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Abstract (and Acknowledgements)

Household debt has gained attention in the Swedish economic debate because of its possible
effects on financial stability and households’ vulnerability to macroeconomic shocks. This
thesis examined what macroeconomic factors can explain the development of Sweden’s
household debt-to-GDP ratio between 2005 and 2024. The study used quarterly data from
Statistics Sweden and the Swedish Riksbank. Before estimating the model, Augmented Dickey-
Fuller tests were used to examine stationarity. Non-stationary variables were transformed into
first differences, while stationary variables were kept in levels. The empirical analysis was
carried out using an Ordinary Least Squares regression model, extended with lagged variables
and a monetary policy regime shift dummy. The results showed that the extended model is
statistically significant and explains 34.5 percent of the variation in the change in the debt-to-
GDP ratio. Inflation, lagged changes in the ratio and population growth lagged two quarters
were statistically significant. However, the population result should be interpreted with caution
because it is based on interpolated annual data. Real estate prices, interest rates, unemployment
and the regime shift dummy did not show a clear direct short-run effect. The thesis concludes

that the ratio is complex and affected by both household debt and GDP movements.

Keywords: household debt, debt-to-GDP ratio, macroeconomic factors, Sweden, OLS

regression.
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Chapter 1: Introduction

1.1 Background

According to the OECD (2025) the household debt in Sweden is high. The Swedish household
debt relative to GDP has significantly increased over the past two decades and is comparatively
high in comparison to other countries (Gustafsson et al., 2016). This may raise concerns about

financial stability and households’ vulnerability to macroeconomic shocks.

Previous research addresses that there is a correlation between household debt and
macroeconomic conditions, e.g. the housing market and financial environment (Blackwell,
2025). The rise in Swedish real estate prices has coincided with increasing household debt,
raising concerns about the collateral effect (Gustafsson et al., 2016). In addition, household debt
has been shown to have important macroeconomic effects in both the short and long run

(Lombardi et al., 2017).

The last two decades have been through large but vastly different events that have had an impact
on the Swedish economy. One major event is the global financial crisis that initially led to mass-
unemployment followed by low, and even negative interest rates in Sweden. Other major events
include Covid-19 and geopolitical developments that may have been associated with higher

inflation and interest rates.

It may therefore be relevant to examine whether established economic relationships still hold

during periods of significant economic change.

1.2 Problem Discussion

Traditionally, the increase in household debt has been explained in large part by rising real estate
prices and a prolonged period of low interest rates. Lower interest rates reduce the cost of
borrowing, while simultaneously rising real estate prices increase the household’s borrowing
capacity, which can be related to how higher asset values and easier access to credit may

reinforce borrowing (Blackwell, 2025).

Empirical studies identify real estate prices and interest rates as important determinants of
household debt (Dumitrescu et al., 2022; Boug et al., 2024). In contrast, recent economic

developments suggest that these relationships may not be stable over time. Monetary policy is



becoming more restrictive, and inflation has had a rapid increase in just a few quarters. The
high level of household debt, together with its broader economic implications, makes the

Swedish debt-to-GDP an interesting case to study.

This raises the question of how macroeconomic variables affect household debt. It is therefore
relevant to examine how changes in macroeconomic conditions are related to changes in the

debt-to-GDP ratio in Sweden.

1.3 Research Question
What macroeconomic factors can explain the development of household debt in Sweden

between 2005 — 20247



Chapter 2: Literature Review

Real estate prices, interest rates, inflation and labor market conditions are identified in the
existing literature as important macroeconomic determinants of household debt. A number of
studies find that rising real estate prices are associated with higher household debt, partly
because higher property values can increase household borrowing capacity (Dumitrescu et al.,

2022; Boug et al., 2024).

The relationship between real estate prices and household debt has been especially relevant in
the Swedish context. Gustafsson et al. (2016) show that increases in housing prices have
occurred simultaneously with increases in household debt, raising concerns about financial
stability. This is important because a large part of household borrowing is connected to
mortgages and the housing market. Finansinspektionen (2025) also focuses on the Swedish
mortgage market when analyzing household indebtedness, repayment capacity and financial

stability.

Previous research also shows that interest rates are important for household borrowing. Lower
borrowing costs tend to increase household demand for credit, while higher interest rates may
reduce borrowing by making loans more expensive. Debelle (2004) discusses how lower
interest rates and easier access to credit can contribute to rising household debt. At the same
time, households with high debt levels may become more sensitive to changes in interest rates,
income and asset prices. This means that interest rates can affect both borrowing decisions and

the risk connected to household debt.

Inflation can also influence household debt, but the relationship is not always straightforward.
Dumitrescu et al. (2022) examine macroeconomic determinants of household debt in the OECD
countries and show that inflation can affect household debt differently depending on
macroeconomic conditions and debt levels. Inflation can reduce the real value of existing debt,
but it could also reduce household purchasing power. This means that inflation can affect

household debt through more than one channel.

The economic consequences of household debt are also debated in previous research. Lombardi
et al. (2017) show that household debt can have real economic effects, including effects on

private consumption and GDP growth. Zabai (2017) also discusses household debt as a



challenge for macroeconomic and financial stability, especially when households become more
sensitive to interest rate changes and income shocks. However, Svensson (2019, 2024)
questions whether high Swedish household debt necessarily implies large macroeconomic
problems. He argues that the risk depends on factors such as household assets and repayment
capacity. This highlights that the economic effects of household debt are not straightforward

and remain debated in the literature.

Another important part of the literature is the connection between housing wealth, interest rates
and borrowing behavior. Grodecka-Messi et al. (2025) examine home equity withdrawal and
consumer debt composition, which is relevant because households may use increased housing
wealth to refinance debt or to finance consumption. Lower interest rates could also affect
household borrowing decisions, but this does not necessarily mean that total household debt
increases. Households may instead restructure their existing debt, for example by replacing
more expensive loans with cheaper mortgage debt. This shows that the relationship between
interest rates, housing wealth and aggregate household debt is complex. Real estate prices may
therefore affect household debt not only through new mortgages, but also through changes in

collateral values, refinancing decisions and borrowing opportunities.

