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Abstract

Dette speciale har til mal, at undersege hvordan pengepolitiske og finanspolitiske chok vil blive
transmitteret til dansk forbrug og huspriser, i en Stock-Flow Consistent model. Formalet med
analysen der bliver foretaget er ikke at lave en prognose for samfundsekonomien eller
boligmarkedet, men at undersege de mekanismer som renteendringer og gget offentligt forbrug kan
pavirke husholdningerne, virksomheder, banker og den offentlige sektor, med at fokus pa

huspriserne.

Specialet tager udgangspunkt i den danske ekonomi efter finanskrisen fandt sted, hvorfor der
anvendes kvartalsvise data fra 2010 — 2024. Her er SFC modellen opbygget som en lille lukket
okonomi der bestar af fire sektorer: husholdninger, virksomheder, banker og staten. Denne tilgang
vil gore det muligt at analysere hvordan indkomststremme, geld, formue, finansielle beholdninger
og ekonomiske variabler interagere med hinanden. Modellen indeholder blandt andet estimerede

adferdsligninger for privatforbrug, huspriser, boliginvesteringer og virksomhedsinvesteringer.

Analysen i specialet undersoger tre scenarier: Et ekspansivt finanspolitisk chok, et kontraktivt
pengepolitisk chok og et policy-mix, hvor det finanspolitiske chok og pengepolitiske chok bliver
kombineret. Resultaterne fra de tre analyser, viser at et kontraktivt pengepolitisk chok pévirker
privatforbrug og huspriserne negativt, gennem lavere disponibel indkomst, hgjere rentebetalinger,
lavere lane eftersporgsel og svagere lanevilkar. Det agede offentlige forbrugs chok virker gennem
hgjere offentligt forbrug, der stimulerer steerkere indkomststremme og output, hvilket indirekte
pavirker privatforbrug, huspriser og investeringer positivt. Policy-mix scenariet, hvor de to
politikker kombineres, viser at en ekspansiv finanspolitik kan dempe nogle af de negative effekter

der ses fra den kontraktive pengepolitik, men ikke formér at neutralisere dem fuldt ud.

Konklusionen pé specialet er, at transmissionen der ses fra penge- og finanspolitik til privatforbrug
og huspriserne, bedst kan forstas og ses som et samspil mellem finansielle og reale kanaler. De
observerede effekter skal derfor ikke anses som et resultat fra de enkelte adferdsligninger hver for
sig, men som en del af en samlet dynamik der ses mellem husholdningernes indkomst, geld,

formue, rentebetalinger, samlet efterspargsel og de involverede sektorers balancer.
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1 — Introduction

1.1 — Motivation

In the Danish economy, the housing market plays an important role in the development of the
economy. Here, housing is not only a consumption good, but is also a crucial asset for the
households and is a central component of the household wealth. Changes in the house prices can
affect the households balance sheet in terms of possibilities of borrowing, housing investments,
consumption and the broader economic activity(Kiyotaki and Moore 1997). Since the housing
market is an important asset for the households, it’s relevant to make an examination of the

macroeconomic policies effect and their transmission to the housing market.

After the global financial crisis, the Danish economy has been affected significantly in changes in
both the interest rate but also the housing prices. The following years after the crisis, the interest
rates have declined to historical low levels, it even became negative(Danmarks Nationalbank
2020)- this reduced the cost of financing for the households and supported an environment where
housing prices and demand could recover and increase. Recently, the rise in the interest rate have
changed the economic environment with the increase in borrowing costs which have put a
downward pressure on the housing affordability. The development of the changes in the interest
rate, makes the relationship between household debt, housing prices and the interest rate, highly
relevant in the context of the Danish economy. The development in the interest rate and house
prices, illustrates why the link between, household borrowing, housing market and monetary policy

1s relevant.
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As seen in figure 1.1.1 and 1.1.2 the Danish policy rate has declined considerably since the financial
crisis, and remained at these levels for a long period, they even reached periods with negative
interest rates, before increasing again in 2021. Meanwhile the Danish house prices have increased
significantly over the period. This development in the interest rate and house prices, motivates the
focus for the thesis, since changes in the interest rate should be able to affect the housing prices,

private consumption and the borrowing conditions.

