
Effect of Household Loan Regulation on Financial Stability: 
Empirical Evidence from Korea 

 
 

Ehung Gi Baek, Ph.D. 
Department of Economics and Finance, Sangmyung University, 

7 Hongji-dong, Jongno-gu, Seoul 110-743, Korea 

TEL: +82-2-2287-5190, FAX: +82-2-2287-5190, E-MAIL: egbaek@smu.ac.kr  

 
Dong Jin Shin, Ph.D. 

(Corresponding Author) 
Economic Analysis Division, National Assembly Budget Office, 

1 Uisadang-ro (Yeouido-dong), Yeongdeungpo-gu, Seoul 150-010, Korea, 

TEL: +82-2-788-4654, FAX: +82-2-788-4693, E-MAIL: shindj@nabo.go.kr 

 
and 

 
Brian H.S. Kim, Ph.D. 

Department of Agricultural Economics and Rural Development, Seoul National University,  
1 Gwanangno, Gwanak-gu, Seoul 151-742, Korea 

TEL: +82-2-880-4717, FAX: +82-2-873-5080, E-MAIL: briankim66@snu.ac.kr 
 

 
 

  

mailto:egbaek@smu.ac.kr
mailto:shindj@nabo.go.kr
mailto:briankim66@snu.ac.kr


 
Abstract 

 

This paper uses Korean data to analyze whether regulations and monetary policy have 
contributed to controlling the financial fragility of household debt. The analysis shows that loan 
to value (LTV) and debt to income (DTI) regulations and the policy of keeping interest rates low 
lowered household delinquency ratios. We suggest that the government should lower household 
financial fragility and thus enhance the macroeconomic environment by appropriately mixing 
monetary policy from the Bank of Korea and regulation policy from the Financial Supervisory 
Service. Both authorities are independent institutions and have their own policy instruments to 
control the financial fragility of household debt. We recommend that the government establish a 
financial stability board to determine the optimal policy mix that will minimize financial 
fragility. 
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1. Introduction 

The U.S. sub-prime mortgage crisis triggered the global financial crisis (GFC) that started on 

September 16, 2008. To prevent the negative impacts of the GFC, governments in most 

developed economies prepared a financial stabilization plan to provide liquidity. The financial 

stabilization plan in Korea, in which the government guaranteed payments for foreign liabilities 

by financial institutions to stabilize the exchange rate, was implemented on December 19, 2008. 

In addition, the Bank of Korea (BOK) lowered the target interest rates and provided liquidity to 

reduce uncertainty in the financial market.  

Households in most developed economies reduced their consumption to alleviate their debt 

during the GFC. Nofsinger (2012) stated that households increase their speculative behavior late 

in an economic expansion and restrict economic behavior in a contraction. However, in the case 

of Korea, the amount of mortgage loans increased by 20 trillion KRW (approximately 15.6 

billion USD)1 from the third quarter of 2008 to the second quarter of 2009 despite negative GDP 

growth in the fourth quarter of 2008. McKinsey (2010) reported that household leverage 

(measured as the ratio of household debt to disposable income) in the United States, the United 

Kingdom, Spain, Canada, and South Korea was at historic highs and classified the households in 

these countries as highly likely to deleverage their loans.  

During the financial crisis in the US, the real estate bubble burst, and household delinquency 

ratios rose radically.2 However, in Korea, the household delinquency ratios declined during the 

GFC, from 0.96% in the second quarter of 2006 to 0.57% in the second quarter of 2010.3 This 

phenomenon was due to two regulations implemented before the GFC (i.e., the loan to value 

(LTV) and debt to income (DTI)4) and the lowering of the target interest rates by the BOK.  

Bernanke (2010) argued that regulatory policy measures are more effective than monetary 

policy measures in preventing immobile bubbles. Shaffer (2012) found that regulatory capital 

                                                 
1 Based on the average exchange rate during that period (1,283 KRW/USD). 
2 The US household delinquency ratio regarding mortgage loans rose from 1.01% in the second quarter of 2005 to 

2.0% in the fourth quarter of 2007 to 3.0% in the third quarter of 2008 and finally reached 4.6% in the fourth 
quarter of 2009. However, it declined to 4.4% in the third quarter of 2010. 

3 The Korean household delinquency ratio rose from the third quarter of 2008 to the first quarter of 2009 during the 
GFC. It declined to the pre-crisis level thereafter.  

4 The LTV ratio expresses the amount of a first mortgage lien as a percentage of the total appraised value of the 
mortgaged property. The DTI ratio is the percentage of a consumer’s annual gross income that goes toward paying 
financial debts. 



2 
 

requirements alone may not have been the most effective means of promoting systemic stability 

during the GFC. In this context, Shin (2010) found that regulations such as LTV and DTI are 

important to the macro-prudential policy framework. Deniz and Kang (2011) investigated the 

introduction of LTV and DTI regulations as the instruments for macro-prudential policy related 

to the fall of housing prices and the frequency of housing transactions.  

This study investigates and examines whether the regulations of the financial supervisory 

service and the lowering of the target interest rates by the BOK contributed to controlling 

household financial fragility and provided soundness of household debts in Korea.  

The paper proceeds as follows. After the introduction in section I, section II describes 

household loans, delinquency ratios and repayment capacity. Section III gives a theoretical 

model for household delinquency ratios in which household debt depends on demographic 

factors, future income, real interest rates, and so forth, according to the life-cycle model. In 

section IV, the model for household delinquency ratios is used to illustrate the effect of 

regulating household loans and the lowering of target interest rates on household delinquency 

ratios. This section also provides the empirical results. Section V discusses the policy 

implications derived from these results. Section VI concludes the paper. 
 

2. Household loans, delinquency ratios and repayment capacity 
The total amount of household loans in Korea reached 959 trillion won in the fourth quarter of 

2012. This is 235 trillion won more than during the fourth quarter of 2008 (724 trillion won), 

when the GFC occurred. The percentage change of household loans decreased from 10.9% in the 

second quarter of 2008 to 5.5% in the second quarter of 2009. The trend for household loans 

reversed in 2010; the percentage change for household loans increased from 5.5% in the second 

quarter of 2009 to 9.1% in the second quarter of 2011. The trend for household loans reversed 

again in 2012. The mortgage loans increased from 280 trillion won in the second quarter of 2008 

(during the housing recession) to 312 trillion won in the second quarter of 2009.  
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[Table 1] Household loans trends 
(Unit: Trillion won, %)  

 2007 
4/4 

2008 
2/4 

2008 
4/4 

2009 
2/4 

2009 
4/4 

2010 
2/4 

2010 
4/4 

2011 
2/4 

2011 
4/4 

2012 
2/4 

2012 
4/4 

Household loans 665 
(9.6) 

698 
(10.9) 

724 
(8.7) 

736 
(5.5) 

776 
(7.3) 

800 
(8.7) 

843 
(8.7) 

873 
(9.1) 

912 
(8.1) 

924 
(5.8) 

959 
(5.2) 

DMBs’ home 
mortgage loans 

268 
( - ) 

280 
( - ) 

296 
(10.2) 

312 
(11.5) 

329 
(11.2) 

342 
(9.5) 

358 
(8.8) 

373 
(9.1) 

389 
(8.8) 

395 
(6.1) 

403 
(3.5) 

Notice: DMBs are deposit monetary banks. Year-on-year growth rate is in parentheses. 
Source: Bank of Korea 
 

 

The percentage change in mortgage loans increased from 10.2% in the fourth quarter of 2008 

to 11.5% in the second quarter of 2009. In contrast, the percent change in mortgage loans 

decreased from 11.5% in the second quarter of 2009 to 3.5% in the fourth quarter of 2012. The 

amount of mortgage loans reached 403 trillion won in the fourth quarter of 2012. The amount of 

loans grew by 107 trillion won compared to the amount of 296 trillion won in the fourth quarter 

of 2008.  