A common feature in previous research is that many studies focus on long-run relationships
between household debt, real estate prices and macroeconomic conditions. However, the
literature is not fully consistent. Debelle (2004) and Dumitrescu et al. (2022) emphasize that
lower interest rates and easier access to credit can contribute to rising household debt, while
Dumitrescu et al. (2022) and Boug et al. (2024) show that real estate prices are important for
household debt.

In contrast, Svensson (2019, 2024) argues that high Swedish household debt does not
automatically imply large macroeconomic risks, since the risk depends on factors such as
household assets, repayment capacity and whether debt is used for unsustainable consumption.
This means that previous research gives strong reasons to expect a relationship between
macroeconomic variables and household debt, but it is less clear which variables explain short-
run changes during periods of economic shocks. This thesis contributes to that discussion by

examining short-run relationships using quarterly Swedish data between 2005 and 2024.



Chapter 3: Theoretical Framework

The theoretical framework of our study is based on economic theory related to household
borrowing and how it is influenced by macroeconomic conditions and household behavior. The
focus is on how changes in economic variables may affect changes in household debt over time.
In general, households may borrow in order to smooth consumption over their lifetime. This is
related to the Life-Cycle Hypothesis, which suggests that individuals adjust borrowing and
saving depending on income, age and future expected income (Modigliani and Brumberg,
1954). For example, younger households may borrow more when income is lower or when large
investments are made, such as buying real estate, while older households may use their savings

to maintain consumption.

An important example in this context is the real estate market. Real estate is commonly used as
collateral when households take out mortgages. When real estate prices increase, the value of
the household’s asset also increases. This may improve their borrowing capacity, since higher
collateral values can make it easier to obtain or extend loans. This mechanism is often described
as the collateral channel or collateral effect, where higher asset values increase household
borrowing capacity (Svensson, 2019). As a result, rising real estate prices could contribute to

higher levels of household debt.

Real estate prices can also affect household behavior through the wealth effect. When
households experience an increase in the value of their assets, they may feel wealthier and
become more willing to consume or borrow. This can create a link between rising asset values,
consumption and household debt. Grodecka-Messi et al. (2025) show that housing wealth can
be connected to home equity withdrawal and consumer debt composition, which makes this
mechanism relevant for household borrowing. However, the size of this effect may depend on
whether households actually use increase housing wealth to take on more debt, refinancing

existing debt or to finance consumption.

Interest rates are also important since they affect the cost of borrowing. When interest rates are
low, it becomes cheaper to take on loans, which can increase the demand for credit. On the other

hand, higher interest rates make borrowing more expensive and may therefore reduce the



demand for credit. However, lower interest rates do not necessarily mean that total household
debt increases. Households may also restructure existing debt, for example by replacing more
expensive loans with cheaper mortgage debt. This means that interest rates can affect both the
level and the composition of household debt. This effect may not appear immediately, since
households may already have existing loans or adjust their borrowing decisions gradually over

time. This is one reason why lagged effects can be relevant when studying household debt.

Inflation can affect household debt in several ways. For example, inflation reduces the real value
of nominal debt, which can lower the real burden of the existing loans. This may affect
households borrowing decisions, since expectations about future inflation can influence how
expensive debt is expected to be in real terms. If households expect inflation to erode the real
value of debt, this can increase the willingness to borrow. On the other hand, inflation can also
reduce household purchasing power, which may increase financial pressure and potentially
increase the need for borrowing in the short run. Since this thesis studies household debt relative
to GDP, changes in GDP are also important. Inflation may affect the debt-to-GDP ratio through
nominal GDP. If nominal GDP increases because of higher prices, the denominator of the ratio
may increase, which can lead to a reduction in in the debt-to-GDP ratio even if household debt
remains unchanged. However, if GDP falls during a shock, the ratio can increase even if

household debt does not rise strongly.

Unemployment can also affect household borrowing. Higher unemployment can reduce income
security, borrowing capacity and the ability to maintain existing debt. Expectation about future
unemployment is also important and could also matter. If households expect unemployment or
lower income in the future, they may become more cautious with borrowing. In contrast, if
unemployment risk decreases or employment conditions improve, access to credit can increase
and households may be more willing to borrow. At the same time, households can also try to
smooth consumption during periods of income uncertainty, which means that the theoretical
effect of unemployment on household debt is not completely clear. It may depend on household

expectations, access to credit and broader economic conditions.

Population growth may also influence household debt. A growing population can increase
demand in the real estate market and therefore contribute to higher mortgage borrowing.

However, demographic changes do not necessarily affect household debt immediately. It may

6



take time before changes in population are reflected in housing demand and household

borrowing. Due to this, population growth may affect the debt-to-GDP ratio with a delay.

The theoretical framework indicates that changes in real estate prices, interest rates, inflation,
unemployment and population growth may be related to changes in household debt. It also
shows why the debt-to-GDP ratio must be interpreted carefully, since the ratio can be affected
by both household debt and GDP movements. Economic shocks can also affect the ratio through
both the numerator and the denominator. For example, if GDP falls sharply while households’
debt remains stable or increases, the ratio can rise even without a large increase in borrowing.
This provides the theoretical basis for analyzing how these variables are associated with changes

in Sweden’s household debt-to-GDP ratio in the empirical model.

3.1 Hypothesis Development

Based on the theoretical framework and previous studies discussed above, this thesis formulates
five hypotheses regarding the relationship between selected macroeconomic variables and
changes in the Swedish household debt-to-GDP ratio. The hypotheses are tested in the empirical
analysis using quarterly data between 2005 and 2024. Since the dependent variable is the
change in the debt-to-GDP ratio, the hypotheses concern short-run associations rather than

long-run relationships.

Hi: Higher real estate price growth is positively associated with changes in the household debt-

to-GDP ratio.