From an economic theoretical perspective, the relationship between the housing market and the
monetary policy is crucial, since the interest rate influences both the cost of borrowing and the
value of assets. lacoviello have made a model that is widely cited and used, the model is about
borrowing constraint, housing prices and how monetary policy can affect borrowing capacity and
amplify economic fluctuations. In economies where households hold most of their wealth in bricks
and where the mortgage plays an important role in the finance, this is very relevant(Iacoviello

2005)(Kiyotaki and Moore 1997).

The housing market might also be connected to a broader accelerator mechanism,
financially(Bernanke, Ben et al. 1998). With increasing asset prices, households balance sheets can
improve, which can strengthen their demand and borrowing capacity. Likewise, the assets decrease
in value, it can weaken the households balance sheet and strengthen the downturn. This kind of
accelerator mechanism is central in the literature, where the balance-sheet positions the
transmission of shocks into the real economy(Bernanke, Ben et al. 1998). Beside this, changes in
the wealth of the households, can affect the household consumption. If house prices increase
household wealth, consumption can increase and likewise a decrease can led to lower household
consumption, in order to repair the households balance sheets(Mian et al. 2013). The link that can
be seen between housing wealth, household balance sheet and consumption, is well documented
and it shows why the housing market plays a crucial role, in general macroeconomic analysis(Atif R

and Sufi 2010)(Mian and Sufi 2014).

The mentioned mechanisms make the Danish housing market, a good candidate for analyzing these
macroeconomic policy effects on. Different monetary policies will not only affect the economy
through the cost of capital channel, it may also affect the disposable income of households, housing
investments, debt costs, wealth accumulation and asset prices. Fiscal policy has the possibility to

affect the housing market through aggregate demand and income transfers. When combining these



two policies with each other they can create a scenario where different effects can occur, which each

policy alone, cannot create.

With this being said, this thesis will be using a Stock-Flow Consistent Framework. This will make
sure there is a consistency between the stocks and flows, balance sheet and the accumulation of
stocks over time. When using a SFC model, it ensures that every financial asset has a corresponding
liability for another sector, together with every transaction is consistent across the used
sectors(Godley and Lavoie 2012)(Nikiforos and Zezza Gennaro 2017). This make the SFC
framework useful for the examination of how monetary- and fiscal policy can have an effect on the
used sectors simultaneously (households, firms, banks, government). Two big contributors of this
area are Godley & Lavoie, their work is central to this way of modeling. Godley & Lavoie provides
the foundation for the analyzing this macroeconomic system, since it makes it possible to work with

shocks, flows and sectoral accounting in one system(Godley and Lavoie 2012).

The goal with this thesis, is to examine how monetary policy and fiscal policy, can affect the Danish
housing market and the economic dynamics in a Stock-Flow Consistent framework. The focus will
lay on the interaction between these policies, and their transmission channels which operates

through financial balances, households, housing investment and house prices.

1.2 — Problem Statement / Research Question

With the relationship between the housing prices and interest rates, its often discussed through the
cost of borrowing — Here, the transmission of policy shocks is more complex when taken into the
account of the broader economy. The interest rate can affect the housing prices directly through the
cost of financing, but it can also be influenced through disposable income, consumption,

investment, financial wealth and government finances etc.

This can create a bit of an analytical challenge. If the house prices are studied separate, important
feedback mechanism between banks, government and firms can be overlooked — for example, can a
change in the interest rate can affect the household’s payment of debt, which continues to influence
consumption. Here the changes in consumption can affect the income for the firms, lower income
can result in lower employment which affects lower investment. Fiscal policy can affect the

households through income and aggregate demand with changes in public expenditure, social



transfer or taxation. The house prices can therefore be affected through different mechanisms, all

depending on the structure of the economic system.

The problem statement that is being addressed in this thesis is therefore how monetary policy, fiscal
policy and how a combination of these two can affect the Danish housing prices and household
consumption when sectoral interdependencies is taken into account. For the examination of this, a
Stock-Flow Consistent (SFC) framework is being applied, which will contain households, firms,
banks and the government. This will allow the analysis to capture, how policy shocks will
propagate through macroeconomic mechanism, such as income flows, balance sheets, fiscal

mechanisms etc.

