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In this analysis, we look at the macroeconomic factors which function as driving forces behind developments
in banks’ problem loans. Problem loans include non-performing loans and other particularly doubtful loans.
Since the beginning of the 1990s, problem loans as a share of total loans have declined sharply and are now at
a historically low level. However, the volume of problem loans is highly sensitive to cyclical developments and
will usually increase during economic downturns. We have analysed banks’ problem loans in the household
and the enterprise sector respectively, using two empirical models. The analysis reveals that the declining
share of problem loans in recent years is primarily attributable to developments in real interest rates and
unemployment. We also project banks’ problem loans based on two macroeconomic scenarios: A baseline
scenario and a stress scenario which illustrates a deteriorating macroeconomic situation.

1 Introduction

One of Norges Bank’s key tasks is to monitor the finan- Chart 1 Banks’ problem loans, non-performing and doubtful loans.

cial system. The banks play a central part in the finan-
cial system as providers of credit and payment services.
Norges Bank therefore closely monitors developments
in the banking sector. Attention is particularly focused
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Developments in the volume of problem loans may

We are grateful to Eivind Bernhardsen, Gunnar Bérdsen, Karsten Gerdrup, Dag Henning Jacobsen, Kai Larsen, Kjersti-Gro Lindquist, Bjgrn Naug, Kjell Bjgrn

Nordal, Bent Vale and Birger Vikgren for their useful contributions and comments.

2 Analyses of Crockett (1997), Gonzales-Hermosillo (1999) and the International Monetary Fund (1998), show that the number of non-performing bank loans increases
considerably prior to financial crises.

3 Aloan shall be regarded as non-performing when interest and principal payments have not been paid when due. The bank shall then estimate how much it may lose
on the loan. Doubtful loans are those where no formal default has occurred, but which the bank still considers to be doubtful. Figures for both non-performing and
doubtful bank loans are published quarterly in Norges Bank’s banking statistics. As of 1 January 2007, the banking statistics are published on Statistics Norway's website.

4 Estimates of banks’ expected losses on their problem loans were previously called specified and unspecified loan loss provisions in the previous Loan Loss Regulation

of 1991. In December 2004, a new regulation regarding the accounting treatment of loans and guarantees (Loan Regulation) was issued. In the new regulation, speci-

fied loss provisions have been replaced by the terms “individual write-downs” and “group write-downs”. The new Loan Regulation is generally more technically
complicated than the original Loan Loss Regulation. Among other things, greater demands are placed on documentation of loss probability through objective indica-
tions of a fall in the value of loans. The transition to the new rules will primarily affect loan loss provisions, and thereby how book losses are recorded. Problem loan
holdings will not be affected to any great extent.
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Chart 3 Problem loans as a share of total loans to the enterprise and
household sector, respectively. Per cent. 1990 Q3 - 2006 Q3
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primarily be directly related to borrowers’ capacity and
incentive to service debt. Relevant macroeconomic vari-
ables that affect the capacity and incentive to service debt
may thus be included as explanatory variables in empiri-
cal models for banks’ problem loans.

In general, a certain proportion of banks’ loans will
over time be non-performing and later be lost because
borrowers cannot repay the loan as agreed. However,
the volume of problem loans is sensitive to cyclical
developments and will normally be higher in periods of
contraction and lower in periods of expansion. Charts
1 and 2 show developments in problem loans in the
household and the enterprise sector, respectively. In both
sectors, the volume of problem loans peaked during the
banking crisis, before falling sharply in the latter half of
the 1990s. In recent years, the level of economic activity
has been high and the volume of problem loans has thus
been low. In addition, debt growth has been high in both
sectors, resulting in a historically low level of problem
loans as a share of total loans (see Chart 3).

In this article, we will try to answer the following
questions:

— What are the most important macroeconomic expla-
natory factors for developments in banks’ problem
loans?

— How quickly and strongly do problem loans react to
changes in these factors?

— What has driven developments in problem loans in
recent years?

— How are problem loans expected to develop over the
next few years?

In the next section, we discuss factors that may affect
banks’ problem loans. Section 3 presents two empiri-

5

cal models for problem loans in the household and the
enterprise sector, respectively. In Section 4, we take a
closer look at the contributions of each of the explana-
tory factors over the past few years. We further present
projections of problem loans based on expected macro-
economic developments as outlined in Inflation Report
3/06. We also present projections based on a stress sce-
nario which illustrates a deteriorating macroeconomic
situation. Section 5 concludes.

2 What influences banks’ problem
loans?

Factors that determine developments in banks’ non-
performing loans and losses have previously been the
subject of a number of analyses>. Several of the analyses®
have been based on an expression which indicates the
expected level of non-performing loans:

(l) NPL - Zi :,...npiLi

where NPL = non-performing loans; p; = the prob-
ability that borrower i will default on his loan; L; = the
borrower’s debt i; i = 1, ..., n denotes the borrower.