This hypothesis follows from the collateral channel discussed above, where higher real estate
values may increase households’ borrowing capacity because real estate can be used as
collateral when taking out loans. Previous research also suggests that rising housing prices are
connected to higher household debt (Gustafsson et al., 2016; Dumitrescu et al., 2022; Boug et
al., 2024). Therefore, real estate price growth is expected to be positively associated with

changes in the debt-to-GDP ratio.

Hb»: Higher interest rates are negatively associated with changes in the household debt-to-GDP

ratio.



Interest rates affect the cost of borrowing. When interest rates increase, loans become more
expensive, which may reduce household demand for credit and slow down debt accumulation.
Higher interest rates may also make households more cautious about taking on new debt
(Debelle, 2004). Based on this, a higher interest rate is expected to be negatively associated

with changes in the ratio.

H3: Inflation is associated with changes in the household debt-to-GDP ratio.

The expected relationship between inflation and the debt-to-GDP ratio is not completely clear.
Inflation can reduce the real value of existing nominal debt, which may affect the households’
willingness to borrow. At the same time, inflation can also reduce purchasing power and
increase the financial pressure on households. Since the dependent variable is debt relative to
GDP, inflation may also affect the ratio through movements in nominal GDP. Inflation is also
identified as a relevant macroeconomic determinant of household debt in previous research
(Dumitrescu et al., 2022). Because these channels may work in different directions, the

hypothesis is formulated as an association rather than with a specific sign.

Ha: Higher unemployment is negatively associated with changes in the household debt-to-GDP

ratio.

Unemployment affects household income security, borrowing capacity and repayment ability.
When unemployment increases, households may become more cautious about borrowing and
banks may also become more restrictive in lending. Higher unemployment is therefore expected
to reduce household borrowing and be negatively associated with changes in the debt-to-GDP

ratio (Dumitrescu et al., 2022).

Hs: Higher population growth is positively associated with changes in the household debt-to-
GDP ratio.

Population growth may increase demand for housing and therefore contribute to higher
mortgage borrowing. Increased housing demand may also put upward pressure on real estate
prices, which can increase households’ borrowing capacity. However, demographic changes
may not affect household debt immediately, since it can take time before population growth is

reflected in housing demand, real estate prices and borrowing decisions. Demographic shifts,



including population growth, may also support credit growth in some countries (Zabai, 2017).
Therefore, population growth is expected to be positively associated with changes in the debt-

to-GDP ratio, potentially with a delay.



Chapter 4: Methodology

Visual inspection of the time series plots showed that several variables, such as household debt,
real estate prices, CPI and population, have a clear upward trend over time. This indicates that
these variables are likely non-stationary. In contrast, interest rates and unemployment did not

show a clear trend and instead fluctuated around relatively stable levels over time.

To formally test for stationarity, Augmented Dickey-Fuller (ADF) tests were applied to all
variables. The test was carried out by estimating a regression including the lagged level of the
variable, lagged difference terms and a time trend. Given that the data is quarterly, up to eight
lags were considered in order to capture potential delayed effects over a two-year period. The
empirical findings are evaluated at a 95 percent confidence level, meaning that variables with
a p-value below 0.05 are considered statistically significant. Insignificant (p > 0.05) lagged
terms were removed step by step to simplify the model using the general-to-specific method to

achieve a parsimonious model.

The null hypothesis (Ho) of the ADF test is that the series contains a unit root, meaning that it
i1s non-stationary. The alternative hypothesis (Ha) is that the series is stationary. The null
hypothesis is rejected if the test statistic is more negative than the relevant critical value. At the
5 percent significance level, the critical value is approximately -3.45 in a specification with a
constant and trend. If the null hypothesis cannot be rejected, the variable is considered non-
stationary. Using non-stationary variables can lead to spurious regression results. Stationarity

can typically be achieved by first-differencing.

The results showed that household debt, CPI, and real estate prices were non-stationary, as the
t-statistics for the lagged level variables were not sufficiently negative to reject the null
hypothesis of a unit root. These variables were therefore transformed into first differences
before being used in the regression analysis. Population showed a clear upward trend and was
non-stationary in levels. However, the stationarity results for this transformed variable were not
completely clear. Since population growth usually changes slowly over time, the growth rate

was still used in the model, but the results should be interpreted with caution.
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For interest rates and unemployment, the results indicated stationarity as the t-statistics were
sufficiently negative to reject the null hypothesis of a unit root. These variables were therefore

included in the regression in their original levels.

Non-stationary time series can lead to spurious regression results, where statistically significant
relationships may arise despite the absence of some meaningful economic relationship.
Transforming non-stationary variables into first differences ensures stationarity and allows for

valid statistical inference.

The empirical analysis will be conducted using an Ordinary Least Squares (OLS) regression
model in SPSS, where the dependent variable is the change in household debt relative to GDP
and the independent variables consist of a combination of variables in first differences, in levels
and one variable measured as growth rate. Statistical significance is evaluated using t-statistics.
As arule of thumb, coefficients with absolute t-values above approximately 1.96 are considered

statistically significant at the 5 percent level.

The baseline empirical model estimated in this study will be expressed as:

ADebtGDP; = a + BiARealEstatePrices; + [,InterestRate; + B3;ACPI;
+ [,Unemployment, + BsPopulationgrowth; + &

where A denotes first differences for the non-stationary variables, while population is included
as a growth rate variable. The stationarity of the population growth variable is not fully clear,
so the results should be interpreted with caution. Furthermore, a is the intercept, 5,-f5 are the
coefficients to be estimated and &; is the error term. The model captures the short-run
relationships, as the variables expressed in first differences reflect changes over time rather than
long-run levels. The model therefore examines how changes in household debt relative to GDP

are related to changes in the macroeconomic variables.

In order to evaluate the OLS results, post-estimation diagnostic checks are conducted. Since
autocorrelation can be a problem in time series data, the residuals are checked to see whether
they are correlated over time. Heteroskedasticity and the normality of the residuals are also

evaluated using diagnostic plots.
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While the baseline model provides a useful starting point for the analysis, additional steps are
taken to ensure that the model captures the relationship between the variables in a reliable way.
Since the data used in this study is time series data, it is important to check whether the model

works well and whether it is correctly specified.