The increasing rate of household loans started to slow down in the third quarter of 2002, as 

shown in Figure 1.  

 

[Figure 1] Growth rate of household loans and real lending interest rate 
(unit : %) 

 
Source: Bank of Korea 
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This phenomenon might have been caused by the policy of LTV regulation in the third quarter 

of 2002 (Table 2). The Financial Supervisory Service regulated not only LTV in September 2002 

but also DTI in August 2005. However, the regulatory authority eased the regulations in 

November 2008, because of the GFC. The authority began regulating LTV again in July 2009 

and DTI in September 2009 to reduce the high risk of asset inflation from the excessive liquidity 

that was caused by the stabilization plan for economic recovery.  

 

[Table 2] History of home mortgage loans regulation 

Dates Regulations Enforced Institutions 

2002 Sept.4 (LTV introduction) nationwide 60%  Banks, Insurance 

2003 June (LTV reinforcement) speculative area, 3 years maturity, 
 60% → 50% 

Banks, Insurance 

 Oct.29 (LTV reinforcement) speculative area, 3 years maturity,  
50% → 40% 

Banks, Insurance 

2005 June.30 (LTV reinforcement) speculative area, 10 years maturity,  
over 600 million won mortgage, 60% → 40% 

Banks, Insurance 

 Aug 31 (DTI introduction) speculative area, single borrower under 30 
years old, speculative area, a couple who has a home loan, 40% 

All financial companies 

2006 Mar.30 (DTI reinforcement) speculative area, over 600 million won  
mortgage, 40% 

All financial companies 

 Nov.15 (LTV reinforcement) speculative area, over 600 million won 
mortgage, 50%  

Savings banks, Specialized 
financial Ltd. 

2007 Feb (DTI reinforcement), under 600 million won mortgage,  
applied to DTI 40~60%  

Banks 

 Aug (DTI reinforcement) under 600 million won mortgage,  
applied to DTI 40~70%  

Insurance, Savings banks, 
Specialized financial Ltd. 

2008 Nov.3 (Off speculative areas) from November 7 except Gangnam-gu All financial companies 

2009 Jul.6 (Metropolitan LTV reinforcement) over 600 million won 
mortgage, applied to LTV 60% → 50% 

Banks 

 Sept.7 (Metropolitan DTI reinforcement) Seoul 50%, Metropolitan 60% Banks 

2010 Aug 29 (Deregulation of DTI) When homeless buy a house (except 
speculative area, under 600 million won mortgage), deregulation 
of DTI until March 2011  

All financial companies 

2011 Mar.22 Restitution of DTI regulation All financial companies 

2012 May. 10 (Off speculative areas) from May 15, Gangnam-gu All financial companies 

Source: Financial Supervisory Service, Ministry of Strategy and Finance 
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However, the Korean government temporarily eased the DTI regulation from August 2010 to 

March 2011 to stimulate the housing market. DTI regulation was reinstated in March 2011.  

Figure 2 shows that the delinquency ratio of household loans was approximately 2% between 

the fourth quarter of 2002 and the first quarter of 2005; thereafter, the delinquency ratio 

decreased gradually. This decrease resulted from the effect of LTV and DTI regulations. The 

BOK lowered the target interest rates from the fourth quarter of 2008 to the second quarter of 

2009 to prevent the negative impacts of the GFC on the Korean economy. After Lehman 

Brothers Holdings filed for bankruptcy protection in September 2008, the BOK lowered the 

target interest rate by 325 base points from 5.25% in October 2008 to 2.00% in February 2009.5 

Therefore, the household delinquency ratios remained below 1%, even though the GFC 

negatively affected the Korean economy. 

 

[Figure 2] Household delinquency ratios and home mortgage loan regulations 
(unit: %) 

 
Source: Bank of Korea 

 

 

                                                 
5 The BOK lowered the target interest rate by 325 base points during this period; twice by 0.5%p in October 2008, 

by 0.25%p in November, by 1.0%p in December, and by 0.5%p in January and February 2009. Thereafter, the 
central bank raised the target interest rate by 0.25%p in July 2010, November 2010 and January 2011.  
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However, the ratio of household debt6 to disposable income7 rose sharply from 0.62 in the 

first quarter of 2000 to 1.03 in the third quarter of 2002. The introduction of LTV regulation 

began to reduce the rate of household loans in the fourth quarter of 2002, as shown in Figure 1, 

though the ratio of household debt to disposable income increased gradually. The easing of the 

regulations because of the GFC in 2008 remarkably increased the ratio of household debt to 

disposable income, from 1.19 in the second quarter of 2008 to 1.30 in the second quarter of 2012.  

Korean households tended to increase mortgage loans during the GFC. Therefore, it is 

important to investigate the trend of household debt repayment capacity to comprehend the credit 

risk caused by increasing household debt. The ratio of household debt to disposable income 

increased from 129.1% in 2005 to 163.7% in 2011. This increase means that the repayment 

ability of households declined continuously over the same period.  

In addition, the ratio of personal interest payments to disposable income increased from 5.43% 

in 2005 to 6.33% in 2010 and to 6.60% in 2011. However, the increase in the ratio stayed above 

6% after 2006. This finding means that the debt repayment ability of households declined. 

Additionally, the ratio of personal financial debt to nominal GDP increased from 74.6% in 2005 

to 89.2% in 2011, which also means that the debt repayment ability of households declined. 

 

[Table 3] Household debt repayment capacity 

 2005 2006 2007 2008 2009 2010 2011 

Financial debt to disposable income (%) 129.1 137.5 145.7 149.7 154.1 158.0 163.7 

Interest payments to disposable income 
(times) 5.43 6.34 7.43 7.54 7.40 6.33 6.60 

Financial debt to nominal GDP (%) 74.6 78.8 81.5 84.3 87.1 86.6 89.2 
Source: Bank of Korea 

 

 
 

 

                                                 
6 Household debt data is the same as the household loans data in Table 1 and Figure 1. 
7 Quarterly disposable income is calculated by distributing the annual individual disposable income according to the 

proportion of quarterly GNI.  
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3. Theoretical Model for Household Delinquency Ratios 

3.1. Related literature 

Kwak and Kim (2006) chose the proportion of delinquent borrowers to economically active 

population instead of the consumer default probability as a dependent variable in their model. 

