source
for this study is the “National Survey of Tax and Benefit” from
2007 (1st) to 2011 (5th) by the Korea Institute of Public
Finance. Based on this survey data, we use panel data of
3,838 households that have been surveyed continuously for 5
years. We sort the base variables according to relevance of
house investment criteria using the decision tree model (DTM),
which is the standard decision-making model for data-mining
techniques. The DTM method is known as a powerful method-
ology to identify contributory variables for predictive power. In
addition, we analyze how important explanatory variables and
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the financial strength index of households affect housing invest-
ment with the binary logistic multi-regressive model. Based on
the analyses, we conclude that the financial strength index has
a significant role in house investment demand.

Results — The results of this research are as follows: 1) The
determinants of housing investment are age, consumption ex-
penditures, income, total assets, rent deposit, housing price,
habits satisfaction, housing scale, number of household mem-
bers, and debt related to housing. 2) The impact power of
these determinants has changed more or less annually due to
economic situations and housing market conditions. The level of
consumption expenditure and income are the main determinants
before 2009; however, the determinants of housing investment
changed to indices of the financial strength of households, i.e.,
DTI, LTV, and PIR, after 2009. 3) Most of all, since 2009,
housing loans has been a more important variable than the lev-
el of consumption in making housing market decisions.

Conclusions — The results of this research show that sound
financing of households has a stronger effect on housing invest-
ment than reduced consumption expenditures. At the same time,
the key indices that must be monitored by the government un-
der economic emergency conditions differ from those requiring
monitoring under normal market conditions; therefore, political in-
dices to encourage and promote the housing market must be
divided based on market conditions.

Keywords: Housing Demand, DTI, LTV, Data Mining, Logit
Regression.
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<Table 1> Definition of parameters

category | variable scope note
age of
Age householder
Charact cT age cohort Z%hort interval is 5 years
ers of
househol Fam no. of household exclude householder
d members
no. of employee
Fam15 elder than 15 include householder
years old
1(detached house),
2(apartment, multipurpose
apartment),
Htype housing type 3(townhouse),
4(studio, one-room),
5(multipurpose building),
6(etc)
Move index for move | 1(move), O(no change)
Housing Hown owner-occupied | 1(owner-occupied)
Type Hrent rent dwelling 1(rent dwelling)
Hp price of house
Deposit rent deposit
Rent yearly rental fee | monthly rental feex12
Hsize housing size m?
Hbuy |nde)F(JJ;)Crh2§El:S|ng 1(purchase)
Hsell index for. housing 1(selling)
selling
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category | variable scope note
. monthly average s00 Y
Income yearly income .
incomex12 400 |
Income-(monthly average
Income | Income_n | yearly net income | direct consumer's 300
and expenditurex12) 200 | \
Asset Asset_f financial asset // \\
Asset_nf | non-financial asset 100
Asset net asset Asset_f + Asset_nf + 0 - -
InCOme_n 15 20 25 30 35 40 45 50 55 B0 B5 70 75 80 85 90
Debt Debt tOtaI debt ——2007 ——2008 2009 —2010 ——2011
and Debt_h loan for housing <Figure 1> Household distribution by age cohort
Repaym Repa yearly amount of
ent PY | repayment olofl MchF7t AXBSO HIMoz Mojsts JHrS0| Chy
pR | Pricetoincome | o o HEES 5 2 HIBS XXt o UgHHQl Feisgo| S
ratio 3l2 Yot Glo| LRSI TTHEICH <Table 2-0| F=HHEY
Index LTV loan to va.lue ratio | Debt/HP Hol SMOIAN CJE20| CHEXENO|LL OfmtE, of2jzetoz
for DT debt to income Debt/l el A OO Al o
financial ratio ebuincome %'t.'_*@'o_l TE—}!TR Tr%iE T'__A—-|IO|'E E"()" 'rr‘g'c-’_F 7|_7F_X|'E7|- EEI
h 4 9leS QF & ojC
strengt| PTI .payment tp Repay/income T USE L = ALk
income ratio
DTA | debt to asset ratio | Debt/Asset <Table 2> State of panel data by housing type
level of housing | 1(very dissatisfaction) ~
Uh ) : ) - . . cum.
satisfaction 5(very satisfaction) Housing Type No. weight | cum. No. weight
i t of
. Up improvemen. detached house 6779 | 353 | 6779 35.3
housing housing condition
. - apartment 9,032 47.1 15,811 824
utility Down regression of ™ 222 11 1 "
housing condition townhouse ,223 .6 8,034 94.0
o no change of . one—room. . 358 1.9 18,392 95.8
0 housing condition multipurpose building 557 2.9 18,949 98.7
etc 241 1.3 19,190 100.0
Note) unit for amount is ¥W10,000 Total 19.190 100 19.190 100
3 Al=E A = g7 F MUY MEATGo tieh atA s7id S
sown o ASEY ZHchs| vlms) =B ChEaF 2ok @M <Figure 2>5
&9l PIRS| Z% 30CH O|FNX[2 Si= MCiFe| HIASELE
31 ISEY FUHEINLR) U KDALY 24 e} st FeholM AHEEe ¢ 4 ATk 300 o3 Eolo| of
UAS0]| HgH YUMoz HIWM FEI0| AHFSHA =0 d2ist =
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<Figure 2> PIR classified by age cohort
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<Figure 3> DTA classified by age cohort
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<Figure 4>2 Stf LTV| 22 20081 22 Z89I7|7H %
ek AR MChZE7H 30CH(26~30ADQ! 7ol LTVIF B 350%
K| A5, 45CH(41~45M)) HEHFO| LTVZE 50% O|Ao| AfCH
HO2 Cha 52 472 HAH %2 ¥ 4 Ak JziLt oj2lo)
£ FNEOE 50% Ofet +FOIN 022 U1, MCHF7H 60chS