To evaluate the baseline model, standard diagnostic tests are used. The results from the ANOVA
table show a p-value of 0.773, which is far above the 5 percent significance level. This indicates
that the baseline model is not statistically significant and has low explanatory power. In
addition, the Durbin-Watson statistic for the baseline model is 2.453. This falls within the
commonly accepted range of 1.5 to 2.5. But it is close to the upper limit and may indicate some
autocorrelation in the residuals, meaning that the error terms are not completely independent

over time.

Based on these results, the baseline model appears too simple to explain changes in the debt-to-
GDP ratio. One possible reason is that macroeconomic effects do not occur immediately but
instead take time to affect economic outcomes. For example, changes in interest rates, inflation

and real estate prices may influence the debt-to-GDP ratio with a delay.

To address this, the model is extended by including lagged values of both the dependent variable
and selected independent variables. This allows the analysis to capture delayed effects and better
reflect on how changes in the economy affect the debt-to-GDP ratio over time. A lagged
dependent variable was included in the model to account for the possibility that past changes in

the debt-to-GDP ratio may influence current changes.

In order to determine the appropriate number of lags a general-to-specific approach is used. The
analysis includes up to four lags for each variable, corresponding to one year of the quarterly
data. Insignificant lagged terms are then removed step by step, while maintaining a consistent
lag structure to avoid skipping intermediate lags. The underlying variables themselves are kept
in the model, as they are theoretically relevant. The final specification is chosen based on
statistical significance, economic interpretation and a lower value of the Akaike Information

Criterion (AIC) compared to alternative model specifications.

In addition, both a full model and a reduced model are considered. The full model includes all
theoretical relevant variables and their lagged terms, while the reduced model excludes

statistical insignificant lagged terms in order to improve clarity and interpretation.
12



The final model shows a clear improvement compared to the baseline model. The ANOVA
results indicate a statistically significant model with a p-value of 0.002 and an F-statistic of
3.107. In addition, the model explains a larger part of the variation in the dependent variable,
with an R-squared value of 0.345 and an adjusted R-squared of 0.234. The AIC value is minus

480.807, which is lower than in earlier specifications and indicates a better model fit.

Since the extended model includes a lag of the dependent variable as an independent variable,
the Durbin-Watson test is no longer appropriate for testing autocorrelation in the final model.
Therefore, a Breusch-Godfrey test is used instead to formally check whether autocorrelation
remains in the residuals. This test is more suitable for the extended model, since it includes

lagged values of the dependent variable.

Furthermore, a dummy variable is included to capture structural changes in the Swedish
economy related to the shift in monetary policy. More specifically, the dummy variable
separates the period when the central bank interest rate was negative or close to zero from the
period when it became positive again. This shift occurred around 2022, when interest rates

increased rapidly after a long period of very low or negative interest rates.

The purpose of the dummy variable is to account for the possibility that the relationship between
the independent variables and the debt-to-GDP ratio may differ between these two periods. In
other words, borrowing behavior and the overall dynamics of debt may have changed when the

interest rate environment shifted.

Based on this extended approach, the estimated model can be written as:

ADebtGDP; = a + ;ADebtGDP;_ + B,ARealEstatePrices; + [zInterestRate;
+ B4ACPI; + BsACPI,_4 + fgUnemployment, + [;Unemployment,_,
+ fgPopulationGrowth, + fyPopulationGrowth,_4
+ B,oPopulationGrowth,_, + B11Dummy2022; + &

where ADebtGD P, represents the change in the debt-to-GDP ratio at time t. The model includes
both current and lagged variables in order to capture dynamic effects, while the dummy variable

captures structural changes in the economy during the later part of the sample period.

13



Chapter 5: The Empirical Work

5.1 Data description

The data used in this study was collected from Statistics Sweden (SCB) and the Swedish
Riksbank and covers the period from 2005 to 2024. The dataset consists mainly of quarterly
observations, resulting in approximately 80 observations for each variable. Macroeconomic
variables such as GDP, total household debt, population, CPI, unemployment and real estate
prices were obtained from SCB, while interest rate data was collected from the Swedish
Riksbank. The variables included in our analysis are household debt relative to GDP, real estate

prices, the interest rate, inflation (CPI), unemployment and population.

Household debt is measured as the ratio of total household debt to GDP and is used as the
dependent variable in the analysis. Total household debt data was obtained from SCB, and this
was combined with GDP data to construct the ratio. Real estate prices are included to capture
developments in the housing market, while the interest rate represents the cost of borrowing.
Inflation is measured using the Consumer Price Index (CPI) and unemployment is included to
reflect labor market conditions. Population is included to capture demographic developments

that may affect borrowing behavior.

As discussed in the methodology section, several variables showed non-stationary behavior. To
handle this, household debt relative to GDP, real estate prices and CPI were transformed into
first differences before being included in the regression. This will allow the analysis to focus on
short-run changes rather than long-run changes. Population was instead transformed into a
growth rate, as this provides a more meaningful interpretation of demographic changes over
time. Interest rates and unemployment were found to be stationary and were therefore included

in their original levels.

Population data was originally available at an annual frequency. To ensure consistency with the
quarterly dataset, the annual population figures were converted into quarterly observations by
using the interpolation function in Excel, which distributes the annual changes evenly across
the four quarters. This method was used because the other variables in the model are measured
quarterly, and excluding population would remove an important demographic variable from the

analysis.

14



While this interpolation should be seen as an approximation rather than actual observed
quarterly data, population usually changes gradually over time compared with more volatile
macroeconomic variables such as inflation, interest rates and real estate prices. Therefore,
interpolation is considered a reasonable way to capture the general demographic trend in the
absence of quarterly population observations. However, this approach may miss seasonal effects
and other short-run demographic variation, meaning that the results for this variable must be

interpreted with caution.