The explanatory variables were the growth rate of GDP, the ratio of household debt to GDP and 

the household credit conditions index. Chun et al. (2008) used the rate of consumer default as a 

substitute for total default rate. Also, they used the economic lagging index, the unemployment 

rate and the consumer price index as explanatory variables for the model of the consumer default 

probability. Kim et al. (2009) used the consumer default rate as a dependent variable and added 

household debt repayment ability index to estimate a model. As aforementioned, they estimated 

the credit risk on a financial system which might be caused by a crisis. 

Davis (1992) set up the consumer default model based on individual financial vulnerabilities 

data in the United States, the United Kingdom, Germany, Canada, and Japan. The individual 

consumer default rate was the dependent variable, and the ratio of household debt to disposable 

income, the ratio of assets to disposable income, the unemployment rate and the interest rate 

were the explanatory variables in the model.  

Lawrance (1995) added consumer default probability as an option to the life-cycle income 

model to explain how the possibility of default influences the level of consumption, its 

sensitivity to income, and the type of borrowing constraints likely to emerge. Rinaldi and 

Sanchis-Arellano (RSA) (2006) set up a model for household delinquency ratios using 

Lawrance’s simple two-period life-cycle model with a default option. They analyzed the 

household debt sustainability of European countries. Handale et al. (2007) estimated the 

consumer default probability using the borrowers’ repayment ability index in the financial 

stability report of the Bank of England. The delinquency ratios of mortgage loans were used as 

the dependent variable, and housing prices, the ratio of mortgage loans to GDP and the 

unemployment rate were used as explanatory variables in their model. 

However, there is no study that considers the effects of lowering interest rates on household 

delinquency ratios. Low interest rates were enforced to overcome consumer defaults and to 

prevent the negative effects of the GFC. Additionally, there is no study that considers the effects 
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of LTV and DTI regulation, which were enforced to stabilize soaring housing prices. This study 

fills the gaps in the literature by analyzing the effects of regulations reinforcement and the policy 

of lowering the interest rate by using a model of household delinquency ratios. 

 

3.2. A theoretical model 

Ando and Modigliani's (1963) life-cycle model shows that households try to maintain their 

marginal utility of consumption constantly throughout their lifetime within their budget 

constraints. Though consumers face different income levels across periods, it is possible for them 

to maximize their lifetime utility by smoothing their consumption if the assumption of no 

borrowing constraints is imposed (Hall, 1978). However, some studies, which all set the default 

risk as an exogenous variable, have introduced borrowing constraints. 8  Lawrance (1995) 

included consumer default probability in the model as an exogenous variable instead of using 

credit constraints. RSA (2006) used the basic set-up of Lawrance (1995), i.e., a simple two-

period life-cycle model with the default option. Consumers maximize their expected lifetime 

utility with preferences for consumption:  

 

1 2 1 2
1( , ) ( ) [ ( )]

1
V C C U C E U C

β
= +

+
        (1) 

 

where  is the consumption in period i  and β  is the subjective rate of time preference. [ ]E ⋅  is 

the expectations operator conditional on information available in period one. U is the one-period, 

constant relative risk aversion utility function, where 0U ′ > , 0U ′′ < , and (0)U ′ is infinite. 

Consumption in period two is uncertain because the labor income in period two is uncertain. In 

this model, Lawrance (1995) assumes a stochastic process: with exogenous probability q , period-

two income equals LY , the low realization of labor income, while with probability1 q− , period-

two income equals HY , the high realization of labor income. Consumers borrow and lend freely at 

a risk-free rate, R . It is assumed that a saver gives up 1x  units of period-one consumption in 

                                                 
8 See Tobin (1972), Dolde (1978), and Hubbard and Judd (1986). 

iC
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return for 2x  units of additional period-two consumption, where 2 1(1 )x R x= + . Similarly, 

borrowers give up 2x  units of period-two consumption in return for 1x  units of additional period-

two consumption, where 2
1 1

xx
R

=
+

. Because consumption in period two is uncertain (because of 

the uncertain income), consumers maximize their intertemporal expected utility (2): 

 

1 2 1 1 2 2
1( , ) ( ) [ ( ) (1 ) ( )]

1 L HV x x U Y x qU Y x q U Y x
β

= + + + + − +
+     (2) 

 

subject to the budget constraint, 2 1(1 )x R x= − + . 

At the optimum, the consumer’s marginal rate of substitution equals 1 R+ : 

 

1 1

2 2

( ) (1 ) 1
( ) (1 ) ( )L H

U Y xMRS R
qU Y x q U Y x

β
′ +

= + = +
′ ′+ + − +

     (3) 

 

with borrowers characterized by 1 0x > , 2 0x <  and savers by 1 0x < , 2 0x > . 

In equation (2) 1x  represents the amount lent 1( 0)x <  or borrowed 1( 0)x >  in period one, and 

2x  represents the amount given as repayment 2( 0)x <  in period two. With a perfect capital 

market, 2x  depends on the market real interest rate, R . However, banks are only willing to lend 

freely at the riskless rate, R , when they face no risk of default.9 Therefore, when a risk of 

consumer default is included in the model, a borrowers’ intertemporal trade-offs and the loans 

made would change. If the default occurs in a low income state, a borrower who accepts 1x  in 

period one has to give up 2x  units of period-two consumption with probability 1 q− .  

                                                 
9 Lawrance (1995) assumed that in the case of default, the bank can only claim income in excess of LY . In other 

words, under the condition that each borrower has probability q of receiving LY  in period two, banks have 
probability q of not receiving repayment. Hence, banks will not lend at the risk-free rate; they will charge a 
competitive borrowing rate at which the expected profits equal zero. Therefore, 1 r+ equals (1 )(1 )R rp+ + , where 
rp  is the risk premium charged by banks and depends on the collateral provided, the probability of default and the 
general market conditions. Therefore, including the default option in the model implies that the borrowing rate 
exceeds the risk-free rate. 
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        (4) 

 

1 0x > , 2 0x < , where BMRS  is the marginal rate of substitution for borrowing.  

The marginal utility of the low-income state cannot affect the quantity of individual loans in 

equation (4). Consumption in the low-income state is fixed to LY  after the loan has been decided. 

Even if the quantity of the individual loan is increased, the consumption does not change in the 

event of a default. 

