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ABSTRACT

We conduct a comprehensive risk analysis of household debt in Korea for the first
time using the whole sample credit bureau (CB) data of 2.2 million individual debtors.
After analysing debt service capacity profiles of debtor groups classified by the borrower
characteristics such as income, age, occupation, credit scoring, and the type of creditor
business companies, we investigate the impact of interest rate and income changes on
debt service-to-income ratios (DTIs) and default rates of respective debtor groups.

Empirical results indicate that debt service burdens are relatively high for low income
wage earners, high income self-employed, low income capital and card loan holders, and
high income mutual savings loan holders. We also find that debtors from multiple
financial companies are particularly weak in their debt service capacity.

The scenario analysis indicates that financial companies, with the current level of
capital buffers, may be able to absorb negative consequences arising from the increase in
DTIs and loan default rates if the interest rate and income changes remain modest.
However, the negative consequences may fall disproportionately on non-bank financial
companies such as capital, credit card, and mutual savings banks, whose debtors' DTIs
are already high.

We also find that the refinancing risk of household debt is relatively high in Korea as
more than half of household mortgage debts are bullet loans. As the DTIs of mortgage
loan holders are already high, under the current DTI regulation, mortgage loans may not
be readily refinanced especially when the interest rate rises. Disruptions in mortgage loan
refinancing may put downward pressure on housing prices, which may in turn magnify
refinancing risk under the current loan-to-value (LTV) regulation.

Overall our analysis suggests that, for more effective monitoring of household debt
risk, it is necessary to combine existing surveillance schemes based on macro aggregate
indicators with more comprehensive and detailed risk analyses based on micro individual
data.
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[Figure 1] Total Household Credits in Korea

(trillismwan) C—Mstincraass of mare handiss cradit(L ) (trillismwan)
90 » s Matincraaze ofloans to housshokds{L) - 750
s Qutstanding volume of loans an d Crad it to housshaolds (&) =
25 | e ] a0
%0 | 850
M E
- ] - 4 4580
15 F = s
B — - 350
10 F -
— 280
3 150
0 50
EEM 34 20053/ 2008 3/4 2007 314 20834 || 2008F4
=5 : 50

Note: Bar graphs denote quarterly flows and the solid line denotes outstanding volume of loans and
credits to households in trillion won.
Source: Bank of Korea.
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[Figure 2] Newly Extended Household Loans in Korea
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[Figure 3] Composition of Newly Extended Loans
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[Figure 4] Interest Rate and Delinquency Rate of Household Loans
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{Table 1> Data Descriptions

Category Classification Descriptions
Wage earners with job and income information
Wage earners o .
Wage earners with job information only
Occupation Self-employed Self-employed with small business loans
Other self-employed
Others Housewives, students, temporary workers, etc.
Income Annual income fncome reported
Estimated by KCB income estimation model
KCB data supplemented by KFB(Korea Federation of
Banks) data
Debt Outstanding debt Home mortggge loans, non-collateralized loans, other
loans and policy loans
Commercial banks and other non-bank financial
institutions loans
Debt-to-

income ratio

Debt-to-income ratio

Outstanding Amount of Loans / Annual Income

DTI

Debt service-to-
income ratio

(Monthly principal repayment and interest payment
+cash advance fees) / monthly income
Early and bullet principal repayments are not included
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{Table 2> Summary Statistics of Household Debt in Korea

2008. 8 2009. 1 2009. 8
Lo e i v sy e | s
Debt obligors 1,126 1,135 1,150
Share of debt obligors(%) 52.6 52.4 52.0
izz;age debt amount outstanding(million 529 527 524
Average annual income(million won) 31.9 31.8 31.7
Debt-to-income Ratio 1.49 1.49 1.48
DTI(%) 18.62 18.59 18.54
Share of obligors with DTI>40%(%) 11.87 11.83 11.77
Share of obligors with DTI>100%(%) 1.60 1.59 1.58
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253 gk w3 v AFE R FFHA) 27)AES WA =(Back-end) DTI 715208 43%, A3l
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[Figure 5] Distribution of Debt Obligors by DTl Group (as of 2009. 8)
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{Table 3> Household Debt Profile by Income Quintile

Average
Inc.on.le Share of debt AVZiiinfebt .annual . Debt-to-. DTI(%) DSThIfZO‘(’g DSThIirng;)
quintile | obligors (%) (mil. won) income | income ratio %) %)
(mil. won)
Total 100.0 52.4 32.7 1.5 18.5 11.8 1.6
1 15.8 20.7 17.5 1.2 18.9 13.2 2.1
2 15.9 21.6 23.0 0.9 15.4 8.5 1.0
3 18.1 28.8 26.8 1.1 15.8 8.4 0.9
4 22.7 47.4 31.5 1.5 18.6 11.3 1.3
5 27.5 108.2 48.4 2.2 21.9 15.4 2.3