All variables in the model are expressed either in percentage terms or as changes over time,
depending on their transformation. Household debt relative to GDP, real estate prices and CPI
are expressed as changes between quarters while population is expressed as a growth rate in
percentage terms. Interest rates and unemployment are included in their original levels and are
also expressed in percentages. Using a combination of differences, growth rates and levels is
common practice in empirical analysis and it will make it possible to capture both the short-

term changes and how the variables develop over time.

5.2 Descriptive statistics

To gain an understanding of the data, this section presents descriptive statistics and graphical
illustrations of the variables included in the analysis. The purpose is to show how the variables
have developed over time and to identify patterns and possible structural changes during the

period studied. This provides a useful background before moving on to the regression analysis.

Table 1 presents descriptive statistics for all variables used in the empirical model. The table
includes the mean, standard deviation, minimum and maximum for each variable. Overall, the
table shows that the variables differ clearly in terms of volatility and range. Real estate price
growth stands out with the highest volatility, reflecting sharp fluctuations in the housing market.
Unemployment and interest rates change slowly but across a large span, while population
growth shows little to no quarterly change. This indicates that the macroeconomic environment

in Sweden has changed substantially during the sample period.
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Table 1. Descriptive statistics for the variables used in the analysis.

Variable N Mean  Std. Dev  Minimum Maximum
Change in Debt-to-GDP Ratio (A) 77 0.024 0.047 -0.140 0.324
Real Estate Price Growth (%) 77 1.941 4.525 -17.308 14.835
Central Bank Interest Rate (%) 77 1.139 1.539 -0.500 4.534
Inflation Rate (ACPI) 77 0.630 0.868 -1.518 3.782
Unemployment Rate (%) 77 7.621 1.044 5.600 10.000
Population Growth Rate (%) 77 0.206 0.071 0.071 0.366
Regime Shift Dummy (2022Q2) 77 0.143 0.352 0.000 1.000

Note: Although lagged variables are included in the empirical model (see Chapter 6), they are
omitted from this table as their descriptive properties (mean, standard deviation, etc.) are
identical to their respective level variables. N = 77 reflects the final sample size after

adjustments for time lags.

Figure 1 illustrates the development of the change in the debt-to-GDP ratio over time. The series
fluctuates around zero for most of the sample period, which suggests that the debt ratio usually
changes gradually from quarter to quarter. The graph also shows a sharp increase around 2020,
followed by a clear fall shortly afterwards. This may reflect that household debt relative to GDP
was affected by exceptional economic conditions during this period. It is important to note that
these fluctuations do not necessarily indicate changes in absolute debt levels. It is more likely
that they reflect significant contractions or expansions in GDP, which would alter the debt-to-
GDP ratio. In addition, the variable appears relatively stable compared with some of the

explanatory variables.
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Figure 1. Change in the debt-to-GDP ratio in Sweden, 2005Q2-2024Q4.

Figure 2 shows the development of real estate price growth. Compared with the debt-to-GDP
ratio, this variable is visibly more volatile. During the first part of the period, the fluctuations
are moderate but after around 2015 the variations become larger. A strong increase can be seen
around 2020-2021, followed by a sharp decline around 2022-2023. This pattern suggests that
the housing market has gone through periods of both strong expansion and correction. Since
real estate prices are often linked to borrowing capacity, this variable is of significant interest

in the later regression analysis.
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Figure 2. Real estate price growth in Sweden, 2005Q2-20240Q4.
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Figure 3 presents the central bank interest rate. The graph shows clear changes over time and
reflects major shifts in monetary policy. Interest rates were relatively high before the global
financial crisis in 2008, then gradually declined and remained at very low and even negative
levels for several years. From 2022 and onwards, the interest rate increases sharply again. This
development reflects changes in macroeconomic conditions and changes in Sweden monetary

policy during the sample period.
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Figure 3. Central Bank interest rate in Sweden, 2005Q2-2024Q4.

Figure 4 shows inflation measured as the change in CPI. For a large part of the sample period,
inflation remains relatively low and stable with only moderate movements. However, the graph
shows a strong increase around 2021-2022, followed by a decline. This indicates that inflation
has become much more volatile in recent years and in the later part of the sample period. Since

inflation may affect both household purchasing power and the real burden of debt, this variable

is also relevant for the analysis.
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Figure 4. Inflation rate (change in CPI) in Sweden, 2005Q2-2024Q4.

Figure 5 shows the unemployment rate. Compared with inflation and real estate prices,
unemployment appears more stable and changes more gradually over time. Some increases can
still be observed during periods of economic stress, especially around the financial crisis in 2008
and Covid-19 in 2020. The graph indicates that labor market conditions change over time, but
not as sharply as some of the other macroeconomic variables. This may reflect that labor market
adjustments often occur more gradually than changes in financial variables such as inflation and

real estate prices.
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Figure 5. Unemployment rate in Sweden, 2005Q2-2024Q4.
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Additional graphs and tables for all variables, including population growth (Figure Al), are
presented in Appendix A. Population growth follows a relatively smooth pattern over time and
shows significantly less variation than the other variables. Since the quarterly population series
is based on interpolated annual data and the ADF test that was inconclusive, it should be

interpreted with caution, as already discussed in the methodology section.

Overall, the descriptive analysis shows that the variables behave differently over time. The
dependent variable, the change in the debt-to-GDP ratio, is relatively stable except during
periods of economic turbulence. In contrast, variables such as real estate prices, inflation and
interest rates display stronger variations, especially in the later part of the sample period. These
developments indicate that macroeconomic conditions may affect household debt in different

ways and with different intensity over time.
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Chapter 6: Regression

This section presents the results from the regression analysis. As described in the methodology
section, the analysis first estimated a baseline OLS model before extending it by including
lagged variables and a regime shift dummy. The lag structure was determined using a general-
to-specific approach, where up to four lags were initially included and then reduced step by step

by removing statistically insignificant lagged terms.