According to relation (1), non-performing loans may
be analysed based on the probability of the borrower
defaulting on his loan and the size of the individual loan.
However, we do not observe the probability of default
for the individual borrower, p;, but we may assume that
this depends on the borrower’s capacity and incentive
to service his debt as agreed, i.e. in accordance with his
contract with the bank.

Debt-servicing capacity depends on developments
in borrowers’ income, debt-servicing costs and other
costs. Banks provide loans based on borrowers’ expected
future income and expenditure flows. If developments in
these variables deviate from expected developments, the
borrower’s debt-servicing capacity may be reduced. In
periods of weak cyclical developments, when unemploy-
ment is rising and corporate earnings are deteriorating,
there may be an increase in both non-performing loans
and banks' losses.

The incentive to service debt will normally depend
on how the loan agreement is formulated, along with
developments in collateral values and interest rate levels.
Other studies have looked at how debt servicing is affec-
ted by borrowers’ opportunity to submit false reports of
their earnings, the bank’s threat to foreclose the entire
loan in the event of default, and the significance of the
collateral. 7

Bernhardsen (2001) uses developments in real prices for resale homes and risk-weighted debt as explanatory factors for financial institutions’ losses on loans to enter-

prises. According to Frgyland og Larsen (2002), factors like debt burden, real housing wealth, nominal lending rates and unemployment rates are key driving forces
behind financial institutions’ losses on loans to households. Eitrheim and Gulbrandsen (2001) model total loan losses for financial institutions where interest expenses
in relation to income, as well as real interest rates after tax and unemployment are explanatory factors. Benito et al. (2001) model default in the UK household sector
as a function of income gearing, the unemployment rate, loan-to-value ratio on dwellings for first-time buyers and undrawn equity in houses. They also find that debt at
risk in the enterprise sector depends on enterprises’ debt in relation to nominal GDP, the output gap, short-term real interest rates and real wages. Pesola (2005) models
banks’ losses for four Nordic countries. The analysis shows that the decisive factors for banks' losses are financial vulnerability, represented by debt burden, macro-
economic shocks, represented by unexpected GDP growth, and changes in the real interest rate. Rinaldi and Sanchis-Areallano (2006) look at default in the household
sector by using panel data estimation on seven euro area countries. The analysis shows that debt-to-income ratio, inflation, lending rates, financial wealth and housing

wealth are important driving forces behind default developments.
6 For instance Benito et al. (2001), Frgyland and Larsen (2002) and Pesola (2005).

7 For a review of theoretical models on the relationship between lender and borrower and contract terms, see for example chapter 4 in Freixas and Rochet (1997).
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Households’ capacity and incentive to service debt
Households’ debt-servicing capacity generally depends
on developments in their income, debt, borrowing rate
and collateral values. Higher incomes are expected to
contribute to reducing the volume of problem loans.
However, incomes may be unevenly distributed across
households. When unemployment is rising, many house-
holds may experience a substantial reduction in income.
Thus, we expect that higher unemployment will lead to
a higher volume of problem loans. When interest rates
and/or debt are rising, a larger share of borrowers' cur-
rent income will be used to service debt. In isolation, this
will contribute to increasing the number of borrowers
with debt-servicing problems and we expect the volume
of problem loans to rise. It is reasonable to assume that
an increase in the collateral value provides borrowers
with greater opportunities to cope with a strained finan-
cial situation. Borrowers may achieve more favourable
interest rate terms on their loans or possibly a deferral
of principal payments. The volume of problem loans is
therefore expected to decrease if house prices increase.

In general, households have a high incentive to
service their debt, regardless of the collateral value. A
large share of household debt is secured on dwellings.
If the bank wishes to recover the collateral, households
risk having to move. Moving costs can be substantial.
Furthermore, in the event of a forced sale, prices for the
collateral may be lower than the normal market value. In
addition, households with defaulted debt may have nega-
tive credit information registered with credit information
agencies, which may make it difficult to raise new loans.
Even when the collateral value is lower than the debt,
households will still have a high incentive to service their
debt as most households will end up having outstanding
debt after the collateral has been recovered.

Enterprises’ capacity and incentive to service debt

Enterprises’ capacity to service debt generally depends
on their income and costs, borrowing rates and the size
of the debt. Developments in corporate earnings will to
a large extent follow business cycles. Unemployment
is an indicator of the level of activity in the economy.
If unemployment is low, domestic demand will be
relatively high. This normally leads to solid corpor-
ate earnings and increased debt-servicing capacity.
Therefore, lower unemployment is expected to lead to a
reduction in problem loans. Oil prices also constitute an
important cyclical variable in the Norwegian economy.
This is primarily an important factor for the activity and
investment level in the petroleum sector, but it also has
spillover effects for suppliers to this industry. Norway’s
terms of trade also depends on oil prices. An increase in
oil prices is expected to reduce the volume of problem
loans. Developments in earnings for internationally
exposed enterprises are affected by their competitive-
ness relative to foreign enterprises and by activity levels
abroad in general. Deteriorating competitiveness and/or

declining foreign demand are expected to lead to an
increase in problem loans. Furthermore, a rise in costs is
expected to increase the volume of problem loans. The
real interest rate plays an important role in enterprises’
debt-servicing capacity. When interest rates and/or debt
are rising, a larger share of borrowers' current income
will be used for interest payments. In isolation, this will
contribute to increasing the number of borrowers with
debt-servicing problems and we expect the volume of
problem loans to rise.