Note: Income quintiles are as follows: Ist [10~20.8 mil. won], 2nd [20.8~24.8], 3rd [24.8~28.7], 4th [28.7~34.9],
5th [34.9~200 mil. won]
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[Figure 6] Debt—to—Income and DTI Ratios by Income Quintile
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{Table 4> Household Debt Profile by Occupation Group

Sh;;;t()f Average /tl:];rl?agle Debt-to- Share of | Share of

. debt amount| . income | DTI(%) | DTI>40% | DTI>100%
obligors | i1 won) | meome ratio (%) (%)
(%) ' (mil. won) ’ ’
Total 100.0 524 32.7 1.5 18.5 11.8 1.6
Wage Earners 70.1 45.6 31.8 1.3 16.8 9.8 1.0
Self-employed | 29.9 68.4 31.5 1.9 22.5 16.4 3.0

[Figure 7] Debt—to—Income Ratio and DTI by Occupation Group

Debt~to-ncome ratio DT 1%
by abligor's ocecupation by obligor s aceupatian
14 225
16.8
1.3
L | ] | 1 ]
Wage samers Self-amplayed Wage earners Sel-employed

(Table 5> DTl of Occupation Group by Income Quintile

Wage earners Self-employed

Income | Average debt Share of | Share of |Average debt Share of | Share of
uintile DTI 0, 0, DTI 0 0
q amount %) DTI>40% | DTI>100% amount %) DTI>40% |DTI>100%

(mil. won) ’ (%) (%) (mil. won) ’ (%) (%)

1 17.2 18.0 11.9 1.3 30.2 21.2 16.8 42

2 19.7 152 8.0 0.7 27.8 16.2 10.2 1.9

3 28.0 15.6 8.1 0.7 30.9 16.5 9.3 1.5

45.7 17.4 10.0 0.9 50.0 20.5 13.2 1.9

5 89.5 17.7 10.6 1.2 157.7 32.9 282 5.1
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[Figure 8] DTl of Occupation Group by Income Quintile

Wage eamers Self-employed
by obiigor's income quintie by obligor s income quintile 320
18.0 17.4 17.7
15.2 158

Q1 Q2 Q3 Q4 Q5

{Table 6> Household Debt Profile by Region

Share of
Average | Average . Share of | Share of
Ob‘ifb;s debt amount| income |2 ebt'izt'ilgc"me ]()O/T)I DTI>40% | DTI>100%
EOIS 1 (mil. won) |(mil. won) ° (%) (%)
(%)
Total 100.0 524 327 15 18.5 11.8 1.6
Capital | 50 63.7 332 17 19.4 12.6 1.6
area
Seoul 213 66.4 343 17 18.8 123 8.1
Northern | | 57.9 33.0 1.6 18.0 113 73
Seoul
Southern |, 74.0 35.5 1.9 19.4 13.1 18
Seoul
Non-eapital | o | 40.7 30.2 12 17.7 10.9 1.6
area
[Figure 9] Debt—to—income Ratio and DTI by Region
Debt-to-Income ratio DTI(%)
by obligor's region by obligor's region
13 18.4 8.4
1.7 7 16 . 18.7
e 177 18.0

Capital Non-capital Ssoul North.8 South.5 Capita! Non—capital Secul  North.S  South.S
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{Table 7> Household Debt Profile by Credit Rating Group
Average
Share of Average annual Debt-to- DTI Share of | Share of
debt obligors |debt amount| . . . 0 DTI>40% | DTI>100%
%) (mil. won) income |income ratio| (%) %) %)
' (mil. won)
Total 100.0 52.4 32.7 1.5 18.5 11.8 1.6
High
credit(1~3) 25.5 62.1 36.6 1.6 12.7 6.00 0.9
Middle
credit(d~7) 574 53.0 30.6 1.5 19.8 12.9 1.5
Low
credit(8~10) 17.1 36.2 27.9 1.1 23.2 16.6 2.8

[Figure 10] Debt—to—Income Ratio and DTI by Credit Scoring Group

Debt+to-lhcome ratio OTIi%s)
by obligor s credit scoting grade by obligor's credit scoring grade
238
1.6 I 5 19.8
12.7
L 1 L J L L J
High Middle L ow High Middle Low
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RS EERYS ¥, DTI= 40~50t)] 1%°] 7P =31, o