The purpose of this section is therefore to examine whether the selected macroeconomic
variables can explain changes in the debt-to-GDP ratio in Sweden during the period 2005-2024.
Since the baseline model showed low explanatory power and was not statistically significant,

the main focus is placed on the extended dynamic model.

Table 2 presents the results from the extended dynamic regression model. The table reports the
estimated coefficients, standard errors, t-values and p-values for each variable included in the

model.

Table 2. Regression results for the extended dynamic model.

Variable Coefficient (B) Std. Error  t-value p-value

Constant 0.029 0.082 0.359 0.721
Lagged Change in Debt-to-GDP Ratio -0.233%* 0.105 -2.217 0.030
(At-1)

Real Estate Price Growth (%) 0.001 0.001 0.528 0.600
Central Bank Interest Rate 0.006 0.006 1.123 0.265
Inflation Rate (ACPI) 0.019%** 0.007 2.766 0.007
Inflation Rate (ACPI) (t-1) -0.012 0.008 -1.552 0.126
Unemployment Rate (%) 0.006 0.007 0.939 0.351
Unemployment Rate (%) (t-1) -0.010 0.007 -1.473 0.145
Population Growth Rate (%) -0.108 0.210 -0.516 0.607
Population Growth Rate (%) (t-1) -0.342 0.294 -1.163 0.249
Population Growth Rate (%) (t-2) 0.548** 0.216 2.540 0.013
Regime Shift Dummy (2022Q2) -0.030 0.021 -1.451 0.151

Note: * p <0.10, ** p <0.05, *** p <0.01
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Observations: 77

R?:0.345

Adjusted R?:0.234
ANOVA (p-value): 0.002%**
AIC: -480.807

The results from the extended dynamic model show an R-squared value of 0.345 and an adjusted
R-squared of 0.234, indicating that the model explains a moderate share of the variation in the
change in the debt-to-GDP ratio. The ANOVA results show that the model is statistically
significant at the 1 percent level (p = 0.002), which indicates that the model as a whole has
explanatory power. In addition, the AIC value of -480.807 indicates an improvement in model

fit compared to earlier specifications.

The regression results show that only a limited number of variables are statistically significant
at the 5 percent level. The lagged change in the debt-to-GDP ratio has a negative and statistically
significant coefficient (p = 0.030), indicating that an increase in the previous period is associated
with a decrease in the current period. This points to a possible adjustment effect over time,

where earlier increases are partly followed by a correction in the following period.

Inflation is found to have a positive and statistically significant effect on changes in the debt-
to-GDP ratio (p = 0.007). The result indicates that higher inflation is associated with an increase
in the debt-to-GDP ratio during the same period. In addition, the second lag of population
growth is statistically significant (p = 0.013) and has a positive coefficient, indicating that
population growth may affect the debt-to-GDP ratio with a delay, where the effect becomes

visible after two periods (quarters).

The remaining variables such as real estate prices, interest rates, unemployment and the
monetary policy dummy are not statistically significant. The results do not show a clear direct

effect from these variables on changes in the debt-to-GDP ratio during the sample period.

The monetary policy regime shift dummy is not statistically significant (p = 0.151), which
indicates that the shift in the interest rate environment around 2022 does not have a clear direct

effect on changes in the debt-to-GDP ratio. However, the dummy variable is included to capture
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the potential structural changes in the economy following the transition from a period of very
low or negative interest rates to a period of rising interest rates. From an economic perspective,
this period is also associated with increased volatility and possible macroeconomic shocks.
These developments may have influenced borrowing behavior and the dynamics of the debt-to-
GDP ratio in ways that are not fully captured by our model, even if the dummy variable itself

is not statistically significant.

To further evaluate the validity of the model, diagnostic checks and a sensitivity check for
2020Q2 were performed. A scatterplot of the standardized residuals against the predicted values
is presented in Appendix A (Figure A2). The plot does not show a clear pattern or a funnel shape,
which indicates that heteroskedasticity is not a major concern. However, a small number of

extreme observations are present which indicates that there are potential outliers.

In addition, the distribution of residuals was examined using a histogram and a normal P-P plot,
shown in Appendix A (Figure A3 and A4 respectively). The histogram shows that the residuals
are roughly normally distributed, although some values are further away from the center,
reflecting the presence of outliers. The P-P plot shows that most observations follow the
diagonal line, although some deviations occur in the tails. Overall, the residuals appear to be
approximately normally distributed, meaning that the normality assumption is reasonably

satisfied.

A Breusch-Godfrey test was also performed to formally check for remaining autocorrelation in
the residuals. Since the test includes a lagged residual, the auxiliary regression contains 76
observations instead of 77. The auxiliary regression showed an R-squared value of 0.002, giving
an LM statistic of 0.152. Since this value is clearly below the 5 percent chi-square critical value
of 3.841, the null hypothesis of no autocorrelation is not rejected. The test result indicates that
remaining autocorrelation is not a major concern in the final model.

Table 3. Breusch-Godfrey test for autocorrelation.

Test N R? LM statistic 5% critical value

Breusch-Godfrey 76 0.002 0.152 3.841

Note: The LM statistic is calculated as N X R? from the auxiliary regression. N = 76 because

one observation is lost when creating the lagged residual.
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Chapter 7: Discussion

The aim of this study was to examine whether macroeconomic variables can explain changes
in the debt-to-GDP ratio in Sweden between 2005 and 2024. The regression results show that
the model has some explanatory power, but only a limited number of variables are statistically
significant. The model explains approximately 34.5 percent of the variation in the dependent
variable, while the adjusted R? is lower at 0.234, which means 23.4 percent is explained by the
model when adjusting for the number of independent variables. A possible interpretation is that
important explanatory factors are missing from the model. If these missing factors are
correlated with the included variables, this could also create omitted variable bias, which would

affect the validity of our results.

One of the most important findings in this thesis is the negative and statistically significant
coefficient for the lagged dependent variable (B = -0.233, p = 0.030). This indicates that an
increase in the debt-to-GDP ratio in one period tends to be followed by a decrease in the next
period. A possible interpretation is that there is a short-run adjustment effect, often referred to
as mean reversion. When the debt-to-GDP ratio increases in one quarter, it may partly correct

itself in the following quarter.