Enterprises’ incentive to service debt will generally
depend on collateral values and interest rate levels. If a
limited company defaults on its loan and subsequently
goes bankrupt, creditors will recover outstanding claims
by liquidating any collateral. However, any outstanding
debt will be cancelled if the enterprise has limited liabi-
lity. For enterprises, the loss of the collateral and other
assets would be a cost in the event of default. Therefore,
an increase in collateral values is expected to reduce
the volume of problem loans. Default costs may also be
incurred in the form of difficulty in raising new loans,
higher risk premiums on borrowing rates and increased
collateral requirements for future loans. Stiglitz and
Weiss (1983) and Boot and Thakor (1994) consider
such possible changes in borrowing terms resulting
from default. Stiglitz and Weiss (1981) show that inte-
rest rates indirectly influence enterprises’ incentive to
service debt. When lending rates are higher, borrowers
may tend to choose more risky investment projects,
which increases the probability of default.

Based on the discussion above, we may conclude
that the volume of problem loans will increase with the
size of debt, the lending rate and costs and decrease
with collateral values and income (see relation (2)).8

(2) PL=A{(L 1, C CV 1 2Z)
+++ - -

where PL = problem loans; L = debt/loan measured in
NOK; r = borrowing rate; C = borrower’s costs; CV =
collateral value; I = borrower’s income; Z = vector with
other relevant factors. The sign under each variable
indicates whether we expect an increase or a decrease in
the volume of problem loans if the variable increases.

3 Empirical models for banks’
problem loans

In this section, we present two empirical models for
banks' problem loans — one for the household sector
and one for the enterprise sector. The theoretical discus-
sion in Section 2 provides a basis for specifying general
empirical models where relevant explanatory factors are
included. We then reduce and simplify the models by
omitting insignificant variables and imposing empirically
valid restrictions.

8 It should be mentioned that banks can also probably influence the volume of problem loans by using more or less resources on reviewing such loans. If banks' influ-
ence has changed structurally over time, and not just over the business cycle, this may constitute a problem for the empirical modelling. Changes over the business

cycle will probably be captured by the cyclical variables in the model.
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3.1 The household sector

Using the discussion in Section 2 as a starting point, we
have the following set of possible explanatory variables in a
general model for problem loans in the household sector:

- Household real gross debt (measured by banks’ len-
ding to households)

- Real house prices

- Unemployment

- Real disposable income (less reinvested dividends in
the years 2000-2005)°

- Real interest rates

The preferred model is specified in Box 1. The model is
an equilibrium correction model of the logarithm of the
share of problem loans!® in the household sector. The
model is estimated over the period 1993 Q1—2005 Q4.
The model includes the effects of household real dispo-
sable income, real house prices, unemployment and real
interest rates. The expression in square brackets shows

Chart 4 Problem loans as a share of total loans to the household
sector. Actual and predicted. Per cent. 1990 Q3 - 2005 Q4
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Chart 5 Quarterly change in the share of problem loans. Household
sector. Actual and predicted. Per cent. 1993 Q1 - 2005 Q4
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the long-term relationship between the share of problem
loans and the model’s four explanatory variables. If the
share of problem loans lies above (below) the estimated
long-term relationship in quarter ¢, the share of problem
loans will gradually fall (rise) before returning to the
long-term relationship. Due to lags in the adjustment
process, it takes approximately 3 years before the share
of problem loans is back to its long-term level (all else
being equal). Charts 4 and 5 show that the model fits well
over the estimation period.

How do shifts in explanatory variables affect the
share of problem loans?

According to the model, the share of problem loans will
be reduced by 1.2 per cent in the long run if real dispos-
able income increases by 1 per cent. The adjustment is
relatively quick, and the full effect is achieved after about
4 quarters. The rapid adjustment is probably related to the
importance of households’ income flows for their capa-
city to service debt.

Chart 7 Change in the share of problem loans when banks’ real
lending rate increases permanently by one percentage point.
Household sector. Percentage change over time. Quarterly figures
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Chart 6 Change in the share of problem loans when unemployment
increases permanently from 3 to 4 per cent. Household sector.
Percentage change over time. Quarterly figures
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9 In the period 2000-2005, disposable income is marked by extraordinarily high dividends as a result of the planned changes in the taxation of share dividends. A large
portion of the dividend payments is probably reinvested in enterprises in the form of loans or share capital. Therefore, estimated reinvested dividends have been de-

ducted from disposable income for the period 2000-2005.