+2O.2 30, 60, 20t To= L]—EPd—

o Al 24 Aol & th 53] 604 o4 DTV} Ha oz
TR v 30~40th7F =0, e = el 2FC Mg A eE =4 &
Z 50th, 200, 60tHe] =M= UrE}u:}. A9k, DTIZF 100%S A& 23198 H
40~50th B 60the] Ht FAEY H F Fo] Eof FASEAAC] Wiy =& A
A go] UHOE A Uent  FEol 1% el EATS ¢ & Ak

(Table 8> Household Debt Profile by Age Group

Share of Average tﬁi?agle Debt-to- DTI Share of | Share of

Age group|debt obligors |debt amount| . income o DTI>40% | DTI>100%

(%) (mil. won) | mCOme ratio | ) (%) (%)
' (mil. won)
Total 100.0 52.4 32.7 1.5 18.5 11.8 1.6

20~29 11.5 18.1 214 0.8 159 9.1 0.7

30~39 29.6 444 30.3 1.4 18.8 11.9 1.4

40~49 31.3 61.6 36.1 1.6 19.0 12.1 1.7

50~59 18.3 69.0 355 1.8 19.3 12.5 2.0

above 60 9.2 57.5 26.7 1.8 18.2 12.1 2.3

[Figure 11] Debt—to—Income Ratio and DTl by Age Group
Debt-to-income ratio OTI{%)
byabigor's ege by obigor's age
1.8 1.8 - S
1.8 ’ 18.8 184 19.8 18,3
1.4 15.9 -

2029 30~-39 40~43 HO~5H0 al+ 20~20 3~38  40~48  50~30 B0+
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(Table 9> Household Debt Profile by Financial Sector

Shﬁ“itd Atierk?tge A‘rlliragle Debt-to-inco| DTI | opare of | Share of
c ¢ aniual Lebio-co DTI>40% | DTI>100%
obligors amount income me ratio (%) (%) %)
(%) | (mil. won)| (mil. won) ’ ’
Total 100.0 524 32.7 1.5 18.5 11.8 1.6
Bank 64.5 66.8 33.7 1.82 19.5 13.2 1.9
Credit card 10.2 442 31.1 1.3 29.6 24.8 24
Capital 22.7 48.5 32.0 1.4 304 24.0 2.6
Life insurance 3.6 59.0 324 1.7 23.6 16.6 1.8
Mutual 2.5 39.4 27.9 1.2 271 | 221 2.7
savings
[Figure 12] Debt—to—Income Ratio and DTI by business Sector
Debt-to-hoome ratie DT (%}
Oy DusineEss sector oy business sector
1.7 296 303 o
3 1.4 3 23.6 -
= 12.5
Bank Card Capital  Insurance  Mutua Bank Card Capital  Insurance  Mutua
Savings Savings
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{Table 10> Household Debt of Banking Sector

Shgr;tof A\(/ierbatge Averagle Debt-to- DTI Share of | Share of
iy © A DTI>40% | DTI>100%
obligors | amount income |income ratio| (%) %) %)
(%) |(mil. won)| (mil. won) ’ ’
Banks 64.5 66.8 33.7 1.82 19.5 13.2 1.9
Fro?ﬂ}’yanks @7.8) | (647) | (333) (177 | (148) |  (8.0) (1.4)
From banks
and other (16.7) | (72.8) (34.8) 196) | (329 | (279 (3.3)
non-banks

[Figure 13] Debt—to—Income Ratio and DTl of Banks Obligors

Debt—to—ncome ratio DTI(%)
oY tanks, banks only, and others(both by banks, banks only, and othars(both
banks & non—Hanks) oanks 8 non-oanks)
329
2.0
B 8
i9.5
14.8
L L L
DaNKs oanks only banks and other panks 0anks anly oanks and other
nan—oanxs non—ganids

FE A8 B Ay <Table 10> A5 other non-banks’ 1E9 DTIE= 32.9%=
AT} ‘banks only’= >3JHANAMT F§ A3 =3 1987 vigE =4 YE
FAE B3 AF2F0IH, banks and U olE AFY FAEREC] LA
other non-banks’= 23S E3glsl] A2 o7 FHFEgS & - Qo)

FEUANE B FAE B3 A g, 3o tiste] ASESER

FI1FS A3} <Table 10> YeRd DTIE AHEH A 77 A5F0lA
Hle} ZHo] ‘banks only’ 1&<] i DTI ‘banks and other non-banks’ LE2] DTI7}
= 48%E F& 50| AWt ‘banks and ‘banks only’ 152 DTIO| BHIS| =4

