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upcoming three years given conditional forecasts and various macroeconomic scenarios. The
estimation results can be summarized as follows. First, household lending rates have shown
asymmetric behaviors in response to the fluctuations in US monetary policy, with
synchronization between the two countries’ interest rates having escalated since the 2008
crisis. Second, the number of vulnerable households has been growing since 2012, and will
likely expand mildly over the upcoming three years given an around 2%p gradual increase in
interest rates and a stable macroeconomic environment. However, the current trend of
increase in domestic interest rates can cause a rapid expansion in vulnerable households in
conjunction with a series of combined negative shocks such as highly concentrated principal
repayment schedules, sharp declines in housing prices, or an occurrence of crisis. Finally, the
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1. Introduction
The household debt overhang has been one of the critical potential risks in Korea as a small
open economy. The speed of the household debt buildup has been faster than the average in
major country members of the OECD, and its level is now also standing at a relatively high
rank among OECD members. Specifically, household debt has continued to increase since
the second half of 2014, due to the low interest rate trend and to deregulation adopted to
revitalize real estate transactions. The overall rate of growth in household debt jumped from
7.4% per year during the 2008-2013 period to 9.6% between 2014 and 2016. Moreover, the
proportion in total indebted households accounted for by marginal households, who are
presumably vulnerable to external shocks such as interest rate hikes, has risen, while their
share in the total outstanding debt volume has dwindled slightly due to a sharp increase in the
debt of the middle and high income quintiles since 2014.

Given the expected upcoming trend of rising global interest rates, we revisit the household
debt problem in Korea. At present the US has been leading a reduction in global liquidity
through means such as raising interest rates and exiting from quantitative easing. In Korea,
as a small open economy, macro and financial variables such as domestic interest rates,
economic growth, foreign exchange rates and housing prices are all quite changeable in
reaction to external shocks.

However, there have still been few studies on the domestic debt overhang in the Korean
household sector as it relates to external shocks. The previous studies investigating the
mechanism of transmission from US to Korean interest rates has mainly focused on yield
curve approaches which estimate the impact of US interest rate on the term structure of
Korean interest rates (Kang and Lee 2012; Kang and Oh 2015). These works do not fully
consider the macro-financial structure as small open economies in their analyses. Also, not
many simulations have been undertaken involving realistic external shock scenarios. For
example, Kim et al. (2013) and the Bank of Korea (2015) conduct simulations mainly based
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on crises or immediate shock scenarios in which the transmission linkages, running from
external shocks to domestic economic and financial variables, have been hardly explored. We
are interested in the gradual effects of US policy rate changes on domestic interest rate and
household debt overhang in a normal economic situation as well as its effects in an occurrence
of crisis.

Against this backdrop, we first investigate of the channels of transmission from US interest
rates to key domestic key variables in connection with the household debt overhang in Korea,
using asymmetric VAR-X and conditional forecasts based upon Bayesian VAR. Also, we
explore issues related to identifying households that are vulnerable in their debt repayments,
such as over-indebted or marginal households and households at risk of default. And finally,
projections for vulnerable households are conducted for the upcoming three years, given
conditional forecasts and various assumed macroeconomic scenarios.

The overall results of analysis indicate that household domestic lending rates have behaved
asymmetrically in response to the changes in US monetary policy, and that the domestic base
rate will be likely to increase conditional on the upward path of US interest rates. Forecasts
conditional on US interest rates find the number of vulnerable households as likely to grow
modestly over the next three years, given an around 2%p gradual increase in interest rates
and a stable macroeconomic environment. However, the trend of rising domestic interest rates
can cause the number of vulnerable households to rise rapidly if it is accompanied by a series
of combined negative shocks such as highly concentrated principal repayment schedules,
sharp declines in housing prices, or crisis occurrence. Finally, the number of over-indebted
households under the poverty line has been growing since 2012, and their debt repayments
appear to be unsustainable.

The remainder of this paper proceeds as follows: In Section 2 we review the developments in
terms of household debt in Korea, especially in comparison with OECD countries. In Section
3

3 empirical analyses using an asymmetric VAR-X model are conducted, to evaluate the
transmission channels from external shocks to domestic interest rates. In Section 4 the issue
of identifying vulnerable households and their projections are investigated, under conditional
forecasts and various macroeconomic scenarios. In Section 5, finally, we summarize our
empirical findings and draw some policy implications.

2. Household Debt Developments in Korea
2.1 Overview
Unlike the cases in major advanced economies, household debt in Korea has continued to
increase since the 2008 financial crisis without any deleveraging. Household debt, which stood
at 665 trillion won (household credit statistics basis) at the end of the financial crisis, expanded
sharply to stand at 1,359 trillion won1 at the end of the first quarter of 2017.

Figure 2. Volume1) and
Household Debt3) Growth

Figure 1. Household Debt1) Outstanding

Rate2)

of

Notes: 1) Figure for 2017 based on Q1 2) Year-on-year
basis 3) Household credit statistics basis
Source: The Bank of Korea

Note: 1) Household credit statistics basis
Source: The Bank of Korea

Especially, since the second half of 2014 household debt has shown a continuing increase,
due to the low interest rate stance to support the recovery of growth and to the deregulation

Nominal GDP on the other hand increased 1.6 times, from 1,043 trillion won in 2007 to 1,637 trillion won in
2016.
1
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carried out to revitalize real estate transactions. Over the 2008-2013 period total household
debt jumped from 59 trillion won to 108 trillion won in 2014-2016, and the rate of household
debt growth accelerated from 7.4% per year during 2008-2013 to 9.6% during 2014-2016.

The household debt level and rate of growth, which indicate the degree of household leverage,
are significantly higher in Korea than the average among OECD member countries.2 At yearend 2015 the Korean ratios of household debt to disposable income and to GDP were 169.0%
(178.9% at end-2016) and 91.0% (95.6% at end-2016) respectively, to both surpass the OECD
averages (134.0%, 72.4%). During the 2008-2015 period the amounts of increase in the ratios
of Korean household debt to disposable income and to GDP 3 also exceeded the OECD
averages (Korea: +29.5%p, +15.3%p; OECD averages: +2.2%p, +3.0%p).

By period, the average annual percentage increases in the ratios of household debt to
disposable income and to GDP in Korea have expanded significantly,4 from 3.5%p and 1.6%p
respectively in the 2008-2013 period to 4.4%p and 2.8%p in the period from 2014 to 2015. In
contrast, OECD members as a whole showed average annual increases of 0.5%p and 0.7%p
between 2008 and 2013, which then fell by 0.5%p and 0.6%p from 2014 to 2015.

However, in order to assess the level of risk through the household debt ratios, it is also
necessary to consider the structure of the housing market, the funding method and the tax
burden ratio of each country. In Korea, the home ownership incentive is strong and rental
housing is supplied mainly to households (individuals), and so household financial liabilities
are concentrated among households. In the Nordic countries, on the other hand, where the

For 27 among the total 35 OECD member countries on which the relevant statistics since the end of 2007 can
be obtained
3 The time series disconnections stemming from the shift in the statistical standard (1993 SNA → 2008 SNA)
were adjusted by using the rates of increase/decrease of the reference time series before the change.
4 In particular, the ratios of household debt to disposable income and to GDP increased by 9.9%p and 4.6%p
respectively in 2016.
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tax burdens are high due to their public pension expenditures, 5 disposable incomes are
relatively low and the household debt-to-disposable income ratios hence high.