10 In order to arrive at an appropriate model specification for banks’ problem loans in the household sector, modelling problem loans as a share of total loans proved to be

useful. See Box 1 for further details.
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A rise in the unemployment rate from 3 to 4 per cent
will increase the share of problem loans by just over 11
per cent (see Chart 6). This effect would only appear
after 3 quarters. Households that are affected by a rise
in unemployment will normally attempt to solve debt-
servicing problems by using financial reserves and/or
reducing consumption. In addition, they may apply for a
payment deferral and an interest-only period. This may
delay the effect on problem loans.

Anincrease in real house prices of 1 per cent will reduce
the share of problem loans by 1.2 per cent. The adjustment
takes place even more quickly than with income changes,
and the full effect is reached after 3—4 quarters.

An increase in real interest rates of one percentage
point will increase the share of problem loans by just
over 7 per cent in the long run (see Chart 7). The effect
comes gradually, and the full effect is reached after
approximately 6 quarters.

3.2 The enterprise sector

Using the discussion in Section 2 as a starting point, we
have the following set of possible explanatory variables in a
general model for problem loans in the enterprise sector:

- Enterprises’ real gross debt (measured by banks’ len-
ding to private non-financial enterprises)

- Real commercial property prices

- Domestic demand (represented by the unemployment
rate)

- Real oil prices

- Competitiveness (measured by the real exchange
ratell)

- Foreign demand (represented by the output gap in
OECD countries)

- Real unit labour costs

- Real material input costs

- Real interest rates

Some of the explanatory variables proved not to be
significant. Multicolinearity, i.e. high correlation be-
tween the explanatory variables, may be a problem in
the general model. If this is the case, it may be difficult
to identify effects on problem loans of all the variables
included in the general model. In that event, the coef-
ficients in front of the remaining variables will represent
gross coefficients and capture effects of other factors that
have been excluded. Real commercial property prices
had insignificant t-values in the model. As commercial
property prices largely vary in step with cyclical develop-
ments, there may be problems with high correlations
between commercial property prices and other cyclical
variables in the model. Nor were foreign demand or cost
variables statistically significant. Borrowing in the enter-
prise sector will normally be based on an estimate for
expected cost developments in the individual enterprise.

Chart 8 Problem loans in the enterprise sector. Actual and predicted.
Billions of 2003-NOK. 1992 Q1 - 2005 Q4
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Chart 9 Quarterly change in problem loans. Enterprise sector.
Actual and predicted. Per cent. 1992 Q1 — 2005 Q4
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One possible reason why the cost variables do not have
significant effects in the model may be that actual cost
developments have not diverged markedly from expected
changes at the aggregated level.

In the final empirical model, the remaining effects are
those of unemployment, real oil prices, real interest rates,
enterprises’ real gross debt and competitiveness.

The preferred model is specified in Box 2. The model
is an equilibrium correction model of the logarithm of
problem loans at constant 2003-NOK. The estimation
period runs from 1992 QI up to 2005 Q4. The expres-
sion in square brackets shows the long-term relationship
between problem loans and the explanatory variables. If
the volume of problem loans lies above (below) the esti-
mated long-term relationship in quarter ¢, the volume of
problem loans will gradually fall (rise) before returning
to the long-term relationship. Due to lags in the adjust-
ment process, it takes approximately 3 years before the
volume of problem loans is back to its long term level
(all else being equal). Charts 8 and 9 show the model’s
fit over the estimation period.

11 The real exchange rate is defined as relative labour costs, calculated in a common currency. Jacobsen and Kloster (2005) also use the real exchange rate, defined in
the same way, as a measure of competitiveness in their analysis of bankruptcies in the enterprise sector.
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BOX 1. A model for banks’ problem loans — the household sector

A(plh—1h),=7.8—-0.6 A,(plh—1h), , +1.9 A,Rh, +32A,Rh_, —0.7 A,(ph —cpi),

(7.0) (58 )

(7.0) (12.5) (8.5)

R*=0.73, ¢=0.036
AR, :F(4, 40)=0.67 [0.63],

(6.1) (6.2)

—0.6|(@h-Ih)_,— 04 u_,—75Rh_, +12 (inc —cpi)_, +1.2 (ph— CPUM} + €

(2.9) (6.5)

ARCH_, :F(4. 36) =0.24 [0.92],

NORM : %3(2)=1.23[0.56]. HET : F(11,32)=0.98 [0.18]

Estimation period: 1993 Q1 — 2005 Q4. Estimation
method: Ordinary least squares.

Absolute t-values are shown in brackets under the
coefficient estimates. The equation satisfies the
requirements (diagnostic tests) relevant for a well-
specified model.

