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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
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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 * Income 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- . . .
. . Debt-to-income ratio | * Outstanding Amount of Loans / Annual Income
mcome ratio
Debt servicetor | (Monthly principal repayment ‘and interest payment
DTI . . +cash advance fees) / monthly income
income ratio oo .
* Early and bullet principal repayments are not included
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{Table 2> Summary Statistics of Household Debt in Korea

ke 3 o] 2009»& o] oA <
Ak 2y DTI
AT 29 o

vl
=

K22 DTI &

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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[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 debt Average Share of | Share of
Income |Share of debt| =, 0| annal ) Debtto- gl a0 | DTIS100%
quintile | obligors (%) . income |income ratio
(mil. won) . (%) (%)
(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 22.7 474 31.5 1.5 18.6 11.3 1.3
5 27.5 108.2 48.4 22 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

Debi-to-Income rafio OTIC%
by obligor's Income quintle 53 oy obligor s income guintils
. 218
) 18.4 _ 18.6
. 143 15.4 15.8
1.2 14
i
Q1 o] 03 04 a5 o1 Qz as Q4 Q5
L} HH-E M EH7F =A vehdd. 53] A994E 5
919 DTI7} 32.9%°l ©eivd 913
AdedE B o BAxEE wola HISE v w2, ol a5 AYY
SAE 70%, AFAA 30%2 wolasA A B FAgde] driFor =7
o g £XxH0] oy, &5 tHl F #EoE 454 1 wate] £ o) 145
et FeRES AT ¥ = AGJATE FAdEeE Sl
& FFOoE Yrhdt) <Table 4>014 B Hoz FHorghs HojFn)
o] HojaSAtel Bis) X} dA7t 5
A-25 wiEoly DTV 25 oW, & [} X9 M
3] A9 AR DTIZF 40% o3¢l
AL vIFo] 164% DafaL Tk AR &5 ¥l FATFES} 5
Holasak 2 AdgRte] DTS &5 A gee B o] ARG, A
THERE Este] Hoh AdAe] dvE go] FREG L FEe Holal 3t
H, ASEEEE dvbzog A FEALS HELSe] w2 W BAs
Zke} DTIZF Jo25Atel vlef w2 = o} HA-45 wiE3 DTIVE A
S8 eIt <Table 5> YRt v} & A3jeh= Ao® yepdth A2olA
o} o] FolaEAE 129 A5 DT & ZEAYgo] ZFRAGd vle) Fa)-4
7 7P EAL teo R 5ES, 489 & 5 wiEd DT A JERE, DTI
M2 Yehde v, A9 SRS 40% ol LFT HEE o3 Ad
59| DTV} =31, U202 12919} 4 ol § =A yehdt:. 2y DTI 100%

5) o= AGAAe] 250] AT BT SO Y APk

SR W e TFs e ek et 1 4
2 A9 790) RTh o DT ARAE A £5E 202 S8 A 455 B
Aglel Aag 25o] Aom A EE /1 PA A@o] ofFA ek



{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 1" il 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
quintile DTI 0, 0, DTI 0 0
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 15.2 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 1.2 157.7 329 282 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
a1 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
19 18.4 19.4
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
1.8 ' 5 19.3
12.7
L 1 L J L L J
High Middle L ow High Middle Low
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(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) | mCOMme ratio | ) (%) (%)
' (mil. won)
Total 100.0 52.4 32.7 1.5 18.5 11.8 1.6
20~29 11.5 18.1 21.4 0.8 15.9 9.1 0.7
30~39 29.6 44 4 30.3 1.4 18.8 11.9 1.4
40~49 313 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 oTlie:)
byabigor's ege by obli-g\“;ll“; age
1.8 1.B =
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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
y ¢ annuat | DebHo-Imeo 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 12 27.1 2.1 2.7
savings
[Figure 12] Debt—to—Income Ratio and DTI by business Sector
Debt-to-hceme ratio DT I(%
Oy DusineEss sector oy business sector
1.7 506 0.3 o
11 1.4 .; 236 el
= 12.5
Bank Card Capital  Insurance  Mutua Bank Card Capital  Insurance  Mutua
avings Savings
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{Table 10> Household Debt of Banking Sector