Rinaldi and Sanchis-Arellano (2006) assumed that some part of a loan is invested in real or 

financial assets. Likewise, in this study, we assume that the loan will be invested in real assets, 

namely houses. I  is the value of the investment in each period, so the exogenous probability of 

default depends on the realization of labor income and net wealth together. If default occurs, 

banks claim the income in excess of LY  and the real assets. While Lawrance (1995) assumed that 

people borrow in period one solely for consumption purposes, Rinaldi and Sanchis-Arellano 

(2006) extended the model to include the possibility that people also borrow to invest in real 

assets. Because I  takes the form of housing investment, the return on investment is the real 

housing price. Hence, the interest charged on the loan will differ from the expected return on the 

real investment. Therefore, if default occurs, borrowers maximize expected utility (5): 

 

1 2 1 1 1 2
1( , ) ( ) [ ( ) (1 ) ( ) ]

1 L HV x x U Y I x qU Y q U Y I x
β

= − + + + − + +
+

   (5)  

 

subject to the budget constraint, 2 1(1 )x r x= − + . 

Equation (5) shows that this is a two-period model. It is assumed that the whole wealth 

available in period two has to be consumed. 1I  is the investment to real assets in period one. 1I  

should be subtracted from 1Y  because the income that is not consumed in period one is not 

providing any utility in period one. 2I  is the real market value of the investment in period two, 

which will depend on the return on the investment. Under the condition that the whole wealth is 
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consumed, the market value of this investment in period two, 2I , will enter the utility function. 

The income from the return on the investment would enter as income, 2Y , in period two and the 

revaluation of the market value would be included in the term 2I . Both the income and the 

market value are state dependent. Again, two states are assumed. One state is in good times, 

when there is no default 2(( ) )HY I x+ > − . The other state is in bad times, when default occurs

2(( ) )LY I x+ < − . The borrower will earn a high level of income during the good times in period 

two, which will be bigger than the loan repayment. 

On the other hand, the borrower will earn a low level of income during the bad times in period 

two, which will not be enough to repay the loan. In equation (6), with imperfect capital markets, 

2x  is the amount of repayment for the loan 1x  at the real lending interest rate r  charged in this 

model. Equation (6) shows the first-order condition of the optimization process for the borrower. 

This is characterized by the desired loan size of a borrower facing a probability q  of default:  

 

 1 1 1

2

(1 ) ( ) 1
(1 ) [( ) ]B

H

U Y I xMRS r
q U Y I x
β ′+ − +

= = +
′− + +

       (6) 

 

Extracting the probability of default, q , from equation (6) gives equation (7):  

 

2 1 1 1

2

(1 ) [( ) ] ( )(1 )
(1 ) [( ) ]

H

H

r U Y I x U Y I xq
r U Y I x

β′ ′+ + + − − + +
=

′+ + +
     (7) 

 

where (1 ) (1 )(1 )r R rp+ = + + , and 1 0x > , 2 0x < . 

Equation (7) shows that the household delinquency ratio, q , depends on the amount of 

household loan taken, 1x ; current income, 1Y ; and investment in the first period, 1I . The 

probability of default also depends on the bank’s lending rate, r , and the uncertain future income 

and wealth, which depend on the possibility of unemployment and the future housing prices 

(Rinaldi and Sanchis-Arellano, 2006). Finally, the probability of household default depends on 

the time preference, β , which is the expected inflation rate of individuals. There are five 
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differences between the preliminary study of Rinaldi and Sanchis-Arellano (2006) and this study. 

First, real assets are used in this model. Currently, most people specify houses as durable 

goods.10 According to the "Survey of Household Finances in 2010" from Statistics Korea (2011), 

the proportion of real estate to total assets is 75.8%, and primary residence to total assets reaches 

42.4%. Therefore, it might be appropriate to explicitly introduce total real housing assets into the 

model. Second, this model uses total real housing assets against real disposable income. Third, 

the ratio of house owners is not used in this study because there is not adequate data for Korea. 

Fourth, instead of the unemployment rate, the consumer sentiment index is used as a variable for 

the future income uncertainty. Fifth, the target rate of the BOK is used as a control variable to 

analyze the effect of lowering the target interest rate. Overall, this study aims to analyze the 

effects of regulating household loans and lowering target interest rates on household delinquency 

ratios using Rinaldi and Sanchis-Arellano’s model, which is based on research into the 

sustainability of European countries' household debt.  

 

4. Empirical Analysis 

4.1. Data and variables 
The data on quarterly disposable income used in the model are based on the annual data from 

the BOK. The data set is created by distributing the annual disposable income in proportion to 

seasonal adjusted quarterly Gross National Income (GNI). Individual household debt in the flow 

of funds table from the BOK could be used in the model. However, the data are not available 

because the standard of the data has been changed into SNA of 1993 since the fourth quarter of 

2005. Because of the consistency problem, the data on household debt of the deposit bank are 

used in this study. Furthermore, the delinquency ratio of the household debt, which is the 

dependent variable in this model, is based on data from the deposit bank. Following Chun et al. 

(2008), the delinquency ratio is used as a proxy variable to calculate the probability of household 

default, which characterizes the bank’s credit risk in a certain period. In other words, there is a 

positive correlation between the delinquency ratio of household loans and household financial 

vulnerability. 
                                                 
10 One reason that empirical consumption and debt levels are not perfectly explained by the lifecycle hypothesis is 

that a part of households’ consumption is spent on durable goods such as housing (Philbrick and Gustafsson, 2010).  
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[Table 4] Variables and data sources 

Name Definition Source 

DR Delinquency ratio for the household debt of deposit monetary banks Financial Supervisory 
Service 

REALDEBTDPI Household debt to disposable income Bank of Korea 

REALDPIHH Real disposable income per households (billions Won) Statistics of Korea 

RLIR Real lending interest rate (rates per annum) Bank of Korea 

INFLATION Change in Consumer Price Index (CPI) Bank of Korea 

CSI Consumer Sentiment Index Bank of Korea 

RHPI Real house price index Statistics of Korea 

REALDEBTASSET Household debt to total real housing assets Ministry of Land 

TARGET Target interest rate of Bank of Korea Bank of Korea 

 

 

Trends for the variables in Table 4 are shown in Figure 3. The analysis period is from the first 

quarter of 2000 until the second quarter of 2009.  

 

[Figure 3] Trends of variables 

 
 Note: Debtdisincome, Realdisincomepop, Realdisincomehh, Debtrealasset are multiplied by 100 and in 

logarithmic values 
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The Korean government withdrew regulations to stimulate the real estate market in the fourth 

quarter of 2009 because they restored regulations to prevent asset inflation in the third quarter of 

2009. Therefore, we truncated the analysis period in the second quarter of 2009. The truncation 

of the analysis period avoids the overlapping effects of the lowering target interest rate policy 

and the regulation policy. Finally, we analyze how both of the policies independently affected 

the delinquency ratio of household debt. 

 

4.2. An empirical model for the delinquency ratio 
The delinquency ratio for household loans is a function of the ratio of household debt to 

disposable income, real disposable income per household, and the real lending interest rate. The 

delinquency ratio that acts as a proxy variable for the probability of consumer default depends on 

the inflation rate, the consumer sentiment index, the real housing price index, and the ratio of 

household debt to the total amount of housing assets, which is the target interest rate of BOK as 

described above. An empirical model of the delinquency ratio for household debt extracted from 

the theoretical model is given in the equation below. 