A is a difference operator: AX, = (X,— X, ;),
AX, = (X, =X 0) AKX, = (X, - X, 5)

The variables are defined as (lower case letters
indicate that a variable is measured on a logarithmic
scale):

plh = Banks’ problem loans in the household
sector. Problem loans consist of non-per-
forming and other particularly doubtful
loans. Sources: Norges Bank and Statistics
Norway.

lh = Banks’ lending to households. Sources:

Norges Bank and Statistics Norway.
= Consumer price index. Source: Statistics
Norway.
Rh = Real interest rate measured by banks' avera-
ge lending rate less four-quarter rise in
cpi. Sources: Norges Bank and Statistics
Norway.
u = Unemployment rate. Source: Norwegian
Labour and Welfare Organisation.

= Disposable income adjusted for reinvested
dividends between 2000 and 2005. Source:
Norges Bank and Statistics Norway.

ph = Price index for existing dwellings. Source:
NEEF, EFF, FINN.no and ECON.

€ = Regression residuals (unexplained variation
in left-hand variable).

cpi

inc
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R? is the share of the variation in the left-hand variable that
is explained by the model, o is the standard deviation
of the regression residuals, AR;_, is a test for 4th
order autocorrelation in the residuals, ARCH, , is a
test for 4th order ARCH residuals, NORM is a test of
whether the residuals are normally distributed and
HET is a test for heteroscedasticity.

The expression in square brackets measures the
deviation from an estimated long-term relationship
between the share of problem loans and the unem-
ployment rate, real interest rates, household real
disposable income and real house prices.

Testing for non-stationarity shows that banks’ len-
ding to households is most likely integrated of order
2 over the estimation sample 1993 Q1 — 2005 Q4.
We have chosen to solve this problem by modelling
the share of problem loans instead of problem loans
directly.

The dating of the variables in the long-term relati-
onship is a result of a method where we date the indi-
vidual levels variables at the longest significant lag
(see for example Bardsen and Fisher (1999)). This
method has the advant-age of making the dynamic
coefficients easier to interpret. The lag structure of
the long-term relationship will not be of importance
in the long run.

The model also includes effects of seasonal varia-
tions.



Chart 10 Change in problem loans when unemployment increases
permanently from 3 to 4 per cent. Enterprise sector. Percentage
change over time. Quarterly figures
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How do shifts in explanatory variables affect develop-
ments in problem loans?

The unemployment rate is included in the model as a
proxy for of domestic demand. According to the model,
a negative shift in demand will increase banks’ volume
of problem loans. Problem loans react relatively strongly
and quickly to changes in unemployment. For example, a
rise in unemployment from 3 to 4 per cent would in iso-
lation increase problem loans by just under 50 per cent in
the long run (see Chart 10). This indicates that the busi-
ness cycle is crucial for developments in problem loans.

According to the model, a rise in real interest rates,
i.e. debt-servicing costs, would lead to an increasing
volume of problem loans. An increase in real interest
rates of one percentage point will increase the volume of
problem loans by just over 4.6 per cent in the long run
(see Chart 11). The full effect will unwind after about
2Y5 years.

Strong wage growth in the internationally exposed
sector, or an appreciation of the krone exchange rate,
will imply a deterioration of Norway's competitiveness
in relation to our trading partners. The model implies
that problem loans will increase by approximately 0.7
per cent in the long run if competitiveness deteriorates by
1 per cent. The adjustment takes place relatively slowly
and the full effect is reached after 3'2 years.

Fluctuations in real oil prices also have an impact on
problem loans. According to the model, a rise in real oil
prices of 1 per cent will lead to a reduction in problem
loans of about 0.5 per cent in the long run. The full effect
of a change in oil prices unwinds after about 3 years.

The volume of problem loans increases when banks'
lending increases. In the short term, an increase in loans
to enterprises of 1 per cent will lead to an increase in pro-
blem loans of 1.7 per cent. Thus, problem loans increase
more than loans in the short run. This may capture the
fact that the volume of problem loans is larger among
newer than among older loans. One reason may be that

12 See for instance Eklund et al. (2001).

Chart 11 Change in problem loans when banks' real lending rate
increases permanently by one percentage point. Enterprise sector.
Percentage change over time. Quarterly figures
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the bankruptcy frequency generally is higher among new
enterprises than among established enterprises.!2
However, in the long run an increase in loans of 1 per
cent will entail a similar increase in problem loans.!3
This indicates that a considerable share of new problem
loans is considered “healthy” after a short period, or that
banks recognise loan losses. In both cases, the loan will
be removed from the problem loan holdings.

4 What drives developments in
problem loans?

In this section, we take a closer look at the driving forces
behind developments in problem loans in recent years.
We then present projections of problem loans in both
sectors based on expected macroeconomic developments
as described in Inflation Report 3/06. Finally, we present
projections of problem loans in a stress scenario, based
on a deteriorating macroeconomic situation.