AN
HOlME =2t LTVE 545 5288 ¢ 5 UL <Figure 5>5
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<Figure 6> PTI classified by cohort
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<Figure 5> DTI classified by age cohort

<Figure 7>01A 2= Zit 20| I EYE AIIAF HE(XIHAF
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<Figure 7> ratio of owner-occupied

<Table 3> Housing types and number of household by housing state

owner-0o rental improv | regress no
year ; ’ move -
ccupied | dwelling ement ion change
1,388 2,450
2007 (36.2) (63.8)
2008 1,357 2,481 549 327 187 3,324
(35.4) (64.6) (14.3) (8.5) (4.9 (86.6)
2009 1,336 2,502 418 203 158 3,477
(34.8) (65.2) (10.9) (5.3 (4.1) (90.6)
2010 1,340 2,498 450 225 178 3,435
(34.9) (65.1) (11.7) (5.9 (4.6) (89.5)
2011 1,358 2,480 398 144 162 3,632
(35.4) (64.6) (10.4) (3.8) (4.2) (92.0)

Note) Values in bracket indicate relative weight as percentage basis.
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HOWN(a) Lower Bound Upper Bound HOWN(a) Lower Bound Upper Bound
Intercept |-3 470 532 42499 | 1| 000 Intercept |-2.204 272 | 65574 | 1) 000
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<Figure 8> Variable Importance chart of DTM algorithm

1) DTM results besides 2007 and 2009 can be provided on demand.
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<Table 4> Yearly trend of variable importance by DTM (2007~2011)

rank 2007 2008 2009 2010 2011
1 Age Age Age Age Age
Con1 Con1 Income Income Con1
Income Income Deposit Debt h Debt h
HP Deposit Debt h Hp Income
Deposit Hp Con1 Con1 Asset
Hsize Uh Hp Deposit Deposit
Uh Uh Uh Hp
Asset_F Hsize Uh
Hsize
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<Table 5> Results of binary logistic multi-regressive model
(2007~2011, n=12,025)

coefficients 3 z— stat. exp(B)
C -6.3137*** -11.7207 0.002
AGE”2 -0.0005*** -2.8195 1.000
AGE 0.1339*** 7.1149 1.143
DTA -0.0035 -0.0433 0.996
DTI -0.0278*** -2.0186 0.973
LTV 0.2190*** 3.2245 1.245
PIR -0.0504*** -7.7200 0.951

PTI -0.2470 -1.3347 0.781

McFadden 0.17 H.Q. 1.09
Restr. L.L. -7,903 L.R. 2,698

Note) *** denotes statistical significance at the 1% level.
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