 

t
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XXDXXXX

XDXXXDXY

εβββ
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ββββββ

++++
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∆+∆+∆+∆+∆+=∆

−−

−−

314213112

,8114,73104,79,68,57,46

,325,34,231,1121,110

lnlnlnln

lnlnlnlnln

 (8)   

            

Y : delinquency ratio for household debt(DR) 

X1 : ratio of household debt to disposable income (REALDEBTDPI)  

X2 : real disposable income per household (REALDPIHH)  

X3 : real lending interest rate (RLIR)  

X4 : inflation rate (INFLATION)  

X5 : consumer sentiment index (CSI ) 

X6 : real housing price index (RHPI) 

X7 : ratio of household debt to total household assets (REALDEBTASSET) 

X8 : target interest rate of the Bank of Korea (TARGET)  
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D1 : DTI regulation dummy (2005 Q3 ~ 2008 Q3, 1D =1, otherwise, 1D =0)  

D2 : Financial Stabilization Policy dummy (2008 Q4 ~2009 Q2, 2D =1, otherwise 2D =0)  

D3 : LTV regulation dummy (2002 Q3 ~2008 Q3, 3D =1, otherwise 3D =0)  

β0  to β14  are regression coefficients and εt is a residual. 

 

The dummy variables are introduced to analyze how DTI and LTV regulations influence the 

DR to prevent household financial vulnerability caused by expanding household loans. By 

introducing dummy variables as quality variables, this study can assess the effectiveness of 

policies. We analyze how DTI regulation affects the DR using a dummy variable for the period 

between the third quarter of 2005 and the third quarter of 2008. The multiple of dummy variable 

D1 and REALDEBTDPI reflect the slope change of REALDEBTDPI. In a similar way, we 

analyze how LTV regulation influences the DR by introducing a dummy variable for the period 

between the third quarter of 2002 and the third quarter of 2008. The multiple of dummy variable 

D3 and REALDEBTASSET reflect the slope change of REALDEBTASSET. In this way, we can 

assess how LTV regulation affects the DR by limiting the size of loans when household debt 

grows quickly. 

This study also analyzes how the policy of lowering the target interest rate of the BOK affects 

the DR by introducing a financial stabilization policy (FSP), dummy variable D2. The FSP 

multiplies the slope of RLIR. However, it is not clear whether the FSP or the GFC itself affects 

the DR because the two periods are mostly overlapping. To overcome this problem we added the 

TARGET of the BOK as a control variable. Moreover, the household the DR may also influence 

the independent variables, thus introducing endogeneity. We avoid such an endogeneity problem 

by introducing lagged variables as instruments in our empirical model. 

 

4. 3. Unit root tests  
The stationarity of the variables are tested using ADF and PP-Test. Two cases are tested 

where using only the constant or using the constants and trends, and the results are presented in 

Table 5. The results show that the null hypothesis is not rejected for all variables such that 

stationarity does not exist. The null hypothesis of non-stationarity of the variables is also tested 
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with respect to the first order differentiation. The results indicate that the variables are stationary 

by rejecting the null hypothesis at 1%, 5% and 10% level of significance.  

 
[Table 5] Unit root tests 

Variable  ADF-Test PP-Test Order of 
integration  Trend t-Statistic p-value t-Statistic p-value 

lnDR Trend Included -2.380 0.383 -1.893 0.638  

△lnDR Trend Excluded -2.599 0.103 -4.038 0.003*** I(1) 

lnREALDEBTDPI Trend Included -4.899 0.002 -2.633 0.269  
△lnREALDEBTDPI Trend Excluded -2.916 0.053** -2.916 0.053** I(1) 
RLIR Trend Included -2.586 0.289 -2.546 0.306  
△RLIR Trend Excluded -6.460 0.000*** -6.461 0.000*** I(1) 
lnREALDPIHH Trend Included -0.555 0.975 -1.656 0.750  
△lnREALDPIHH Trend Excluded -4.303 0.002*** -4.220 0.002*** I(1) 
INFLATION Trend Included -4.779 0.003*** -2.661 0.258 I(0) 
lnCSI Trend Included -3.166 0.107 -3.166 0.107  
△lnCSI Trend Excluded -5.333 0.000*** -5.203 0.001*** I(1) 
lnRHPI Trend Included -2.069 0.545 -1.545 0.795  
△lnRHPI Trend Excluded -2.994 0.045** -2.979 0.046** I(1) 
InREALDEBTASSET Trend Excluded -1.802 0.682 -1.461 0.8248  
△InREALDEBTASS
ET Trend Included -2.401 0.149 -2.461 0.133 I(1) 

TARGET Trend Excluded -2.522 0.316 -1.494 0.814  
△TARGET Trend Included -4.459 0.001*** -3.643 0.009*** I(1) 

 
Logarithmically differentiated DR (lnDR) is regarded as stationary, even though it is 

significant at the marginal 10% level of significance using the ADF test and 1% level using the 

PP test. The null hypothesis for the existence of unit root in inflation rate and logarithmically 

differentiated REALDEBTASSET (lnREALDEBTASSET) is rejected at 5% level of significance 

tested using PP-test and ADF- and PP-test, respectively. However, the null hypothesis of 

lnREALDEBTASSET is not rejected for the existence of stationarity (test statistic 0.362) using 

Kwiatkowski-Phillips-Schmidt-Shin Test at the 5% level of significance (asymptotic critical 

value 0.463). Therefore, we assume that the unit root of inflation rate11 and lnREALDEBTASSET 

                                                 
11 A number of studies examined the stationarity of the nominal interest rate and the inflation rate (Yoon, 2005). 

While many of these studies reported the stationarity of both variables, there are some studies have shown the 
stationarity of the inflation rate only. Therefore, this study assumes that the inflation rate has an order of 
integration I(0), while the real interest rate has an order of integration I(1), as in the study of Rose (1998).   
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does not exist and all first order differentiated variables, except inflation, are used for the 

analysis.  

 

4.4. Estimation results 
We estimated the model from the first quarter of 2001 to the second quarter of 2009. The 

estimation results are shown in Table 2. The adjusted R2 for the model is 0.705, which indicates a 

relatively high goodness-of-fit. Additionally, the null hypothesis that all of the coefficients of 

both models are 0 is rejected at the 1% level of significance in both models. An increase of 

REALDPIHH by 1%p leads to a drop of the DR by 1.736%p. This result reflects that the 

repayment of the household debt improves.  