Inflation is also statistically significant and has a positive effect on the change in the debt-to-
GDP ratio (B =0.019, p = 0.007). The result indicates that higher inflation is associated with an
increase in the debt-to-GDP ratio in the same period. One explanation is that inflation reduces
the real value of existing debt, which may encourage households to borrow more. At the same
time, inflation reduces purchasing power, which could increase the need for borrowing in the
short run. This result differs somewhat from Dumitrescu et al. (2022), who find that inflation
mainly reduces borrowing when debt levels are already high. In our case, the positive
relationship may reflect the specific macroeconomic conditions in Sweden during the sample

period, especially during the high inflation years after 2021.

The second lag of population growth is also statistically significant (§ = 0.548, p =0.013). One
possible interpretation is that population growth affects the debt-to-GDP ratio with a delay of
two quarters. This is reasonable, since population growth can increase housing demand and
eventually borrowing. Zabai (2017) notes that structural factors such as demographic shifts may
support credit growth and that population growth may have contributed to rising credit in
countries such as Australia and Canada. In our model, the effect appears with a delay, which
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may reflect that demographic changes do not immediately translate into new borrowing.
However, this result should be interpreted with caution since the population data was

interpolated, and the stationarity results were not completely clear.

In contrast, several variables are not statistically significant. Real estate prices have a coefficient
of p=0.001 with a p-value of 0.600, meaning that there is no clear short-run effect in the model.
This is somewhat surprising, since both theory and previous research suggest a strong
relationship between real estate prices and household debt. For example, Boug et al. (2024) find
a long-run relationship between real estate prices and debt, and Dumitrescu et al. (2022) and
Gustafsson et al. (2016) show that higher real estate prices lead to higher household debt. A
possible explanation for our result is that the model captures short-run changes, while the effect

of real estate prices may be more important in the long run.

The interest rate is also not statistically significant (p = 0.006, p = 0.265). This may seem
counterintuitive, since higher interest rates are usually expected to reduce borrowing. However,
the effect of interest rates may not be immediate and may instead operate through other
variables such as housing prices or expectations. Debelle (2004) mentions that a shift in the
interest rate can incentivize households to reallocate their debt structure, therefore not
necessarily changing the amount of debt but rather the kind of debt. This might be a plausible
explanation for the interest rate statistical insignificance in our model. Svensson (2024) also
argues that interest rates are endogenous and respond to macroeconomic conditions, which

makes it difficult to isolate their independent effect.

Unemployment is not statistically significant either. The current unemployment rate has a
coefficient of B = 0.006 (p = 0.351), while the lagged unemployment rate has a coefficient of 3
=-0.010 (p = 0.145). The results do not show a strong short-run impact from labor market
conditions on changes in the debt-to-GDP ratio. One explanation could be that households
smooth their consumption and borrowing over time (Zabai, 2017), meaning that temporary

changes in unemployment do not immediately affect debt levels (Debelle, 2004).

The regime shift dummy for the period after 2022 is also not statistically significant (B =-0.030,
p =0.151). This indicates that the shift from a low-interest rate environment to a higher interest
rate environment does not have a clear separate effect in the model. However, this does not
mean that the period is unimportant. Instead, its effect may be captured through other variables,
such as inflation and other macroeconomic factors.
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When connecting the regression results to the hypotheses formulated in Chapter 3.1, the results
show mixed support. Hj is not supported in the final model, since real estate price growth is not
statistically significant. H> is also not supported, since the central bank interest rate is not
statistically significant and the coefficient is positive rather than negative. H3 is supported in
the sense that inflation is statistically significant and associated with changes in the debt-to-
GDP ratio, although the hypothesis was formulated without a specific sign. H4 is not supported
since neither the current nor the lagged unemployment variable is statistically significant. Hs
receives some support in the main model, since population growth lagged two quarters is
positive and statistically significant. However, this result should be interpreted with caution due
to the interpolated population data and because the result is sensitive to the Covid-19 sensitivity

check discussed below.

There is also some overlap between the different effects and hypotheses discussed in Chapter
3. Previous research suggests that developments in the housing market play an important role
in household debt. When real estate prices increase, households may use their real estate as
collateral to take on more debt. This debt can either be used to refinance more expensive
loans or to finance consumption (Grodecka-Messi et al., 2025; Finansinspektionen, 2025).
Refinancing existing debt does not necessarily increase total household debt, but borrowing
for consumption does. This is related to the housing collateral channel, where higher house

prices increase borrowing capacity (Svensson, 2019; Boug et al., 2024).

At the same time, household consumption affects GDP. This creates a strong relationship
between debt and GDP. As shown in Figure 1 (Change in Debt-to-GDP ratio), when both debt
and GDP move together, the debt-to-GDP ratio remains relatively stable. However, during
economic shocks this relationship can break down. Dumitrescu et al. (2022) noted that during
the Covid-19 pandemic in 2020, GDP in OECD countries decreased sharply while household
debt increased, which caused a spike in the debt-to-GDP ratio. Both our and Dumitrescu’s
findings can be explained by the denominator effect, where changes in GDP drive the ratio

significantly more than changes in debt.

This interpretation is also supported by Figure 1 in the descriptive statistics section 5.2, where
the change in the debt-to-GDP ratio shows a sharp increase around 2020, followed by a clear
decline shortly afterwards. Since this movement occurred during the Covid-19 period, it may
reflect the denominator effect, where GDP decreased sharply while household debt remained
more stable. As a sensitivity check, a dummy variable for the extreme 2020Q2 observation was
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included to account for the immediate effect of the Covid-19 shock. The sensitivity model
shows that the Covid-19 dummy is statistically significant and that the significance of some
variables changes when this observation is controlled for. In this model, the central bank interest
rate becomes statistically significant (p = 0.009), while the effect of population growth lagged
two quarters is no longer statistically significant (p = 0.800). This suggests that the population
result in the main model should be interpreted with caution, as mentioned before. Since
population is based on interpolated annual data, it may not fully capture the short-run
demographic changes and seasonal effects. Overall, the sensitivity check supports the
interpretation that the Covid-19 shock affected the debt-to-GDP ratio and that the results for

some variables may have been sensitive to the sudden changes during this period.
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Chapter 8: Conclusions

This thesis examined the development of Sweden’s household debt-to-GDP ratio between 2005
and 2024. The purpose was to analyze whether selected macroeconomic variables can explain
short-run changes in the ratio. Since the dependent variable is household debt in relation to
GDP, the results should not be interpreted as changes in household debt alone. Changes in the
ratio can also be affected by changes in GDP, which is especially important during periods of

economic shocks.