Figure 4. Growth in Household Debt1)
Ratios2)

Figure 3. Household Debt1) Ratios2)

Notes: 1) Flow-of-funds basis; figures for the OECD are the averages of the members surveyed (17.4.28). 2)
For Korea, the time series disconnections due to the shift in the statistical standard (1993 SNA → 2008 SNA) are
adjusted using the rates of change of the time series before the shift.
Source: The Bank of Korea

2.2 Household Debt Structure and Distribution
The structure of household debt in Korea is improving mainly in terms of banks’ total home
mortgage loans. The maturity of mortgage loans is also lengthening, as the proportions in total
bank home mortgages accounted for by amortizing loans and fixed-rate loans have risen
sharply,6 and the share of those with maturities over 10 years has also increased (from 48.6%
at end-2013 to 52.2% at end-2016).

(Taxes + Social security spending) / GDP (%, as of 2015): Denmark 46.6, Norway 38.1, Netherlands 37.8, US
26.4, Korea 25.3
6 Proportion of amortizing loans (%): 18.7 at end-2013 → 45.1 at end-2016
5

Proportion of fixed-rate loans (%): 15.9 at end-2013 → 43.0 at end-2016
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Figure 5. Proportions) of Fixed-rate and Figure 6. Maturity Structure of Bank
Amortizing Loans1
Home Mortgage Loans1)

Note: 1) End-period; dotted lines indicate the target
proportions
Source: Financial Supervisory Service

Note: 1) End-period
Sources: Domestic banks’ business reports

Household debt is distributed mainly among high-income and high-credit borrowers. Among
household loans, the proportion held by high-income borrowers (having incomes in the top
30%) slipped slightly from 66.2% at the end of 2013 to 65.5% at end-2016, while that of highcredit borrowers (grades 1-3) rose sharply (54.7% → 65.7%) during the same period.7

In

terms of net assets, the share of household debt held by borrowers in the 4th and 5th income
quintiles (top 40%) also fell slightly (61.8% → 60.8%) during this period.
Figure 7. Proportions of Household Figure 8. Proportions of Household
Debt,1) by Income Bracket2)
Debt,1) by Credit Rating2)

Notes : 1) Proportions in total household debt 2)
Based on high-income (upper 30%), middle-income
(30~70%) and low-income (70~100%) brackets
Source: The Bank of Korea (Consumer Credit Panel)
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Note : 1) Proportions in total household debt 2)
Borrowers with credit ratings of 1~3 defined as highcredit, those with ratings of 4~6 as medium-credit, and
those with ratings of 7~10 as low-credit
Source: The Bank of Korea (Consumer Credit Panel)

The delinquency rate on loans has continued to decline amid the low interest rates.
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2.3 Household Debt Repayment Capacities8
As a percentage of their incomes, the principal and interest repayment burden of households
with financial liabilities has increased (from 28.0% in 2014 to 34.2% in 2016). Since 2014 the
interest repayment burden has shrunken (from 6.6% in 2014 to 6.2% in 2016), while the
burden of principal repayments has jumped significantly (21.4% → 28.0%). This9 is attributable
to the steep rise in household debt since 2015, along with the declines in lending rates and
the increase in amortizing mortgage loans, amid conditions of sluggish income growth. During
the same period household loan DSRs increased in all income quintiles except for the first
(lowest 20% of incomes).
Figure 10. Changes in DSR, by Income
Quintile

Figure 9. Debt Service Ratio (DSR)

Note: Based on households with financial liabilities
Source: Survey of Household Finances and Living
Conditions

Note: Based on households with financial liabilities
Source: Survey of Household Finances and Living
Conditions

Evaluation using data from the Survey of Household Finances and Living Conditions. Data on households with
the same size (20,000 households), that can be used to calculate their debt repayment capacities, are available
from 2014 for income standards and from 2012 for assets. On the other hand, the ability to repay debt is evaluated
by whether the repayments of principal and interest are covered by the incomes of the borrowers or the households,
and whether the debts can be repaid by the stock.
9 Household income growth per household (%, Survey of Household Finances and Living Conditions): 2012: 5.2
→ 2014: 4.1 → 2016: 2.3
8

8

On the basis of asset holdings, the ratio of total assets to total liabilities of households with
financial liabilities declined slightly from 4.1 times in 2013 to 3.9 times in 2016. The ratio of
financial assets to financial liabilities also fell slightly (1.4 to 1.2 times) during the same period.

Figure
11.
Total
Liabilities Ratio1)

Assets-to-Total Figure 12. Financial Assets-to-Financial
Liabilities Ratio1)

Note: 1) Based on households with financial liabilities
Source: Survey of Household Finances and Living Conditions

2.4 Debt of Vulnerable Households
In the process of this increase in household debt overall, the debts of vulnerable households,
which are less able to repay them, are gradually increasing. The amount of loans to vulnerable
borrowers rose from 76.8 trillion won at the end of 2013 to 78.5 trillion won as of end-2016.
The share in total borrowings accounted for by vulnerable borrowers however fell from 8.0%
to 6.2%, as the amount outstanding of loans to high-quality borrowers increased during the
same period. The debt of marginal households climbed from 54.9 trillion won in 2014 to 62.0
trillion won in 2016, while the proportion in total liabilities of those held by them fell from 7.3%
to 7.0% as the liabilities of high-quality households rose during this period. Meanwhile, as of
end-2016 the proportions among the debts of vulnerable groups accounted for by unsecured
loans, and loans extended by non-bank financial institutions (40.2% and 67.6%, respectively),

9

which have high interest rates and are regarded as floating-rate loans, greatly surpassed the
proportions (22.4% and 42.9%, respectively) among borrowers as a whole.

Figure 13. Proportion and Value1) of Debt
Held by Vulnerable Borrowers2)

Figure 14. Proportion and Value of Debt
Held by High-risk Households1)

Notes: 1) Value calculated by multiplying the
outstanding amount of total household debt at the
year-end by the proportion of debt to vulnerable
borrowers 2) Multiple loan borrowers with low incomes
or low credit ratings
Source: The Bank of Korea (Consumer Credit Panel)

Note: 1) Households having DSRs > 40% and DTAs >
100%
Source: Survey of Household Finances and Living
Conditions

Figure 15. Proportions of Unsecured Figure 16. Proportions of Borrowings
Loans1) in Total Loans Held by Vulnerable from Non-bank Financial Institutions in
Borrowers2)
Total Loans Held by Vulnerable
Borrowers2)

Notes : 1) Based on loans other than secured loans and guaranteed loans 2) Multiple loan borrowers with low
credit ratings (ratings of 7~10) or low incomes (bottom 30%)
Source: The Bank of Korea (Consumer Credit Panel, Household Credit Statistics)
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3. Asymmetric Effects of US Interest Rates on Household Debt
in Korea
3.1 Data and Model Specification
In this section we investigate the impact of US interest rates on household debt in Korea using
an Asymmetric VAR-X Model.10 Asymmetric VAR-X is employed to test the asymmetry in the
effects of tightening and easing in US monetary policy. Specifically, the US interest rate
change series will be divided into a positive value series (tightening series) and a negative
series (easing series), and each series will be estimated separately by VAR-X. Accordingly
the Asymmetric VAR-X Model can be written as follows:
Yt = A0 + A1(L)Yt + btight*ΔUSratet,tight + bease*ΔUSratet,ease + t

(1)

where ΔUSratet,tight denotes US monetary policy tightening, in other words an increase in US
interest rates, while ΔUSratet,ease represents US monetary policy easing, or a US interest rate
decline. We first use the US Federal Funds Rate to represent US interest rates, and then also
consider the 10-year US Treasury bond rate for a robustness check.