 

[Table 6] Estimation results of household delinquency ratios 

Variables 
ΔlnDR  

2001 Q1 ~ 2009 Q2 t-statistics 
C -0.409*** -4.757 

ΔlnREALDEBTDPI(-1) 1.575** 2.359 
DTI*ΔlnREALDEBTDPI(-1) -1.774* -1.985 

ΔlnREALDPIHH -1.736* -1.835 
ΔRLIR 0.084*** 4.426 

FSP*ΔRLIR -0.075** -2.102 
INFLATION 0.037*** 3.013 

ΔlnCSI -0.245* -1.823 
ΔlnRHPI -1.049* 1.945 

ΔlnREALDEBTASSET(-4) 4.268*** 4.171 
LTV*ΔlnREALDEBTASSET(-4) -2.577** -2.646 

ΔTARGET 0.099* 1.689 
DTI -0.043 -1.655 
FSP 0.290*** 4.317 
LTV 0.226*** 4.088 

Adjusted R-squared 0.705  
DW 2.647  

F-statistic 
Prob(F-statistic) 

6.455 
0.0001  

Note : ***, **, * indicate statistical significance at 1%, 5%, 10% levels, respectively.  
‘Δln’ means log difference and ‘Δ’ means difference.  
Since autocorrelation exists in the model, the estimations repeated using Newey-West standard errors. 
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CSI is a proxy for an index of future income uncertainty. An increase in the CSI of 1%p 

decreases the DR by 0.245%p. RHPI is an index of future asset income uncertainty, which plays 

a significant role because most Korean households own real estate assets. A 1%p increase in 

RHPI decreases the DR by 1.049%p. Additionally, a 1%p increase in INFLATION increases the 

DR by 0.037%p, and inflation affects the DR by raising the nominal interest rate, which, in turn, 

reduces the repayment of household debt.  

Rising RLIR by 1%p increased the DR by 0.084%p before the FSP period. An increase in the 

TARGET of the BOK by 1%p increases the DR by 0.099%p. However, when RLIR rose by 1%p 

during the FSP period, the DR rose by 0.009%p (=0.084% - 0.075%) due to the lowering of the 

TARGET of the BOK. It appears that the monetary authority effectively controls the increase in 

the DR. The estimated coefficient on the FSP dummy variable is statistically significant and 

positive. This coefficient is interpreted to mean that the DR increases during the FSP period. The 

increase in the DR during the period is unavoidable because the GFC negatively influenced the 

Korean economy.  

If REALDEBTDPI increases by 1%p, the DR increases by 1.575%p. REALDEBTASSET is 

another significant variable for the DR; if it increases by 1%p, the DR increases by 4.268%p. 

However, increases in the DR will be controlled, even if the REALDEBTDPI increases, if DTI 

regulation is enforced. When DTI regulation is enforced, a 1%p increase in REALDEBTDPI 

decreases the DR by 0.199%p (= 1.575% - 1.774%). 

Similarly, LTV regulation also helps lower the DR. If the REALDEBTASSET increases by 

1%p, the DR increases by 1.691%p (= 4.268% - 2.577%) when LTV regulation is enforced. 

These results mean that the effect of DTI or LTV regulation on easing of the DR is significant. 

Even though the introduction of LTV regulation reduces the DR, the DR of household loans 

has increased. This increase occurred because LTV regulation was enforced during the period 

when household debt was increasing. In contrast, the DR of household debt was reduced during 

the period of the DTI regulation at the 11% significance level. This result coincides with the DTI 

regulation effect. In other words, the DR decreases by 0.199%p when DTI regulation is enforced 

because the DR decreases by increasing the number of sound household loans, which is in the 

ratio’s denominator. 
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5. Policy Discussion 
Phelps (2010), at the conference “Post-Crisis Economic Policies” (on 11-12 December 2009 

in Berlin), argued that a central bank should be responsible for macro-prudential regulation and 

that stability concerns should influence monetary policy, though the central bank should not be 

an institutional supervisor. To test Phelps' remarks, Catte et al. (2011) simulated a model to 

answer the question of whether stricter US financial supervision or the use of a stricter macro-

prudential policy instrument could have helped prevent the housing bubble. The results of their 

simulation showed that tighter US monetary policy and additional credit restraints resulting from 

the aggressive use of macro-prudential policy tools could have dampened the housing price 

boom. However, Catte et al.’s study did not specify a role for housing LTV ratios. The impact of 

LTV and DTI regulation on the dynamics of housing price and the activities of housing 

transactions in Korea is studied by Igan and Kang (2011). They found that tightening LTV and 

DTI regulations caused significant drops in housing transaction activities in the first three-

months. Moreover, the dynamic changes in the housing price inclined to tightening LTV rather 

than DTI regulation.  

Cho and Song (2011) derived implications for macro-prudential regulations in Korea from the 

impulse responses under different LTV limits. The results from their DSGE model showed that 

monetary policy could work efficiently under the optimal and proper LTV regulations because 

the effect of the interest rate on consumption and investment was significantly negative in the 

presence of higher LTV. However, the results indicated that the LTV regulations could not 

directly reduce the financial fragility of household debt, but the LTV regulations could indirectly 

provide financial market stability by reducing the volatility of housing prices. Therefore, we 

need to analyze the direct effect of monetary and regulatory policies on the financial fragility of 

household debt.  

 

5.1. Effect of monetary policy 
According to the results of this study, a 1%p increase in the real lending interest rate of 

household debt increased the delinquency ratios by 0.084%p. However, an increase in the real 

lending interest rate by 1%p during the FSP period reduced the delinquency ratios by 0.009%p. 

Therefore, lowering the target interest rates contributed to lowering financial fragility during the 
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GFC. Thus, we conclude that the monetary authorities could effectively control the increase in 

the DR. In other words, lowering the target interest rate reduces financial vulnerability through 

the increase in household debt caused by the credit crunch. To confirm such a financial 

stabilization effect, we introduced the target interest rate as a control variable. The results 

showed that if the target interest rate had been lowered, the DR would have fallen. Therefore, it 

appears that the monetary authorities could effectively control the increase in the DR by lowering 

the target interest rate. However, in the FSP period the DR rose because the period of FSP was 

the same as the period of the GFC. In other words, the increase in delinquency ratios was 

unavoidable because the GFC influenced the Korean economy negatively, in spite of the 

financial stabilization policy. 

 

5.2. Effect of DTI and LTV regulations 
A 1%p increase in the ratio of household debt to household disposable income would have 

increased the delinquency ratios by 1.575%p from the first quarter of 2001 to the third quarter of 

2008, if there had been no DTI or LTV regulations. In addition, a 1%p increase in the ratio of 

household debt to the total value of housing assets would have raised the delinquency ratios of 

household debt by 4.268%p in the same period. However, the increase in the delinquency ratios 

was constrained by the DTI regulation, though the ratio of household debt to household 

disposable income increased. In other words, the delinquency ratios decreased by 0.199%p due 

to DTI regulation, though the ratio of household debt to household disposable income increased 

by 1%p. The delinquency ratios decreased by 1.691%p when the ratio of household debt to the 

total value of housing asset increased by 1%p under LTV regulation. These results mean that the 

effect of DTI or LTV regulations on household delinquency ratios is significant.  