6) ‘banks and other non-banks’ 1ES] AFE2 S Y 2857 PlF € 30~400] FAF] HIFo] &
Om(53] 30the &5 2329, 40tE &5 129), ‘banks only’ 1F o] FEHHEHESET AEUE
HlFo] ZaL, AFAHIE o] &5 o] AW, £ HFo] & Zes vehdth
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{Table 11> DTI of Bank Obligors by Income Quintile

Banks Banks only Banks and other non-banks

Income
quintile | DTY(%) DT%;:;O% DTI(>0/})§)0% DTI(%) DT%;?;O% DTI;});)O% DTI(%) DT&;O% DTI(>0/1;)0%

| 192 14.5 27 134 7.8 L5 444 433 8.2

2 163 10.4 1.4 119 5.7 7.0 323 275 2.8

3 17.0 10.3 1.3 12.8 6.0 1.0 293 229 1.9

4 19.2 122 L5 149 1.7 12 29.7 234 20

5 2.1 15.6 23 17.5 103 1.8 334 28.7 34

[Figure 14] DTl of Bank Obligors

DObanks
44 4 = panks only
banks and other non—banks

ana 334
283 287

221

1az 192
168

Uehdt) ‘banks only I1HF2 1EHE & 4= Qi

ALslane 1A5ZF0E 242 DIV} g, Axegde &A5EHY DTS
HxF =olAU, ‘banks and other non- AHRH e ASF2Y S At 18
banks’ 1E& 1&99] DTIZ} wi-$ =t} 29 DT} AtiA oz & S50,
E3] ‘banks and other non-banks’= Z A UHA] YoM = £AH 02 DTV &
S39114 ‘banks only’ T} DTI 40% ©] olxItt. DTI 40% ol 1P HIg:
A 1YY H|Fo] oy, E3] 15Y 7t=, A0, AHEHL 179 HlFo]
= AHCZE vlg 52 FFoE A =2 o HlEl, AsAFLyL 53] &5
5<% ‘banks and other non-banks’ L& 5919 DTI9F A HlFo] w$ =
o] Fajdghseo] A oR Hokghs 2 oz Ao
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(Table 12> DTl of Non—bank Obligors

Income Credit card Capital Insurance Mutual Savings
e DT> | DT> DTI>40 | DTI>10 DT> | DTI> DTI> | DTI>
quintile DTI DTI DTI
bl 40% | 100% 40% | 100% 40% | 100% 40% | 100%

1 345 | 314 52 36.7 | 323 49 31.6 | 276 52 246 | 193 2.5

2 255 | 195 1.5 276 | 199 1.8 179 | 108 1.1 230 | 165 1.6

w2

249 | 185 1.1 262 | 181 14 18.6 | 10.6 0.9 239 | 176 1.7

4 281 | 225 1.5 281 | 208 1.7 227 | 149 1.3 263 | 209 22

5 341 | 312 3.0 329 | 281 34 285 | 224 22 383 | 368 5.7

[Figure 15] DTI of Non—banks Obligors

Gard Capital
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Q1 Q2 Qa3 Q4 Q5
Insurance Mutual Bavings
318 28 5§
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17.9 186
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3. DTIS P i 2AYH AT AA AA7ES EEsie
I DT &5 7R F43) 9
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[Figure 16] DTl and Default Rate

DTl vs. Default Rate
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[Figure 17] The Relationship between DTl and Default Rate

1st vs. 5th income quintile

Wage earners vs.

Card vs. Capital vs. Mutual
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{Table 13> Effects of Interest Rate Increases on DTI

Income quintile 2009. 8 1%p 2%p 3%p
Total 18.5% 20.0% 21.5% 23.0%
(Wage earners) (16.8%) (18.1%) (19.4%) (20.7%)
(Self-employed) (22.5%) (24.4%) (26.3%) (28.2%)
1 18.9% 20.1% 21.3% 22.5%

2 15.4% 16.3% 17.3% 18.2%

3 15.8% 16.9% 18.0% 19.1%

4 18.6% 20.1% 21.6% 23.1%

5 21.9% 24.1% 26.3% 28.5%

22%p ‘&5t 1ASTYTE DI 5 A= gy Asaded Ha) dHes

7150l ¥ A Yehd=t, ole alas A & B R FAHE, HAFO

Zo] BAFEI} AFo g ¢ 7] 2 A5 % #ghav HuHoZ DTIE
el Aeg FAMdth 1.0%p A7, AfQTEEE &5
5% A A DTIZF 94854 0.9%p,