Yt is the vector of endogenous variables, which include four key domestic variables related to
household debt: the interest rate on loans to households, household debt, real housing prices
and the consumer price index. We eliminate any non-stationarity by taking the first-difference
form of Korea’s household loan interest rate, the first-difference logarithm forms of the real
housing price and the consumer price index, and the household debt. The lag length is set at
1.

The endogenous data vector can be written as follows:

10

Bassett et al. (2010) also examine asymmetric effects in their VAR-X model.
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Yt = {Δir, debt, Δhouseprice, Δcpi}

(2)

The dataset is monthly data from 2003M12 to 2017M05. Additionally, in order to examine the
difference in the impact of US interest rates on Korean household debt, we split the data
sample into two sub-samples: the pre-crisis period 2003M12 to 2008M08, and the post-crisis
period 2008M09 to 2017M05. The descriptive statistics of all variables used in the Asymmetric
VAR-X Model are shown in Table 1:

Table 1. Descriptive Statistics

Obs.

Average

Standard
Deviation

Min

Max

162

-0.001

0.198

-0.960

0.526

162

-0.012

0.209

-1.110

0.530

162

-0.017

0.164

-1.170

0.430

162

-0.006

0.890

-1.958

2.448

Δhousepricet Change in real housing price (%)

162

0.030

0.470

-0.961

2.838

Change in consumer price index
(%)

162

0.196

0.231

-0.332

0.911

Variable
Δfundratet
Δtbondt
Δirt
debtt

Δcpit

Definition
Change in US effective Federal
Funds Rate (%)
Change in US 10-year Treasury
constant maturity rate (%)
Change in interest rate on loans
to households (%)
HP-filtered Household debt
growth (%)

3.2 Empirical Results
The impulse responses of Korea’s household loan interest rate, household debt volume, real
housing price and inflation to a change in the US federal funds rate are shown in Figures 17
to

19—for

the

total

sample

period

(2003M12~2017M5),

the

pre-crisis

period

(2003M12~2008M8), and the post-crisis period (2008M9~2017M5) respectively. Here we
present the responses of household debt-related domestic variables to US monetary policy
easing (a -25bp shock) and tightening (a +25bp shock) separately.
In the total observed period, Korea’s interest rate on household loans shows a slight decline
of 0.01%p in response to US monetary policy easing, but the response is statistically
12

insignificant. Significant changes are however observed in the cases of Korea’s real housing
price and inflation. A cut in the federal funds rate leads to a fall of approximately 0.09%p in
the real housing price in the first month, and this downward trend continues before
disappearing after six months. The response of inflation to a decline in the federal funds rate
is a significant three-month rise that peaks at 0.06%p in the first month. The response of
Korea’s household debt to US monetary policy easing is insignificant. In the case of US
monetary tightening, on the other hand, the response of household loan interest rates is more
significant than in the easing case, with rates rising by 0.05%p after a US shock of +25bp. The
other three domestic variables tend to show no significant changes in response to such a US
federal funds rate hike:

Figure 17. Responses to US Federal Funds Rate Easing vs. Tightening
<Sample: 2003M12~2017M5>

Easing (-25bp)

Tightening (+25bp)
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When we examine the responses of the four variables in the pre-crisis period (see Figure 18),
the results following US monetary policy easing are in general similar to those observed for
the total sample period, with the exception of a significant fall that is seen in the household
loan interest rate. However, the responses to a federal funds rate hike during the pre-crisis
period are markedly different from what we see in the total sample. US monetary policy
tightening leads first to an increase of 0.03%p in the interest rate on loans to households in
the first month, after which the rate declines from the second month. Korea’s pre-crisis period
household debt shows a significant drop of from 0.1%p to 0.2%p after two months, while we
also observe a decrease in Korea’s real housing price in response to US monetary policy
tightening:

Figure 18. Responses to US Federal Funds Rate Easing vs. Tightening
<Subsample: 2003M12~2008M8>

Easing (-25bp)

Tightening (+25bp)
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During the post-crisis period, as shown in Figure 19, Korea’s household loan interest rate falls
by 0.04%p following a US federal funds rate shock of –25bp. We also observe trends of 0.1%p
and 0.15%p decreases in household debt and the real housing price respectively in response
to US monetary easing. In comparison to the total sample and pre-crisis periods, the postcrisis response of household lending rates to a tightening in US monetary policy is highly
significant, as they rise by up to 0.25%p. The three other variables meanwhile do not show
any considerable changes.11

Figure 19. Responses to US Federal Funds Rate Easing vs. Tightening
<Subsample: 2008M9~2017M5>

Easing (-25bp)

Tightening (+25bp)

The decreases in CPI following a US Federal funds rate shock of –25bp display a puzzle, which is
sometimes reported in empirical analyses depending on model specifications. In our study, the price
puzzle is only found for the post-crisis period.
15
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The four domestic variables’ responses to 10-year US Treasury bond rate easing and
tightening are shown for a robustness check in Figures 20 to 22. The responses of the
household loan interest rate, household debt, the real housing price and inflation in the full
period of 2003M12~2017M5 are shown in Figure 20. During this period a drop in the 10-year
US Treasury bond rate leads to a fall of 0.04%p in the interest rate on household loans.
Korea’s household debt is meanwhile seen rising by approximately 0.13%p in the first month
following such a drop, and to sustain an upward trend in the whole observed period of 12
months. The response of the real housing price to US Treasury bond rate easing is statistically
significant after four months, and records a decrease of 0.02%p. In contrast, however,
following an increase in the US Treasury bond rate the responses of all four variables are
found to be statistically insignificant.

Figure 20. Responses to US Treasury Bond Rate Easing vs. Tightening
<Sample: 2003M12~2017M5>

Easing (-25bp)

Tightening (+25bp)

16

The responses to US Treasury bond rate changes during the pre- and the post-crisis periods
are presented in Figures 21 and 22 respectively. During the period preceding the crisis, neither
a decrease nor an increase in the US Treasury bond rate appear to have significant impacts
on the four variables, as all of the responses are statistically insignificant.

Figure 22 on the other hand shows significant changes in the impulse responses of most of
the variables in the post-crisis period. Firstly, following a decline in the US Treasury bond rate,
the interest rate on household loans falls by 0.04%p after one month, and this response is
statistically significant in 2 months. Household debt records an increase of 0.13%p which lasts
until the sixth month. The real housing price falls by 0.02%p in response to a –25bp US
Treasury bond rate shock, while the response of inflation is not statistically significant.
Secondly, in the case of a US Treasury bond rate increase, the household loan interest rate
responds by an increase of 0.02%p in the first month, which finally disappears after seven to
eight months. The response of household debt is also statistically significant during the whole
observed period of 12 months, as it rises by 0.06%p to 0.1%p. The real housing price and
inflation both show upward trends as well, although their responses are statistically
insignificant:

Figure 21. Responses to US Treasury Bond Rate Easing vs. Tightening
<Subsample: 2003M12~2008M8>

Easing (-25bp)
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Tightening (+25bp)

Figure 22. Responses to US Treasury Bond Rate Easing vs. Tightening
<Subsample: 2008M9~2017M5>

Easing (-25bp)

Tightening (+25bp)