Table 7 reports the household debt profile by region. The total DTI, 18.5%, is not very high. 

DTI for the capital area is 19.4%, and DTI for the non-capital area is 17.7%. Thus, the difference 

in DTI between the capital and non-capital areas is not very large. While the share of DTI 

exceeding 40% is 12.6% in the capital area, it is 10.9% in the non-capital area. Though these 

differences between capital and non-capital areas are not large, it appears that the policy of DTI 

regulation decreases the DR in Table 6. We hypothesize that this decrease results from the effect 

of the public announcement of the DTI regulation. The public announcement by the regulatory 
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authority might affect the behavior of the households. In other words, the households that have 

less repayment capacity (or the low-income group) give up on attaining new household loans. 

For instance, Southern Seoul, which has higher income than other areas, also has a higher DTI 

rate. Real estate prices in this region boomed before the GFC. This finding is why we believe 

that there is an effect from the public announcement. 

 

[Table 7] Household debt profile by region (year 2009) 

 
Share of debt  

(%) 

Average debt 
amount 

(mil. won) 

Average 
income 

(mil. won) 

Debt-to-
income ratio DTI (%) Share of 

DTI>40% 
Share of 

DTI>100% 

Total 100 52.4 32.7 1.5 18.5 11.8 1.6 
Capital area 50.9 63.7 33.2 1.7 19.4 12.6 1.6 
Seoul 21.3 66.4 34.3 1.7 18.8 12.3 8.1 

Northern Seoul 10.1 57.9 33.0 1.6 18.0 11.3 7.3 
Southern Seoul 11.2 74.0 35.5 1.9 19.4 13.1 1.8 

Non-capital area 49.1 40.7 30.2 1.2 17.7 10.9 1.6 
Source: Hahm et al., (2010), Table 6. 

 

 

Though the effect on loan-to-value through the policy of LTV regulation reduces the DR, the 

delinquency ratios for household debt increased since the policy of LTV regulation was enforced. 

However, because DTI regulation, which is stronger than LTV regulation, was enforced, the DR 

started to decrease. Finally, the regulations on the household loan market were able to stabilize 

the financial market. Therefore, it appears that the policies of DTI and LTV regulation control 

financial fragility. 

 

5.3. Policy Implications 
Policy instruments have advantages and disadvantages. Lowering the target interest rate 

reduces the financial fragility of household debt through the strengthening of the interest 

payment ability in the short run, but it causes inflation in the long run. Thus, the BOK must 

judge whether to cut target interest rates to reduce financial fragility, though the policy causes 

inflation. The BOK has thus had to choose between macro-financial stability or price stability as 
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a policy goal since financial stability was added as a policy goal in the Act of the BOK on 

November 16, 2011.  

Conversely, regulations such as DTI and LTV can effectively reduce the financial fragility of 

household debt in the short run, but they can also distort the loan market. Therefore, the 

Financial Supervisory Service must determine whether to implement regulatory policies to 

reduce the financial fragility of household debt, though the policy may cause loan market 

distortion. Hence, the results of this paper imply that the BOK and the Financial Supervisory 

Service have to find an optimal policy mix that can minimize not only financial fragility but also 

the policy side effects. 

Estimation results from the analysis have policy implications for both the regulatory authority 

and the monetary authority. Both authorities are independent institutions and have their own 

policy instruments to control the financial fragility of household debt. We recommend that the 

government establish a financial stability board to determine the optimal policy mix that can 

minimize financial fragility and the policy side effects. The coordination of the two policy 

instruments through the board may enhance the efficiency of controlling the financial fragility of 

household debt. 

 

6. Conclusion 

This paper, using Korean data, analyzes whether regulation policies and monetary policy have 

contributed to the control of the financial fragility of household debt. This analysis shows that an 

increase in the ratio of household debt to disposable income or an increase in the ratio of real 

total housing assets to disposable income increase household delinquency ratios, whereas the 

LTV and DTI regulations and the low interest rate policy lower household delinquency ratios. In 

addition, an increase in the real disposable income per household decreases delinquency ratios. 

Thus, the government can to reduce financial fragility by implementing policies that increase 

employment, which will increase the real disposable income per household. Hence, it is not 

desirable for the government to withdraw the regulations unless the household debt repayment 

capacity significantly improves. In contrast, the government needs to extensively manage the 

rapid expansion of household debt because the personal financial debt to disposable income ratio 
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and the personal financial debt to nominal GDP ratio increase continuously. We propose that the 

government establish a financial stability board to coordinate the policy measures of the two 

independent authorities. The policy coordination would enhance the efficiency of controlling the 

financial fragility of household debt. 

 

References 
 

Ando, A. and Modigliani, F., 1963. “The Life Cycle” Hypotheses of Saving: Aggregate 

Implications and Tests. American Economic Review. 53(1): 55-84. 

Bernanke, B. S., 2010. Monetary Policy and the Housing Bubble. Speech at the Annual Meeting 

of the American Economic Association. Atlanta, Georgia, January 3. 

Catte, P., Pietro, Cova., and Ignazio, Visco., 2011. The role of macroeconomic policies in the 

global crisis. Journal of Policy Modeling. 33(6): 787-803. 

Cho, M. and Song, I., 2011. Housing Price and Mortgage Credit Cycles: Tales of Two Countries. 

Prepared for KDI Seminar, Korea Development Institute. December 12. 

Chun, H. B, Lee, J-J and Choi, W. Y., 2008. A Study of the Stability of Korean Banks’ 

Household Lending Sector: A Stress Test under a Macroeconomic Credit Risk Model, Economic 

Analysis. The Bank of Korea. 14(2): 71-99. 

Davis, E. P., 1992. Debt, Financial Fragility, and Systemic Risk. Clarendon Press, Oxford. 

Dolde, W.,1978. Capital Markets and the Short-Run Behavior of Life Cycle Savers. The Journal 

of Finance 33: 413-428. 

Haldane, A., Hall, S. and Pezzini, S., 2007. A new approach to assessing risks to financial 

stability, Financial Stability Paper no. 2, Bank of England. 



24 
 

Hall, R.,1978. Stochastic implications of the life cycle-permanent income hypothesis: theory and 

evidence, Journal of Political Economy. December, 971-987. 

Hahm, J-H, Kim, J. I. and Lee, Y. S., 2010. Risk Analysis of Household Debt in Korea: Using 

Micro CB Data. KDI Journal of Economic Policy. 32(4), 1-34. 

Hubbard, R. G., and Kenneth L. J., 1986. Liquidity Constraints, Fiscal Policy, and Consumption. 

Brookings Papers on Economic Activity. 1: 1-50.  

Igan, D. and Kang, H., 2011, Do loan-to-Value and Debt-to-Income Limits Work? Evidence 

from Korea. IMF Working Paper. 

Kim, Y. S., Ha, J. L. and Kim, J. H., 2009. Measurement and Evaluation of Credit Risk of the 

Financial System by Using Debtor’s Repayment Capability. Monthly Bulletin, the Bank of 

Korea. December, 24-55. 