Contributions from each of the explanatory factors
Banks’ problem loans rose sharply in 2002 and 2003.
Problems in the enterprise sector were the main factor
behind this increase. However, the trend was reversed
through 2004 and 2005, and problem loans in both
the enterprise and household sectors are now at a his-
torically low level. By using the models for problem
loans, we can take a closer look at the contributions of
each of the explanatory factors in recent years. We have
decomposed the two models for the period from 2002
Q1 —2005 Q4.14

There has been a steady decline in the share of
problem loans in the household sector in the period
over which the model is estimated. As a result of
the rising volume of problem loans during 2002 and
2003, the virtually continuous decline in the share
of problem loans since the beginning of 1990s level-
led off somewhat. Decomposition of the share of

The long-term homogeneity between banks’ lending and problem loans is a tested restriction which was not rejected by data.

14 The decomposition method is described in Jacobsen and Naug (2004).
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Chart 12 Annual percentage change in the share of problem loans
and calculated contributions from explanatory variables. Households.
Percentage points. Real terms. Quarterly figures. 2002 Q1 - 2005 Q4
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Chart 13 Annual percentage change in problem loans and calculated
contributions from explanatory variables. Enterprises. Percentage
points. Real terms. Quarterly figures. 2002 Q1 — 2005 Q4
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problem loans (see Chart 12) shows that this was largely
attributable to negative contributions from high real
interest rates in 2002, along with rising unemployment
in the period from 2001 to the end of 2003. However, as
from 2004, the share of problem loans fell again. This
was particularly due to lower real interest rates from
2003 onwards. In addition, the negative contributions
from high unemployment were reversed as unemploy-
ment gradually fell. Real income and real house prices
have contributed to a reduction in problem loans for vir-
tually the entire period. This effect has to some extent
become more pronounced in the past two years.
Problem loans in the enterprise sector increased
strongly through 2002 and 2003. Chart 13 shows that
the increase in unemployment, i.e. weaker domestic
demand, was the primary cause of this increase, but low
oil prices and weakened competitiveness also contribu-
ted to some extent. In the period 2004-2005 problem
loans were sharply reduced. Lower unemployment has
made an increasing contribution to this development.
The decline in interest rates in the period 2002-2004
also made a contribution. Enterprises experienced a
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sharp reduction in their financing costs and thereby an
increase in profitability. Oil prices are also seen to have
been an important factor behind the decline in problem
loans in the period 2004-2005. Oil prices rose sharply
during this period, from about USD 30 per barrel at the
beginning of 2004 to USD 60 per barrel at end-2005.
High activity in the petroleum sector has made a posi-
tive contribution to the mainland business sector (see
Section 3).

Future developments in problem loans

We have made projections of banks’ problem loans by
assuming that the model’s explanatory variables move in
line with the baseline scenario in Inflation Report 3/06.
Given these assumptions, Chart 14 shows developments
in problem loans up to and including 2010.

Problem loans in the household sector accounted for
0.8 per cent of total loans to this sector at the end of the
third quarter of 2006. Projections from the fourth quarter
of 2006 onwards show that the share of problem loans
in the household sector will be reduced further over
the next two years. Continued very low and somewhat
declining unemployment, along with continued high
increases in real house prices over the next few years,
will be contributing factors (see Chart 15). In 2009
and 2010, the share of problem loans will rise slightly
as a result of higher real interest rates and somewhat
higher unemployment. The positive contribution from
real house prices will also be gradually reduced later in
the projection period as the rise in house prices slows.
Problem loans in the household sector are estimated to
account for approximately 0.6 per cent of total loans to
the sector in 2010.

Problem loans in the enterprise sector accounted for
just over 2 per cent of total loans to this sector in the
third quarter of 2006. Projections from the fourth quar-
ter of 2006 onwards show that the volume of problem
loans will increase as from 2007, but at a slower pace
towards the end of the projection period (see Chart 16).
Strong lending growth, somewhat higher unemployment
and rising real interest rates will contribute to pushing
up the volume of problem loans. Due to strong growth
in lending to the enterprise sector, problem loans as a
share of total loans are not expected to increase until
2008. Problem loans in the enterprise sector are estima-
ted to account for approximately 3.5 per cent of total
loans to the sector in 2010.

Problem loans in a stress scenario
We have made projections of banks’ problem loans
based on a stress scenario designed to illustrate a dete-
riorating macroeconomic situation. Although this sce-
nario is unlikely, it is useful to test such stress scenarios
in order to assess how vulnerable households and enter-
prises are to changes in macroeconomic conditions.