Finally, Figure 23 shows the 6-month horizon cumulative responses of the household loan
interest rate and household debt growth to a decrease and an increase in the US federal fund
rate. We can see significant changes in the household loan interest rate and household debt
18

growth in the post-crisis subsample period, in comparison to those during the total sample and
the pre-crisis subsample. Especially, the response to US monetary policy tightening in the
post-crisis period is almost three times that in the total sample for the household lending rate,
and up to 10 times higher in the case of household debt growth. In general, in the total sample
and the two subsample periods, Korea’s household debt show a trend of falling in response
to both easing and tightening of US monetary policy, but the decrease in the case of tightening
is highly significant:

Figure 23. Cumulative Responses to US Federal Fund Rate Easing vs. Tightening,
over 6-month Horizon
Household Loan Interest Rate

Household Debt growth

Note: Sample: 2003M12~2017M5, Subsample
2003M12~2008M8, Subsample 2: 2008M9~2017M5

4. Projections

for

1:

Households

with

Debt

Repayment

Vulnerabilities
4.1 Conditional Forecasts using Bayesian VAR
In the previous section the asymmetric response behaviors of the household lending rate in
Korea were investigated. Particularly, it was found for the post-crisis sample period that the
rate would rise by close to 0.25%p in response to a 0.25%p US monetary policy tightening. In
this section we investigate the potential changes in the proportion of vulnerable households in
response to a shock in which US policy rate would rise for the upcoming three years. It should
19

be noted that we use here the call rate instead of the bank household lending rate involved in
our previous asymmetric VAR-X model. This implies two points. First, it can complement our
previous analysis through enabling us to deal directly with the transmission channel between
an exogenous policy rate and the domestic policy rate. Secondly, the call rate as the basis
interest rate can have effects not only on bank lending rates but also on non-banking financial
sector and non-institutional lending rates.

For this analysis, we first construct a Bayesian VAR model incorporating the US policy rate
and domestic macro and financial variables. The reason for adoption of Bayesian VAR can be
understood as due to its well-known superior performances in economic forecasts Secondly,
we execute the forecasts for domestic variables including the call rate, conditional on the US
policy rate’s path which is exogenously imposed. Finally, we conduct projections for
households vulnerable in their debt repayments, given various macroeconomic scenarios
associated with the conditional forecasts for domestic interest rates.

The endogenous variables in our Bayesian VAR model are displayed in Table 2. The most
exogenous and shock-generating variable is the effective federal funds rate in the U.S.,
denoted by funds rate. The other endogenous variables are all domestic variables related with
the Korean economy: the Won/$ foreign exchange rate denoted by fxr, the ratio of the current
account relative to GDP, denoted by ca_y, the real GDP growth rate, denoted by y, the rate of
CPI increase, i.e. inflation, denoted by p, and the call rate, a typical interest rate for the interbank money market, denoted by call rate:

Table 2. Endogenous Variables in Bayesian VAR

Variables

Description

funds rate

US effective federal funds rate

fxr

Won/$ exchange rate

ca_y

Korean current account-to-GDP ratio
20

y

Real GDP growth rate in Korea

p

CPI growth rate in Korea

call rate

Call rate

Sources: Funds rate from FRED of FRB St. Louis; all other data from BOK ECOS

The causal flow in the VAR model indicates that a shock from the funds rate can ultimately
affect the call rate via transmission channel through both external sector such as the foreign
exchange market and internal real economic situation. The former includes the foreign
exchange rate and the current account ratio, and the latter GDP growth and inflation. The
external variables related with the foreign exchange market are assumed to have greater
degrees of exogeneity than internal variables such as economic growth and inflation as
displayed in Table 2.

The data sample is from 2003 Q4 to 2017 Q1, consistent with the data period for our previous
asymmetric VAR-X analyses. We use quarterly frequency basis data in this section, however,
rather than monthly, on the grounds that quarterly frequency could be more stable for drawing
economic implications under the conditional forecasting setup using Bayesian VAR. The four
lags of the endogenous variables are used in the VAR framework, which indicates that one
year of lagged variables are allowed to be interacted by each other. The conventional Choleski
decomposition is adopted for the VAR identification, where the ordering of the degrees of
exogeneity from top to bottom is just the same as that displayed in Table 2. The typical
Minnesota prior (Litterman 1986; Son 2010) is adopted for the Bayesian VAR. The use of
Minnesota prior implies that the distributions for the dynamic coefficients are set so that the
less the effects of the lagged variables, the more the lags in the endogenous variables. More
specifically, the distributions from which the dynamic coefficients are drawn are set to be more
tightly condensed around zero as the lags grow. The Bayesian VAR is estimated by Gibbs
sampling, a numerical method, in which a posterior density can be estimated from conditional
posterior densities using zigzag random sampling across each conditional density. Finally, the
21

VAR equation is written as in Equation (3), where A is a constant vector, the Bs are dynamic
coefficient matrices, and E is an error term vector. B0 is the lower triangular matrix for the
Choleski decomposition:
𝐵0 𝑌𝑡 = 𝐴 + 𝐵1 𝑌𝑡−1 + 𝐵2 𝑌𝑡−2 + 𝐵3 𝑌𝑡−3 + 𝐵4 𝑌𝑡−4 + 𝐸𝑡
𝑌 = [𝑓𝑢𝑛𝑑 𝑟𝑎𝑡𝑒; 𝑓𝑥𝑟; 𝑐𝑎− 𝑦; 𝑦; 𝑝; 𝑐𝑎𝑙𝑙 𝑟𝑎𝑡𝑒]

(3)

The conditional forecasts for the upcoming three years are conducted using Waggoner and
Zha (1999)’s method. The conditional forecast can be described such that it would be similar
to estimating the response functions of the endogenous variables of interest to continued
impulses from an exogenously plugged path. In this paper the variable of interest is the call
rate, the base interest rate for all interest rates in Korea, and the exogenously plugged path is
the trend of increase in the US federal funds rate. The forecasting performance of Bayesian
VAR has been well established in the previous literature.

Meanwhile, the previous literature exploring the mechanism of transmission from US to
Korean interest rates has focused heavily on term structure approaches (Kang and Lee 2012;
Kang and Oh 2015). Here we are more interested in the historical responses of domestic
macro variables such as the call rate to shocks from the US policy interest rate. In other words,
Korean monetary policy is likely to consider not only domestic growth and inflation, but also
changes in external conditions including global interest rates, the foreign exchange market,
and Korean current account.

We now set a scenario (or conditions) for the effective federal funds rate from 2017 Q3 to
2020 Q2, as follows:
•

Q3 2017 (current situation): 1.15%

•

End-2017: 1.40%

•

Q2 2018: 1.90%
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•

Q2 2019: 2.90%

•

Q2 2020: 3.90%

Under this scenario, the policy rate would increase by approximately 2.7%p, in a gradual
manner, over the next three years when compared to the cases of three times tightening
phases in US policy rate since 1990 in which the rate had risen 3.07%p within one year and
half on average. In this paper’s simulation, the speed of increase in US policy rate on average
would be less than 1.5%p within one year and half.

The impulse response functions to a one standard deviation shock of the effective federal
funds rate are displayed in the Appendix. The response of the call rate reaches its peak after
from four to six quarters. The overall estimated impulse response functions suggest a
synchronization of business cycles between the US and Korean economies. In other words,
the responses of the foreign exchange rate, economic growth, and inflation indicate boom
periods in the domestic economy accompanying an expansionary business cycle in the US.
In line with the boom periods in both countries, contractionary monetary policies like the raising
of interest rates could be followed.