Shgrztof 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
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{Table 11> DTI of Bank Obligors by Income Quintile

Banks Banks only Banks and other non-banks
Income
quintile DTI(%) DT%OZA;O% DTI(>0/})§)0% DTI(%) DT%OZA;O% DTI(T)/});)O% DTI(%) DT%;:;O% DTI(>0/1§)0%
1 19.2 14.5 2.7 134 7.8 1.5 444 433 8.2
2 16.3 10.4 14 119 5.7 7.0 323 215 2.8
3 17.0 10.3 1.3 12.8 6.0 1.0 293 229 1.9
4 19.2 12.2 1.5 14.9 7.1 1.2 29.7 234 2.0
5 22.1 15.6 2.3 17.5 10.3 1.8 334 28.7 34
[Figure 14] DTI of Bank Obligors
sas = it
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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> DT> | 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

(OS]

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
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[Figure 16] DTl and Default Rate

Default rate and number of defaulted

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

1st vs. 5th income quintile
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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 AEdle] IASEAFE DI = e 28 Asadel vlg) AdEes
7VEo] T A Uehe), o)E IAS  AA &L Ao BALEY, AAFL
SO FATFEIL HHF R o A7) W) 2 AE 5y 7kaE HEFRos DS
el Aoz BAFEL: 1.0%p AsA71H, AdTEEE &5

5% A A DTIZF 94054 0.9%p,
L} A5 AlLl2[2 &4 AGYAE 1.2%p A5 Ao ye

Uk ASEEEE &5 5% FA Al

e HIlslA] @v 7Fet A50] DTIZF 1295 0.9%p, 5E$+= 1.1%p A
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{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%

32.9% — 382%

17.7% — 20.7%

{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 —21.7% | — 474% | —358% | —38.0% | — 349% | — 253%
St auinil 22.1% 33.4% 34.1% 32.9% 28.5% 38.3%
P o619 | —>372% | > 37.0% | — 359% | — 322% | — 42.0%
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{Table 17> Effects of Interest Rate and Income Changes on Default Rate by

Occupation
2009. 8 Estimated
Total 5.3%
(Ist quintile) (8.4%) (8.5%)
(5th quintile) (3.1%) (3.4%)
Wage earners 4.0%
(Ist quintile) (8.0%) (8.1%)
(5th quintile) (1.4%) (1.7%)
Self-employed 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
10 k wrwwShame of bullettype loans in total morigage loans
4 80%

8

&

a4

2

4]

2008. 1 L] 10 2009 1 3 =] 7 g

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.

[Figure 18]°l WEhd uie} o] Algt = wh7]=e] A] DTI 3o Ago= Y

gdRgE T YAV FA7]E H 2pgho] oj& Ao g oitdch wehA
Z0] 2009 9] 50%E A3l Uk olEo] B3t HrREZ] Aol wiz}
[Figure 191 20094 8¢ 7] 201013 He A4S FEr14 s o s Zg

34E7VHA DAV FEE RS g & St} o]e} Zo] FEr1Ac] gt
=] S9-S5 HojF) [Figure 1919 St= ZA9olle BEAABIE(LTV) A
et v} %O] Wy RS w2 o SEY FYHEAESY A3 Fol
718 132~1720l gebr 53] uid 0s 4sd 4 At

2/43-719] u}ﬂcaﬂ wdo] 172x¢o =

E& otk W Edishks YASEE
FUSRUE F DTIZF 40% ©]43<]

AP A7 BAS 5= Ud 3/4
VA ) EIERE 472~63FU0

3 HIEFE 34-37%0) @slar ok

23 &2 tiF-E DTI 74l =9 ©]
o o]Folx Fe= ol AFY 7

[e2

B AToAE A9le) Rapgasee
ZA 0 19991 o]F x| 07 Z7}3
& S AARAe) 2 B 72}

-lorziimﬂr%ﬂiﬂ



30 | smmaWE / 2010. IV

[Figure 19] Bullet Mortgage Loans Coming Due
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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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