In this stress scenario, the key policy rate increa-
ses faster than in the baseline scenario, to about 8 per



Chart 14 Banks’ problem loans to households and enterprises.
Percentage of total lending to each sector. 1996 — 2010
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cent in 2009, before declining slightly. This implies
that banks’ lending rates to households and enterpri-
ses will increase to approximately 9 and 9.5 per cent,
respectively. Unemployment increases faster than in the
baseline scenario, and stands at about 4.5 per cent of
the labour force in 2010. Household disposable income
increases appreciably more slowly than in the baseline
scenario. In 2009 and 2010, growth in real disposable
income is assumed to be close to zero. House prices fall
by about 30 per cent from the current level in the course
of 2-3 years. Oil prices are assumed to fall by about 25
per cent in the same 2-3 year period. The real exchange
rate appreciates slightly compared with the baseline
scenario. The reason for such a development might be
a sharp rise in inflation coupled with a gradual but pro-
nounced decline in economic growth, both globally and
domestically. This will increase banks’ problem loans
sharply in both sectors compared with the baseline sce-
nario (see Chart 17).

Problem loans in the household sector will increase
from the current very low level, particularly as a result
of a sharp rise in real interest rates and a fall in house
prices in 2007 and 2008 (see Chart 18). Somewhat later
in the projection period, higher unemployment and fal-
ling household real disposable income also contribute
to increasing the share of problem loans. In the stress
scenario, problem loans in the household sector are
estimated to be just over 1.5 per cent of total loans to
the sector at end-2010.

Problem loans in the enterprise sector will increase
sharply. In 2007, higher real interest rates, lower oil
prices and continued high lending growth will be the
primary factors contributing to the increase in pro-
blem loans (see Chart 19). Lending growth will be
rapidly reduced as the economic outlook deteriorates.
Increasing unemployment will make a negative con-
tribution from 2008. Problem loans in the enterprise
sector are estimated to account for just over 8 per cent
of total loans to the sector in 2010.

Chart 15 Annual percentage change in the share of problem loans
and calculated contributions from explanatory variables. Households.
Percentage points. Real terms. Quarterly figures.

Projections for 2006 Q4 — 2010 Q4. Baseline scenario
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Chart 16 Annual percentage change in the share of problem loans
and calculated contributions from explanatory variables. Enterprises.
Percentage points. Real terms. Quarterly figures.

Projections for 2006 Q4 — 2010 Q4. Baseline scenario
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Weaker macroeconomic developments, as illustrated
in this stress scenario, will influence the financial posi-
tion of both households and enterprises. In both sectors,
an increasing number of borrowers will have problems
in servicing their debt. For banks, the consequences will
depend on the volume of problem loans that are actually
not repaid and to what extent these loans are secured.
House prices fall sharply in the stress scenario. This will
obviously constitute a risk for banks, as a large share
of banks’ lending is secured on property. A prolonged
cyclical downturn will increase banks’ vulnerability
more than a temporary slowdown.

The experience of 2002-2003 showed that banks’
problem loans and recorded losses rose somewhat, but
that neither financial strength nor capital adequacy were
severely weakened. Banks’ solid capital adequacy and
financial strength at present imply that there is a high
probability that banks can cope with a similar downturn
without creating problems for the banking sector.
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BOX 2. A model for banks’ problem loans — the enterprise sector

A(ple—p), =4.6—-03A,(ple—p), , +23A,Re, +1.0 Au, +0.5Au, , +1.7A(le-p)_; —0.5A (p,,-p),
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—0.6|(ple—p)s— (lep)_,—46Re, ;—1.7u, ,+07¢,_;+05(,, —p),| + €

(7.4) (6.0)

R* =083 6=0055

G4

(2.6) (6.5) (6.1)

t
(2.0)

AR, , : F(4.41)=0.85[0.50], ARCH,,: F(4.37)=0.61[0.66],
NORM: y*(2)=4.31[0.12], HET :F(17, 27)=0.40[0.97]

Estimation period: 1992 Q1 — 2005 Q4. Estimation
method: Ordinary least squares.

Absolute t-values are shown in brackets under the
coefficient estimates. The equation satisfies the
requirements (diagnostic tests) relevant for a well-
specified model.

A is a difference operator: AX, = (X, - X,_;),
AX = (X, = X15), AsX, = (X, - X, 3)

The variables are defined as (lower case letters
indicate that a variable is measured on a logarithmic
scale):
ple = Banks’ problem loans in the enterprise sector.
Problem loans consist of non-performing and
other particularly doubtful loans. Sources:
Norges Bank and Statistics Norway.

Price deflator for mainland GDP. Source:
Statistics Norway.

Real interest rate measured by banks' average
lending rate to private non-financial enter-
prises less four-quarter rise in p. Sources:
Norges Bank and Statistics Norway.
Unemployment rate. Source: Norwegian
Labour and Welfare Organisation.

Banks’ lending to mainland private non-
financial enterprises. Sources: Norges Bank
and Statistics Norway.