Figure 24. Three-year Forecasts Conditional on Federal Funds Rate Path1)
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Note: 1) The red lines are the means and the dotted lines are the boundaries of 68% of each
forecast distribution.

The forecasts for the domestic macro variables conditional on the three-year US rate path are
shown in Figure 24. The red lines are the forecast means and the dotted lines the 68%
boundaries of each forecast distribution. For the US federal funds rate only a single mean
value exists, due to the conditional path being exogenously imposed. The three-year forecasts
for the increase in the call rate following a US rate rise are as follow:
•

Q2 2018: 1.23 < 1.94 < 2.63

•

Q2 2019: 1.77 < 2.72 < 3.65

•

Q2 2020: 2.40 < 3.42 < 4.41

The lower values indicate the lower ends of the 68% distribution and upper values the upper
ends. Even the lower end of the forecast call rate distribution would rise to around 2.4% in
2020 with a continual rise in the US interest rate. The upper end of the forecast distribution
turns out to hit above 4%, a scenario that seems less likely given the current sluggish
economic conditions in Korea and the quite heightened sensitivity of economic participants
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accustomed to long-term low interest rates. At any rate, the mean forecast is above 3% in mid2020 conditional upon the US rate path. The increment in domestic interest rates would mark
78.9% of the total increment in the US federal funds rate path. This can be a magnitude similar
to that estimated for the post-crisis tightening case in our asymmetric VAR-X analysis. And
the enhanced synchronization among international interest rates is also found in recent studies
(Miyajima et al. 2012; Turner 2014).

4.2 Identifying Households with Debt Repayment Vulnerabilities
In this section issues related with identifying households vulnerable in their debt repayments
are discussed, and we apply novel identifying methodologies using household-level panel data.
For this task balanced household-level panel data are constructed using the Household
Finance and Living Conditions Panels from 2012 to 2016. After some relevant treatments for
missing sub-items, the panel data include an annual 9,428 households for the common panels
and around 4,700 households yearly for the finance panels. The common panels originally
had around 20,000 households each year, but they have been cut in half because of natural
attrition and missing variables in the process of the balanced panel construction. The finance
panels meanwhile started out with around 10,000 households, but have similarly been reduced
to around half of that.
Following D’Alessio and Iezzi (2013), we apply a new debt service ratio (DSR) methodology
based upon gross income, in place of disposable income since disposable income has many
weaknesses as an indicator such as less solid definition, numerous missing variables, etc.
There can be a sizable negative DSR in terms of disposable income due to a negative
denominator, i.e. a negative disposable income that can occur after subtracting social
contributions, taxes, and principal plus interest repayments from gross income. Cases of
negative disposable incomes can easily come to be deleted, which can subsequently lead to
an estimate for vulnerable households smaller than the true value. The concept of disposable
income can also vary across countries. For example, the Nordic countries can have relatively
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smaller disposable incomes because of their huge social contributions, which may as a result
mean high DSRs in terms of disposable income that does not however necessarily indicate
deterioration in the debt repayment capabilities of households. We therefore try here to
investigate households vulnerable in their debt repayments using their DSRs in terms of gross
income, as shown in Equation (4):

𝐴1 =

max(0, 𝐷−𝐹𝐴)
𝐷

𝑅

∗ (𝑌−𝐹𝐼) > 30%

(4)

D: total debt (financial debt plus residential deposits such as cheonse)
FA: financial assets
R: principal and interest repayments
Y: gross income
FI: financial income, which is not available in the Household Finance and
Living Conditions Panels

Equation (4) implies that a household with a DSR of more than 30% could be excluded from
the vulnerable household’s category if it has sufficient financial assets to cancel out its current
debt amount. Next we can consider debt repayments through disposals of real assets as well
as financial assets, as shown in Equation (5). Here real assets excluding owners’ personal
dwellings can be easily converted into liquid assets to repay debt:

𝐴2 =

max(0, 𝐷−𝐹𝐴−𝑅𝐴2)
𝐷

𝑅

∗ (𝑌−𝐹𝐼−𝑅𝐴𝐼) > 30%

RA2: real assets excepting owner’s own dwelling
RAI: property tax
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(5)

Finally, an indebted household can reduce its total debt volume through disposal of even its
own dwelling, which is specified in Equation (6). However, after disposals of their own
dwellings, the households must pay rents throughout their lifetimes. In other words, they
should only utilize their residual life estate values (f) after reserving future-expected rental
payments. Therefore, a certain percentage of the market value of a household’s own dwelling
should be secured for future payment of rent. We apply the reverse mortgage valuations of
Korea Housing Finance Corporation, which depend on the head of household’s age such that
the residual life estate value is 0.4 (or 40% of the housing price) if the household head is
between 20 and 35 years, 0.5 if between 36 and 45 years; 0.6 if between 46 and 55 years;
0.7 if between 56 and 65 years; 0.8 if between 66 and 75 years, and finally 0.9 if 76 years or
older. As the household head’s age grows, the residual life estate value (f) increases.
Meanwhile, we can also consider the case of f being one, so that the full value of a dwelling is
used for the household debt repayment:

𝐴3 =

max(0, 𝐷−𝐹𝐴−𝑅𝐴2−𝑅𝐴1∗𝑓)
𝐷

𝑅

∗ (𝑌−𝐹𝐼−𝑅𝐴𝐼) > 30%

(6)

RA1: own dwelling
f: residual life estate value for debt repayments

In addition, two indicators of the Bank of Korea are also reviewed: the traditional marginal
households (Kim et al, 2013), and a newly introduced indicator of households at risk of default
(BOK, 2015). Both indicators are defined in Equation (7):

Marginal households: DSR > 40% and net assets < 0
Households at risk of default: HDRI > 100%
HDRI = (1+ (DSR – 40%)) * (1+ (liabilities/assets – 100) * 100
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(7)

The DSRs in the two categories defined in Equation (7) are based on disposable incomes
including interest payments. The original definition of disposable income does not include
interest payments, but a revised disposable income is needed for the DSR calculation.
Sometimes households can be confused as to whether they are paying interest only or interest
plus principal. This is another potential weak point in the DSR based on disposable income. It
is worth noting that we do not apply real asset valuation differentiated across the degree of
liquidity in the calculation of households at risk of default, due to the absence of information
on that.

The results of estimation to identify over-indebted households are displayed in Table 3. Two
more indicators, Households under the poverty line and Households borrowing from noninstitutional lenders, are also introduced. The former indicates households that have less than
60% of the median for equalized disposable incomes after interest and principal repayments,
where equalized disposable income is the disposable income adjusted for the number of
household members. The latter indicates households indebted to Daebu money lenders,
credit-specialized financial companies etc., which charge quite high interest rates in their
household lending.