Ll A5 AL &AM A QA= 1.2%p A5dHe Aoz Ue
dth ASEEEE &5 5% A A

v HIlslA] @v 7kt A50] DTIZF 1295 0.9%p, 5EH+= 1.1%p A
5% atetehe A%t 5% deshe B¢ sohs ZAo® BAEM, dybFog 4
£ 713t B4 A= <Table 14> 7t Al DTL Asaipyt &5 Z7}
e} th DIIO] tigt &5 sf&d& A DTI sletavtect 34 vepdoh

Jlﬂ {>

A}

{Table 14> Effects of Income Changes on DTI

Income quintile 2009. 8 5% Increase 5% Decrease
Total 18.5% 19.5% 17.7%
(Wage earners) (16.8%) (17.7%) (16.0%)
(Self-employed) (22.5%) (23.7%) (21.4%)
| 18.9% 19.8% 18.0%
2 15.4% 16.2% 14.7%
3 15.8% 16.7% 15.1%
4 18.6% 19.6% 17.8%
5 21.9% 23.0% 20.8%
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{Table 15> Effects of Interest Rate and Income Changes on DTl by Occupation

Total

Wage-earners

Self-employed

Total

18.5% — 20.9%

16.8% — 18.9%

22.5% — 25.6%

Ist quintile

18.9% — 20.7%

18.0% — 19.4%

212% — 24.1%

5th quintile

21.9% — 25.5%

17.7% — 20.7%

32.9% — 382%

{Table 16> Effects of Interest Rate and Income Changes on DTl by Business

Sector
(banks and .
1
Banks other Credit card Capital . Life Mu.tua
non-banks) msurance savings
Total 19.5% 32.9% 29.6% 30.3% 23.6% 27.1%
ota
— 224% | —358% | —312% | —321% | — 262% | — 28.5%
T 19.2% 44 4% 34.5% 36.7% 31.6% 24.6%
S uintie
1 —217% | — 474% | —358% | —38.0% | — 349% | — 253%
St auinil 22.1% 33.4% 34.1% 32.9% 28.5% 38.3%
ntile
aut S 26.1% | —372% | —370% | —359% | — 322% | — 42.0%
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npREto 2 A7) F5E 2%p, &5 & IAXNE 89S & N 159 DI
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¥ AEEE A3 A3} <Table 17> B4 Ayl AA|Ho 2= EFEC] 5.0%
7} <Table 18>0 AzZ]=o] Utk DT oA 53%=E 03%p Aedhs 2o

{Table 17> Effects of Interest Rate and Income Changes on Default Rate by

Occupation
2009. 8 Estimated
Total 5.0% 5.3%
(Ist quintile) (8.4%) (8.5%)
(5th quintile) (3.1%) (3.4%)
Wage earners 3.8% 4.0%
(Ist quintile) (8.0%) (8.1%)
(5th quintile) (1.4%) (1.7%)
Self-employed 7.8% 8.1%
(Ist quintile) (10.0%) (10.0%)
(5th quintile) (6.3%) (6.8%)

{Table 18> Effects of Interest Rate and Income Changes on Default Rate by
Financial Sector

(banks and .
Banks other Credit card Capital . Life MuF val
insurance savings
non-banks)
Total 3.3% 4.4% 4.0% 6.0% 4.9% 18.1%
ota
— 3.6% — 4.8% — 4.2% — 6.2% — 5.3% — 18.2%
e 6.3% 6.4% 5.6% 8.8% 6.9% 20.8%
Ist quintile
— 6.4% — 6.5% — 5.6% — 8.8% — 7.2% — 20.8%
. 2.1% 3.8% 4.0% 5.1% 4.5% 12.4%
5th quintile
— 2.5% — 43% — 4.4% — 5.4% — 5.1% — 12.4%
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[Figure 18] Newly Extended Home Mortgage Loans and Share of Bullet Loans

{trillion won)

12 r = Amountof newly exiended home morgage loans 4 100%
— Amountof newly extended bullet-type morgage loans
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Note: The first bar denotes the amount of newly extended home mortgage loan, and the second bar
denotes the amount of newly extended bullet-type mortgage loan. The solid line indicates the
share of bullet-type loans in total mortgage loans.
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[Figure 19] Bullet Mortgage Loans Coming Due

ion wan] =234 Tatal amount of home marigage loans coming due in each quarter
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2009, 12 2010, 3 & g8 12 201.3 € 9 12
Note: The first bar denotes the total amount of home mortgage loans coming due in each quarter, and
the second bar denotes the amount of loans whose obligor's DTI is greater than 40%. The solid
line shows the share of loans with DTI over 40%.
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