Oil price in NOK per barrel Brent Blend, spot
price. Source: Norges Bank.

Real exchange rate (competitiveness) meas-
ured by the trade-weighted exchange rate
index and hourly labour costs in manu-
facturing for Norway and trading partners,
respectively. The trade-weighted exchange
rate index measures the NOK exchange rate
against the currencies of Norway's 25 most
important trading partners. Sources: The
Technical Reporting Committee on Income
Settlements, the Ministry of Finance and
Norges Bank.

Re =

le =

Poir =
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€ = Regression residuals (unexplained variation

in left-hand variable).

R2 is the share of the variation in the left-hand varia-
ble that is explained by the model, o is the standard
deviation of the regression residuals, AR/~ is a
test for 4th order autocorrelation in the residuals,
ARCH,_, is a test for 4th order ARCH residuals,
NORM is a test of whether the residuals are normally
distributed and HET is a test for heteroscedasticity.

The expression in square brackets measures the
deviation from an estimated long-term relationship
between problem loans and banks’ lending to enter-
prises, real interest rates, the unemployment rate, the
real exchange rate and real oil prices.

We have imposed restrictions (that are accepted by
data) on the estimation coefficients in front of u,_, and
(P,ii— P), in the long-term relationship to increase the
degrees of freedom. The dating of the variables in the
long-term relationship is a result of a method where
we date the individual levels variables at the longest
significant lag (see for example Bardsen and Fisher
(1999)). This method has the advantage of making
the dynamic coefficients easier to interpret. The lag
structure of the long-term relationship will not be of
importance in the long run.

The model also contains effects of seasonal varia-
tions and a dummy variable for 1998 Q4. The
dummy variable must be seen in connection with the
establishment of the mortgage company Bolig- og
Neringskreditt ASA (BNkreditt) as a subsidiary of
Bolig- og Neringsbanken (BNbank) on 1 December
1998. BNbank’s portfolio of loans to the corporate
sector and housing cooperatives was transferred to
BNkreditt, and the portfolio was at the same time
removed from statistics on banks’ problem loans.



Chart 17 Banks’ problem loans to households and enterprises.
Percentage of total loans to each sector. 1996 — 2010
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Chart 18 Annual percentage change in the share of problem loans
and calculated contributions from explanatory variables. Households.
Percentage points. Real terms. Quarterly figures.

Projections for 2006 Q4 — 2010 Q4. Stress scenario
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Chart 19 Annual percentage change in the share of problem loans
and calculated contributions from explanatory variables. Enterprises.
Percentage points. Real terms. Quarterly figures.

Projections for 2006 Q4 — 2010 Q4. Stress scenario
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5 Conclusion

This article has presented two empirical models for
banks’ problem loans in the household and the enter-
prise sector, respectively. The model for problem loans
in the household sector includes the effects of real dis-
posable income, real house prices, unemployment and
real interest rates. In the model for problem loans in the
enterprise sector, we find effects of domestic demand,
real oil prices, real interest rates, enterprises’ real gross
debt and competitiveness.

In the period 2002-2003, problem loans rose sharply.
We find that the rise in problem loans is largely attri-
butable to negative contributions from high real interest
rates and low domestic demand. However, as from
2004, the negative trend was reversed. Falling real
interest rates and a strong rise in house prices in recent
years have made positive contributions to a further
reduction in problem loans in the household sector. The
reduction in problem loans in the enterprise sector is
largely driven by higher domestic demand, lower real
interest rates and high oil prices.

We have made projections of problem loans for the
period 2006 Q4 — 2010 Q4 based on two different sce-
narios: A baseline scenario based on expected macro-
economic developments as outlined in Inflation Report
3/06 and a stress scenario which illustrates a deteriora-
ting macroeconomic situation. In the baseline scenario,
the share of problem loans in the household sector falls
further in 2007 and 2008 as a result of continued low
and falling unemployment and a strong rise in real
house prices. The share of problem loans for households
increases slightly towards the end of the projection peri-
od due to rising real interest rates and somewhat higher
unemployment. Banks’ problem loans in the enterprise
sector increase as from 2007, but growth slows towards
the end of the projection period. Strong lending growth,
higher unemployment and rising real interest rates
contribute to pushing up the volume of problem loans
among enterprises.

Weaker macroeconomic developments, as illustra-
ted in the stress scenario, will erode the debt-servicing
capacity of households and enterprises. Banks’ share of
problem loans rises markedly compared with the base-
line scenario. Lower house prices, higher real interest
rates and higher unemployment make a significant con-
tribution to the rise. The significance this will have for
banks depends on the volume of problem loans that are
actually not repaid. A prolonged cyclical downturn will
increase banks’ vulnerability more than a temporary
slowdown. Banks’ solid capital adequacy and financial
strength imply that there is a high probability that banks
can cope with a similar downturn as in 2002-2003 wit-
hout creating problems for the banking sector.
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