Table 3 indicates that three major indicators—over-indebted households with A3 in Equation
(6), marginal households, and households at risk of default—increased continuously from
2012 to 2016, by from 2 to more than 3%p. The strong policy encouragement of amortized
mortgage lending since 2012 also presumably contributed to these trends in part, by reducing
the share among total mortgage loans of those on which interest only is paid. In addition, the
annual average increases in the three indicators ranged from 0.45 to 0.80%p, quite high
speeds compared to other OECD countries whose household debts have been deleveraged
or stagnated since the 2008 global financial crisis.
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The share in total indebted households of households at risk of default is 11.0%, a bit higher
than the 10.3% value published by the Bank of Korea in 2015. As discussed earlier, this
difference can come from several sources—differences in treatment for missing items,
whether balanced panels are used or not, and whether real asset valuation in terms of liquidity
is applied or not. At any rate, the gap is relatively small and the estimated indicators are good
enough to be trusted in identifying the vulnerable households. Meanwhile, the Italian
corresponding value for over-indebted households with A3 is a mere 1.1% and the
corresponding value for households under the poverty line only 6.2%, indicating that the
problem of households with debt repayment vulnerabilities could be more critical in Korea.

Table 3. Trends of households1) with debt repayment vulnerabilities
(%, %p)
2012 (A)

2013

2014

2015

2016 (B)

B-A

(B-A)/4

Over-indebted households (A3)

1.2

1.4

2.0

2.5

3.1

1.9

0.45

Marginal households

1.6

1.9

3.0

3.6

4.3

2.7

0.68

Households at risk of default

9.7

9.5

11.0

12.2

13.2

3.2

0.80

Households under poverty line2)
13.9
14.4
14.0
13.9
13.5
-0.4
-0.10
Households borrowing Non11.2
11.9
12.5
10.4
11.4
0.2
0.05
Institutional lenders3)
Notes: 1) Shares in total indebted households 2) Households whose equalized disposable incomes
after their debt repayments are less than 60% of the median in equalized disposable income of total
indebted households. 3) Daebu money lenders, credit-specialized financial companies, etc.

4.3 Projections for Vulnerable Households under FFR Scenarios
In this section projections for over-indebted households over the next three years are
conducted based on scenarios for the future path of the US federal funds rate. More
specifically, projections for 2018 through 2020 are executed, and the projection for 2017 could
be ranged as an average between historical realization for 2016 and projected value for 2018.
Also, a baseline scenario for the Korean economy associated with household debt in the
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projected years is assumed as follows, in consideration mainly of the trends in the household
panel data between 2014 and 2016 as well as the new government’s policy directions:
•

Increments in interest payments in line with the forecast increases in the call rate
are added to the historical interest payments as of 2016.

•

Gross income grows by 3.8% per year, given that the average values in the
household panel grew by 3.8% annually between 2014 and 2016.

•

No changes in the nominal housing price level,

•

No changes in financial assets or financial liabilities from those in 2016, given that
the average values for net financial assets in the household panel have been
stagnant, having grown by near zero (-0.3%) annually between 2014 and 2016.

•

Principal repayment schedules: (i) 20-year amortization from 2018 to 2020, plus 10%
growth annually in principal repayment from the base year of 2016; (ii) principal
repayment grows by 26.5% per year, based upon the realized growth rates in the
household panel between 2014 and 2016.

A relevant evaluation of the principal repayments schedule is a quite challenging task, given
the variety of underlying factors such as the intensity of the government policy promoting
amortization, interest rate developments, variations in households’ own decisions, etc. In this
paper we assume two schedules. First, principal repayments can follow the very recent trend
seen between 2014 and 2016, during which period principal repayments increased by an
annual average 26.5%. Secondly, we also consider a relatively mild debt repayment schedule
in which the average amortization period of mortgages is set at 20 years for all indebted
households, plus 10% increases each year in principal repayment after 2016, the base year,
during the next three years. This assumption more or less reflects an assumption that the
government policy direction of extending the amortization period for home mortgage loans will
be sustained, and that the rapid recent increase in principal repayments will persist over the
next three years. Furthermore, we check the cases at the lower and upper boundaries for the
call rate path in response to US interest rate shocks.

30

Table 4 shows the projections for the shares among all indebted households of those that are
vulnerable in their debt repayments under the forecasted mean path of the call rate from 2018
up through 2020, of 1.94%  2.72%  3.42%, as well as 20-year amortization in principal
repayments plus 10% increases each year in principal repayments from 2016. The shares
increase moderately, from 3.1 to 4.6 for over-indebted households, from 4.3% to 6.3% for
marginal households, and from 13.2% to 15.7% for households at risk of default. The annual
average rates of growth range from 0.38 to 0.63%p, a bit slower than the realized values
between 2012 and 2016 which ranged from 0.45 to 0.80%p. The period from 2012 and 2016
can be characterized as one of downward trends in interest rates and modest rises in housing
prices nationwide. Even assuming the stable economic situation, with the two macroeconomic
circumstances of gradually rising interest rates and stagnating housing prices, the shares of
households having debt repayment vulnerabilities would be projected to increase mildly and
stand at from 4.6 to 15.7% of total indebted households:

Table 4. Projections for households1) with debt payment vulnerabilities,2) given mean path of call
rate3) plus 20-year amortization: Baseline scenario

Over-indebted
households
(A3)
Marginal households

(%, %p)
B - A (B-A)/4

2016 (A)

2017

2018

2019

2020 (B)

3.1

3.7

4.3

4.4

4.6

1.5

0.38

4.3

5.1

5.9

6.2

6.3

2.0

0.50

Households at risk of default
13.2
13.2
15.3
15.5
15.7
2.5
0.63
Notes: 1) Shares in total indebted households 2) Scenario of principal repayment schedule from
2018 to 2020 would be distributed by 20-year amortization plus annual 10% increases in principal
repayment 3) Mean path of forecasted call rate conditional on US policy rate from 2018 to 2020:
1.94%  2.72%  3.42%

Table 5. Projections for households1) with debt payment vulnerabilities,2) given lower-bound path of
call rate3) plus 20-year amortization

Over-indebted
households
(A3)
Marginal households

2016 (A)

2017

2018

2019

2020 (B)

B-A

(%, %p)
(B-A)/4

3.1

3.7

4.3

4.3

4.4

1.3

0.33

4.3

5.1

5.9

5.9

6.1

1.8

0.45
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Households at risk of default
13.2
13.1
15.3
15.4
15.6
2.4
0.60
Notes: 1) Shares in total indebted households 2) Scenario for principal payment schedule from 2018
to 2020 would be distributed by 20 year amortization plus annual 10% increases in principal repayment
3) Path of forecasted call rate one standard deviation lower than mean path from 2018 to 2020: 1.23%
 1.77%  2.40%

Table 6. Projections for households1) with debt payment vulnerabilities,2) given upper-bound path of
call rate3) plus 20-year amortization

Over-indebted
households
(A3)
Marginal households

(%, %p)
B - A (B-A)/3

2016 (A)

2017

2018

2019

2020 (B)

3.1

3.8

4.4

4.6

4.8

1.7

0.43

4.3

5.2

6.1

6.4

6.4

2.1

0.53

Households at risk of default
13.2
14.3
15.3
15.5
15.8
2.6
0.65
Notes: 1) Shares in total indebted households 2) The scenario for principal payment schedule from
2018 to 2020 would be distributed by 20 year amortization plus annual 10% increases in principal
repayment 3) Path of forecasted call rate one standard deviation higher than mean path from 2018
to 2020: 2.63%  3.65%  4.41%

The cases of the lower- and the upper-bound paths of future interest rates are displayed in
Tables 5 and 6 respectively. The speed of interest rate developments can affect the shares of
households vulnerable in their debt repayments to a certain degree, from 0.2 to 0.3%p, but
does not drive any dramatic differences. Assuming stable operations in economic
performances, shocks to interest rates alone can have limited effects on indebted households.
This implies that the government and the central bank have some room for dealing with
households on the brinks of default, by preventing a negative spiral triggering a financial crisis
or a critical deterioration in macro-prudential soundness. However, continuing and expanding
numbers of over-indebted, marginal and at-risk-of-default households can be a drag on
consumption growth for a long time and subsequently impair economic growth, as discussed
in Choi and Son (2016).