The empirical analysis was carried out using quarterly data for Sweden. The method used was
an OLS regression model. Before estimating the model, ADF tests were used to examine
whether the variables were stationary. Variables that were found to be non-stationary were
transformed into first differences, while interest rates and unemployment were kept in levels
since they were stationary. The baseline model had low explanatory power and was not
statistically significant. Therefore, the model was extended by including lagged variables and
a dummy variable for the monetary policy regime shift. This improved the model compared

with the baseline model.

The results from the extended dynamic model show that only a limited number of variables are
statistically significant. The variables that reach statistical significance are the lagged change
in the debt-to-GDP ratio, inflation and population growth lagged two quarters. The negative
coefficient for the lagged dependent variable suggests that an increase in the debt-to-GDP ratio
in one quarter tends to be followed by a decrease in the next quarter. This may indicate a short-
run adjustment effect or a mean reversion. Inflation has a positive and statistically significant
relationship with the debt-to-GDP ratio, which means that higher inflation is associated with an
increase in the ratio in the same period. Population growth lagged two quarters is also
statistically significant, which could suggest that demographic changes affect the ratio with a

delay.

However, several variables that are important according to theory and previous research were
not statistically significant in the final model. Real estate prices, interest rates, unemployment
and the monetary policy dummy do not show a clear direct short-run effect on the debt-to-GDP
ratio. This does not mean that these variables are unimportant for household debt in general.

Instead, their effects may be more long-term, indirect or dependent on other economic
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conditions. For example, the relationship between real estate prices and household debt may be

stronger in the long run than in short-run quarterly changes.

Based on the results, this thesis concludes that short-run changes in Sweden’s household debt-
to-GDP ratio are mainly associated with inflation, previous changes in the debt-to-GDP ratio
and delayed population growth in the final model. The model is statistically significant, but the
explanatory power is still moderate. This means that a large part of the variation in the debt-to-
GDP ratio is explained by factors outside the model. Possible omitted variables include
household disposable income, amortization requirements, credit conditions, mortgage

regulations and household behavior.

There are several limitations to this study. The sample period includes major economic shocks
such as the global financial crisis, the Covid-19 pandemic and the recent period of high inflation
and rising interest rates. These events may have affected the stability of the relationships
between the variables. Furthermore, household disposable income is not included in this model
and represents a notable limitation. Income can be viewed as a determinant of a household’s

purchasing power, financial constraints, borrowing capacity and repayment ability.

Another limitation is the population data that was originally annual and was converted into
quarterly observations through interpolation in Excel. This means that seasonal trends and
short-run demographic changes may disappear or be underestimated in the data. Therefore, the
significant effect of population growth lagged two quarters should be interpreted with caution.
More frequent demographic data could have provided a more accurate picture of short-run
population changes. In addition, since the model uses first differences, the results mainly

explain short-run relationships and should therefore not be interpreted as long-run effects.

A further limitation is that this thesis does not formally test for long-run equilibrium
relationships between household debt and the selected macroeconomic variables. Since several
variables are transformed into first differences, the model mainly captures short-run changes
rather than long-run dynamics. This means that the results may indicate short-run associations,
but they should not be interpreted as proof of long-run relationships. Future research could
therefore apply cointegration tests, error correction models or ARDL models to separate short-
run adjustment effects from long-run relationships. In addition, the sample period includes
several major economic events, which means that future studies could also examine structural
breaks more formally through subsample analysis or structural-break tests.
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Future research could build upon this thesis by including additional variables such as household
disposable income, credit conditions, amortization requirements, housing affordability and
mortgage regulation. Another possible extension would be to compare alternative measures of
household debt, such as household debt in relation to disposable income, mortgage debt relative
to GDP, or separate measures of mortgage and consumer debt. This would make it possible to

examine whether the results are robust to how household debt is measured.

More detailed household-level data could also provide a deeper understanding of household
borrowing behavior. Factors such as borrowing attitudes, expectations and risk preferences may
affect borrowing decisions, but they are difficult to capture fully using only quantitative
macroeconomic data. Qualitative or mixed-method approaches could therefore provide

additional insight into why households choose to borrow.

In conclusion, the results show that the development of the Swedish household debt-to-GDP
ratio is complex and cannot be explained by one single macroeconomic factor. Inflation,
adjustment dynamics and delayed population growth appear to have an eftect in the short run.
On the other hand, real estate prices, interest rates and unemployment do not show a clear direct
short-run effect in this model during the studied period, which includes several major economic
shocks, even though they remain important in theory and previous research. The main
conclusion is therefore that Sweden’s household debt-to-GDP ratio should be understood as a
dynamic relationship between household borrowing, GDP movements and broader
macroeconomic conditions. This is especially important during periods of macroeconomic
instability, when changes in GDP can affect the ratio even if household debt itself does not

change as strongly.
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Appendix A: Additional Graphs and Tables

This appendix presents additional figures for variables included in the analysis. These graphs
and tables complement the descriptive analysis and regression results in Chapter 5 and provide

a complete overview of the dataset.
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Figure Al. Population growth in Sweden, 2005Q2-2024Q4.
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Figure A2. Scatterplot of standardized residuals.
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Figure A3. Histogram of standardized residuals.
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Figure A4. Normal P-P plot of standardized residuals.

33