Kwak, D. C. and Kim, M. J, 2006. Macroeconomic Stress Testing of Retail Credit Sector. 

Journal of Economic Research. 27 (22): 93-112. 

Lawrance, E. C., 1995. Consumer Default and the Life Cycle Model. Journal of Money, Credit, 

and Banking,. 27(4): 939-954. 

McKinsey Global Institute., 2010. Debt and deleveraging: The global credit bubble and its 

economic consequences, January.   

Nofsinger, J. R., 2012. Household behavior and boom/burst cycles. Journal of Financial Stability. 

8, 161-173. 

Phelps, E. S., 2010. Post-Crisis economic policies. Journal of Policy Modeling. 32(5): 596-603. 

Philbrick, P. and Gustafsson, L., 2010. Australian Household Debt – an empirical investigation 

into the determinants of the rise in the debt-to-income ratio. Master’s Essay, Lund University. 



25 
 

Laura, R and Sanchis-Arellano A., 2006. Household Debt Sustainability What explains 

household non-performing loans? An empirical analysis. Working Paper, No. 570, European 

Central Bank. 

Rose, A. K.,1988. Is the real interest rate stable? Journal of Finance. 43: 1095-1112. 

Sherill, S., 2012. Bank failure risk: Different now? Economics Letters. 116, 613-616.  

Shin, H. S., 2010. Macroprudential Policies Beyond Basel Ⅲ, Policy Memo, Princeton 

University. 

Statistics Korea, 2011. Survey of Household Finances in 2010. 

Tobin, J., 1972. Wealth, Liquidity, and the Marginal Propensity to Consume, In Human Behavior 

in Economic Affairs (Essays in Honor of George S. Katona). edited by B. Strumpel, Amsterdam: 

Elsevier Scientific Publishing Co. 36-56. 

Yoon, J. I., 2005. Testing the Stationarity of the Inflation Rate and Nominal Interest Rate. Korea 

Journal of Money & Finance. 10(5): 143-164. 

 


	Ehung Gi Baek, Ph.D.
	Department of Economics and Finance, Sangmyung University,
	7 Hongji-dong, Jongno-gu, Seoul 110-743, Korea
	TEL: +82-2-2287-5190, FAX: +82-2-2287-5190, E-MAIL: egbaek@smu.ac.kr
	(Corresponding Author)

	Abstract
	This paper uses Korean data to analyze whether regulations and monetary policy have contributed to controlling the financial fragility of household debt. The analysis shows that loan to value (LTV) and debt to income (DTI) regulations and the policy o...
	1. Introduction
	The U.S. sub-prime mortgage crisis triggered the global financial crisis (GFC) that started on September 16, 2008. To prevent the negative impacts of the GFC, governments in most developed economies prepared a financial stabilization plan to provide l...
	Households in most developed economies reduced their consumption to alleviate their debt during the GFC. Nofsinger (2012) stated that households increase their speculative behavior late in an economic expansion and restrict economic behavior in a cont...
	During the financial crisis in the US, the real estate bubble burst, and household delinquency ratios rose radically.1F  However, in Korea, the household delinquency ratios declined during the GFC, from 0.96% in the second quarter of 2006 to 0.57% in ...
	2. Household loans, delinquency ratios and repayment capacity
	The total amount of household loans in Korea reached 959 trillion won in the fourth quarter of 2012. This is 235 trillion won more than during the fourth quarter of 2008 (724 trillion won), when the GFC occurred. The percentage change of household loa...
	[Table 1] Household loans trends
	(Unit: Trillion won, %)
	Notice: DMBs are deposit monetary banks. Year-on-year growth rate is in parentheses.
	Source: Bank of Korea
	The percentage change in mortgage loans increased from 10.2% in the fourth quarter of 2008 to 11.5% in the second quarter of 2009. In contrast, the percent change in mortgage loans decreased from 11.5% in the second quarter of 2009 to 3.5% in the four...
	The increasing rate of household loans started to slow down in the third quarter of 2002, as shown in Figure 1.
	[Figure 1] Growth rate of household loans and real lending interest rate
	(unit : %)
	Source: Bank of Korea
	This phenomenon might have been caused by the policy of LTV regulation in the third quarter of 2002 (Table 2). The Financial Supervisory Service regulated not only LTV in September 2002 but also DTI in August 2005. However, the regulatory authority ea...
	[Table 2] History of home mortgage loans regulation
	Source: Financial Supervisory Service, Ministry of Strategy and Finance
	However, the Korean government temporarily eased the DTI regulation from August 2010 to March 2011 to stimulate the housing market. DTI regulation was reinstated in March 2011.
	Figure 2 shows that the delinquency ratio of household loans was approximately 2% between the fourth quarter of 2002 and the first quarter of 2005; thereafter, the delinquency ratio decreased gradually. This decrease resulted from the effect of LTV an...
	[Figure 2] Household delinquency ratios and home mortgage loan regulations
	(unit: %)
	Source: Bank of Korea
	However, the ratio of household debt5F  to disposable income6F  rose sharply from 0.62 in the first quarter of 2000 to 1.03 in the third quarter of 2002. The introduction of LTV regulation began to reduce the rate of household loans in the fourth quar...
	Korean households tended to increase mortgage loans during the GFC. Therefore, it is important to investigate the trend of household debt repayment capacity to comprehend the credit risk caused by increasing household debt. The ratio of household debt...
	In addition, the ratio of personal interest payments to disposable income increased from 5.43% in 2005 to 6.33% in 2010 and to 6.60% in 2011. However, the increase in the ratio stayed above 6% after 2006. This finding means that the debt repayment abi...
	[Table 3] Household debt repayment capacity
	Source: Bank of Korea
	3. Theoretical Model for Household Delinquency Ratios
	3.1. Related literature
	Kwak and Kim (2006) chose the proportion of delinquent borrowers to economically active population instead of the consumer default probability as a dependent variable in their model. The explanatory variables were the growth rate of GDP, the ratio of ...
	Davis (1992) set up the consumer default model based on individual financial vulnerabilities data in the United States, the United Kingdom, Germany, Canada, and Japan. The individual consumer default rate was the dependent variable, and the ratio of h...
	Lawrance (1995) added consumer default probability as an option to the life-cycle income model to explain how the possibility of default influences the level of consumption, its sensitivity to income, and the type of borrowing constraints likely to em...
	However, there is no study that considers the effects of lowering interest rates on household delinquency ratios. Low interest rates were enforced to overcome consumer defaults and to prevent the negative effects of the GFC. Additionally, there is no ...
	3.2. A theoretical model
	Ando and Modigliani's (1963) life-cycle model shows that households try to maintain their marginal utility of consumption constantly throughout their lifetime within their budget constraints. Though consumers face different income levels across period...
	(1)
	4. Empirical Analysis
	5. Policy Discussion
	6. Conclusion