Table 7. Projections for households1) with debt payment vulnerabilities,2) given mean path of call
rate3) plus 26.5% annual increase in principal payments from 2017 to 2020
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(%, %p)

Over-indebted
households
(A3)
Marginal households

2016 (A)

2017

2018

2019

2020 (B)

B-A

(B-A)/4

3.1

3.5

4.0

4.4

4.8

1.7

0.43

4.3

4.8

5.2

5.6

5.9

1.6

0.40

Households at risk of default
13.2
13.0
15.0
16.1
17.5
4.3
1.08
Notes: 1) Shares in total indebted households 2) Scenario where household principal repayments
increase by 26.5% annually from 2017 to 2020 3) Mean path of forecasted call rate conditional on
US policy rate from 2018 to 2020: 1.94%  2.72%  3.42%

We conduct another simulation for the case of principal payment schedule (ii), i.e. by applying
an annual rate of 26.5% growth in the principal repayment volume from 2017 to 2020, and the
projection results are displayed in Table 7. The projection results are more or less similar to
those for the case of the mean call rate path with 20-year amortization of mortgages. The
share of households at risk of default increases much more under repayment schedule (ii),
however, revealing quite sensitive responses to the principal repayment schedule.

Until now our projections have been based largely on two assumptions, about the interest rate
and the principal repayment schedule. To obtain the effects of higher interest rates only on
the shares of vulnerable households, we need to fix the principal repayment schedule and
economic status as in 2016. The projections are executed under the premise that the Korean
economy will continue as it is in 2016 up through 2020, and that only the interest rate will
change, following the forecasted paths conditional on the US interest rate. Table 8 displays
the projection results, showing that a gradual rise in interest rates only with all other variables
held at their values of 2016 can lead the shares of vulnerable households to rise by from 0.2
to 0.3%p:

Table 8. Projections for households1) with debt payment vulnerabilities,2) under scenario of
changes in interest rate only3) with economic conditions of 2016 continuing through 2020

2016 (A)

2017
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2018

2019

2020 (B)

(%, %p)
B - A (B-A)/4

Over-indebted
households
(A3)
Marginal households

3.1

3.2

3.2

3.4

3.4

0.3

0.08

4.3

4.4

4.4

4.5

4.6

0.3

0.08

Households at risk of default
13.2
13.2
13.2
13.3
13.4
0.2
0.05
Notes: 1) Shares in total indebted households 2) Principal payments remain the same from 2016
through 2020. 3) Mean path of forecasted call rate conditional on US policy rate from 2018 to 2020:
1.94%  2.72%  3.42%

We now introduce two further simulations based on two negative scenarios for nominal
housing prices: (i) a modest decline, i.e. of an annual 1% from 2018 to 2020, and (ii) a sharp
decline, of an annual 5% from 2018 to 2020. Table 9 displays the case under the scenario of
a modest decline in housing prices, where the shares of vulnerable households increase by
0.1 to -0.2%p above those in the baseline scenario. Table 10 shows the results for the sharp
decline scenario, in which the shares jump by from 0.3 to 0.9%p compared to the baseline
scenario. Notably, the indicator of households at risk of default turns out to be more sensitive
to housing price changes:

Table 9. Projections for households1) with debt repayment vulnerabilities,2) given mean path of call
rate,3) 20-year amortization, and modest housing price decline4)

Over-indebted
households
(A3)
Marginal households

2016 (A)

2017

2018

2019

2020 (B)

B-A

(%, %p)
(B-A)/4

3.1

3.7

4.3

4.5

4.7

1.6

0.40

4.3

5.2

6.0

6.2

6.3

2.0

0.50

Households at risk of default
13.2
14.3
15.3
15.6
15.9
2.7
0.68
Notes: 1) Shares in total indebted households 2) Scenario of principal repayment schedule from
2018 to 2020 would be distributed by 20 year amortization plus annual 10% increases in principal
repayment 3) Mean path of forecasted call rate conditional on US policy rate from 2018 to 2020:
1.94%  2.72%  3.42% 4) Declines of 1% annually from 2018 to 2020

Table 10. Projections for households1) with debt payment vulnerabilities,2) given mean path of call
rate,3) 20-year amortization and sharp housing price decline4)

Over-indebted
(A3)

households

2016 (A)

2017

2018

2019

2020 (B)

3.1

3.8

4.5

4.6

4.9
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(%, %p)
B - A (B-A)/4
1.8

0.45

Marginal households

4.3

5.2

6.1

6.4

6.6

2.3

0.58

Households at risk of default
13.2
14.4
15.6
16.0
16.6
3.4
0.85
Notes: 1) Shares in total indebted households 2) The scenario for principal payment schedule from
2018 to 2020 would be distributed by 20 year amortization plus annual 10% increases in principal
repayment 3) Mean path of forecasted call rate conditional on US policy rate from 2018 to 2020:
1.94%  2.72%  3.42% 4) Declines of 5% annually from 2018 to 2020

Finally, we conduct simulations under two historical crisis scenarios—duplicating the 1997
Asian Currency Crisis, and the 2008 Global Financial Crisis. Kim et al. (2014) estimated these
shocks’ magnitudes by subtracting the maximum realized economic variables from the
minimum ones between each crisis period, from 1997 to 1998 and from 2008 to 2009.
According to Kim et al., the shocks’ magnitudes can be summarized as follows:
•

Shock magnitude, 2008 crisis: 1.1%p interest rate rise, 0.2% drop in gross disposable
income, 1.1% housing price decline

•

Shock magnitude, 1997 crisis: 4.4%p interest rate rise, 6.4% drop in gross disposable
income, 13.1% housing price decline

Table 11 shows the projections for the two crisis cases, given the baseline scenario with two
principal payment schedules. If the Korean economy were hit by a shock of the same
magnitude as the 2008 crisis, the shares of vulnerable households would climb sharply by
around 2.0%p within one year, given 20-year amortization plus 10% annual increases in their
principal repayments. However, assuming the same principal repayments as of 2016 the
shares would hardly change. The projection results given 20-year amortizations are quite
similar to those for 2018 or 2019 in the case of the presumed 5% annual decline in housing
prices in Table 9. It bears noting that realization would be must faster in the crisis case, usually
within one year, which can impose time limits on the authorities for responding with appropriate
measures. The projection results for the 1997 crisis case show that the status of vulnerable
households would deteriorate much further, with their shares expanding significantly by
around even 2%p beyond those in the 2008 crisis case:
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Table 11. Projections for households1) with debt repayment vulnerabilities, for two crisis cases
under the baseline scenario

Current
status

2008 Global Financial Crisis
20 yr.
Same principal
amortization payments as in
plus2)
2016

(%, %p)
1997 Asian Crisis
20 yr.
Same principal
amortization payments as in
plus2)
2016

Over-indebted
households (A3)

3.1

4.6

3.1

6.1

4.5

Marginal households

4.3

6.3

4.4

7.9

5.6

Households at risk of
13.2
15.6
13.2
17.4
15.1
default
Notes: 1) Shares in total indebted households 2) The scenario for principal payment schedule from
2018 to 2020 would be distributed by 20 year amortization plus annual 10% increases in principal
repayment

4.4 Specifications for Over-Indebted Households under Poverty Line
In this section we seek comparisons across indebted households and over-indebted
households calculated by the measure A3 > 30% in Equation (6) as of 2016, and try to specify
stylized facts as to over-indebted households under the poverty line. As shown in Table 12,
over-indebted households with A3 > 30% had average negative net assets of 132 million won
in 2016. Gross income itself was greater among over-indebted households at 63.135 million
won compared to 57.421 million won among all other indebted households. The debt
repayment burdens of over-indebted households are around four times greater than those of
other indebted households, however. The average DSR in terms of gross income is only 5.7%
for other indebted households, with its median being zero, in stark contrast to that among overindebted households of 161.1%, with its median being 50.4%.

Table 12. Indebted and over-indebted households, as of 2016

No. of households in panels
Total assets (A)
Total liabilities (B)

Averages of other indebted
households
5,950
23,789.0
7,119.3
36

(ten thousand won)
Averages of over-indebted
households (A3 > 30%)
187
8,794.6
21,991.3

Financial liabilities

5,744.3

15,854.0

Net assets (A - B)

16,087.3

-13,196.7

Principal and interest payments
Interest payments
DSR_A3 (mean, %)
DSR_A3 (median, %)
Gross income

1,652.9
275.5
5.7
0.0
5,742.1

6,421.0
1,032.3
161.1
50.4
6,313.5

We now investigate the over-indebted households under the poverty line, as displayed in
Table 13. The share among total indebted households of over-indebted households under the
poverty line has been growing since 2012, when it was 0.45%, and it as of 2016 it stood at
0.79%. The over-indebted household under the poverty line can be quite vulnerable to
increased debt repayment burdens and external shocks. The shares in their numbers,
meanwhile, are estimated around one third in total over-indebted households. After making
their debt payments using their gross incomes they cannot support their livelihoods without
borrowing further for necessary living expenses, since their interest and principal repayments
have been greater on average than their gross incomes. Their effective interest rates have
been around 10% since 2014, and stood at 13.2% as of 2016. These facts indicate that this
household group could be devastated by a heightened interest rate shock.

Table 13. Over-indebted households under poverty line
(%, %p, ten thousand won)
2012 (A) 2013
Share of over-indebted households among total
1.2
1.4
indebted households
Share of households under poverty line1) among
13.9
14.4
total indebted households
Over-indebted households under poverty line
0.45
0.34
Shares in total indebted households
Share in over-indebted households
36.5
25.0
Poverty line criteria
1,178 1,105
(equalized disposable income2))
Gross income
1,413
978
Interest & principal payments
1,537 1,336
Effective interest rate
13.7
10.5
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2014

2015

2016 (B)

B-A

2.0

2.5

3.1

+ 1.9

14.0

13.9

13.5

- 0.4

0.58

0.59

0.79

+ 0.34

29.7

23.8

25.1

- 11.4

1,331

1,393

1,765

+ 587

1,334
3,019
8.7

1,606
2,240
9.6

1,880
2,119
13.2

+ 467
+ 582
- 0.5

Note 1) Households whose equalized disposable incomes after their debt repayments are less than
60% of the median in equalized disposable income of total indebted households 2) Disposable incomes
standardized by number of family members

We carry out a further investigation to determine the general characteristics of over-indebted
households under the poverty line. The proportions of this group in the different income
quintiles are 1st quintile 48.9%, 2nd quintile 34.0%, and 3rd quintile 17.0%, showing that almost
85% belong to the 1st and 2nd lower income quintiles. A breakdown of their work statuses is as
follows: no jobs, students or housekeepers 44.7%; self-employed workers without employees
25.5%; temporary workers or day laborers 17.0%; regular workers 8.5%; and other workers
4.3%. Regular workers constitute less than 10% of them, and so it is presumed that more than
90% have unstable job positions. Meanwhile, their statuses by age are as follows: 31 ≤ age
of household head < 41, 6.4%; 41 ≤ age of household head < 51, 27.7%; 51 ≤ age of
household head < 66, 34.0%; and 66 ≤ age of household head, 31.9%. Therefore, more than
two-thirds of the heads of these households are 51 years old or more, reflecting the rapid pace
of population aging in the Korean economy. The poor job statuses and advanced ages of this
group as a whole imply that debt restructuring through active interventions by the authorities,
including the lowering of effective interest rates, debt reductions, and payment rescheduling,
may be essential.

5. Concluding Remarks
The speed of household debt and its level have been growing faster than the averages in
major OECD countries, accompanied by a constant trend of increasing shares of vulnerable
households since 2014. Also, as Korea is a small open economy, its macro and financial
variables such as domestic interest rates, economic growth, foreign exchange rates and
housing prices are all quite flexible in response to external shocks. However, there have until
now been few studies on the household debt overhang problem in relation to external shocks.
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Against this background, this paper revisits the household debt problem in Korea given the
expected upward trend of global interest rates during the next three years. More specifically,
after providing an overview of the household debt overhang in Korea, we investigate the
transmission channels from US interest rates to domestic interest rates using asymmetric
VAR-X and Bayesian VAR. We also identify households that are vulnerable in terms of their
debt repayments, and execute projections for potential changes in vulnerable households over
the upcoming three years given conditional forecasts and various macroeconomic scenarios.

The results of estimation can be summarized overall as follows. First, household lending
interest rates have shown asymmetric behaviors in response to the fluctuations in US interest
rates as part of US monetary policy. Especially, there has been a strengthening of the
synchronized behaviors between global and domestic interest rates, which have shown an
almost one-to-one relationship since the 2008 global financial crisis. Second, the domestic
base rate is likely to increase conditional on the upward path of US interest rates. Third, the
number of vulnerable households has been growing since 2012, and it would expand modestly
given an around 2%p gradual increase in interest rates during the next three years and stable
macroeconomic conditions such as a long-term distribution of principal repayments, robust
growth in household income flows, etc. However, the trend of rising domestic interest rates
can cause a rapid increase in the number of vulnerable households if it is accompanied by a
series of combined negative shocks such as accelerated principal repayment schedules, a
sharp decline in housing prices, or a crisis outbreak. And finally, the number of over-indebted
households under the poverty line has also been growing since 2012 and their debt
repayments appear unsustainable, suggesting that debt restructuring will be necessary given
minimizing moral hazard through robust identifying process on those households.

In sum, the shares of vulnerable household are not highly sensitive to gradual changes in
interest rates alone. However, the trend of rising interest rates in conjunction with adverse
macroeconomic scenarios can lead to a significant expansion in the share of households with
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debt repayment vulnerabilities. This can result subsequently in a serious deterioration of
macro-prudential soundness. Therefore, comprehensive policy interventions to support
sustainable economic growth, the stabilization of asset prices, a consistent lengthening of
mortgage durations, and preemptive prevention of a rapid expansion in external imbalances
can be very relevant in preparation to help minimize the negative shocks from an upward trend
in interest rates. Meanwhile, additional increments in debt repayments in line with the trend of
rising interest rates could be a more crucial matter in association with dampened consumption
among indebted households overall. This indicates that appropriate measures to manage the
households vulnerable in their debt repayments can be one step to facilitating a robust
rebound in domestic consumption.
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Appendix I. Impulse Responses to Shock of Effective Federal Funds Rate1)

Note: 1) One standard deviation shock to effective federal funds rate
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