The research question for this thesis, is:

How do monetary and fiscal policy shocks transmit to Danish housing prices and private

consumption, within a Stock-Flow Consistent framework?

In order to answer the problem statement, the thesis will examine three different policy scenarios.
The first scenario is a monetary policy shock, which will analyze how an increase in the interest rate
will affect housing prices, household consumption and the economy. The second scenario will
examine how a fiscal policy shock through increased government spending can affect housing
related demand and economic activity. The third scenario will consist of a policy mix, between
scenario one and two. This makes it possible to evaluate the different mechanisms when different

policies are applied.

1.3 — Scope and limitations

The scope of this thesis is to examine the interaction between housing prices, private consumption
and macroeconomic policy in a Stock-Flow Consistent framework. The analysis will focus on the
domestic mechanisms between households, firms, banks and the government, with a focus on
disposable income flows, monetary policy and fiscal policy and how these affects the housing

market and economic activity.

The model itself, is constructed as a small closed economy, this means that the model will exclude

the rest of the world and not including international trade, foreign capital flows, exchange rate or



any other external financial assets. This limitation is crucial, since Denmark is a small open
economy. This small closed economy-setup, makes it possible to focus on the domestic relationship

between the mechanisms.

The model will include four sectors: households, firms, banks and the government. These four
sectors are all linked through a Stock-Flow Consistent framework, where assets and liabilities are
recorded across the four sectors balance sheets. This setup allows us to examine how changes in
income, expenditure, wealth, debt and other finances will accumulate over time, and their effect on

the economy.

The thesis is a simulation-based analysis and not a forecasting exercise. The aim here, is not to
predict the future house price development for Denmark, but the examination of the mechanisms
there is between macroeconomic policy which may affect private consumption and housing prices.
In this approach there is several limitations — first of all, the model is a simplified interpretation of
the Danish economy, and can therefore not capture all the details of the Danish housing system and
mortgage system. The second limitation is that the external sector is excluded, why the channels
that can be seen in international transmission is not analyzed. The third, is that the behavioral
equations made in this thesis, are sensible to the chosen data period, the econometrical
specifications and its variables. The fourth limitation is that there are no regional housing market or

future expectations for the housing market.

Even with these limitations, the created Stock-Flow Consistent framework creates a suitable
examination structure for this thesis. By linking balance sheets, stocks and flows the model will be
able to examine interaction between household consumption, house prices, credit dynamics and the

mechanism-channels from monetary and fiscal policies.

1.4 — Structure of the thesis

This thesis is structured the way it is, to provide a clear development from the motivation of the

study to development of the model and the analysis of the simulation results.

The introduction section will present the motivation behind the thesis, the research area and the
problem statement. This is done to provide the foundation for the problem statement and explains

the purpose of the study.



Following the introduction, the theoretical and methodological framework will be made clear. The
section aims to present the economic reasoning that is with the study and motivates the choice of a
Stock-Flow Consistent (SFC) framework approach. By outlining the frameworks theoretical
foundation, the section will tell why and SFC approach is suited, to examine the interdependencies
between stocks, flows, sectors used and the transmission of monetary policy, fiscal policy and a

combination of those two, to the broader economy.

The literary review will present and discuss existing academic work, that is related to the Danish
macroeconomic policy, the Danish housing market and economic modeling approaches, specifically
SFC modeling. This will provide the perspective of the thesis and what this paper can contribute

with, in relation to already existing studies.

After the literary review, the stylized facts and some chosen behavioral equations will be presented.
This section is to describe the key behavioral equations and their empirical purpose in the paper,
with a particular focus on housing investment, house prices and consumption. The goal here is to

connect the empirical relationship in the data with the behavioral equations used in the model.

Then the model description will present the structure of the SFC model, with accounting relations,
sectoral framework, behavioral equations, model closures and a simulation setup. This section is
made to in order to explain the construction of the model and how the used equations and sectors

interact with each other.

The result section, will present and discuss the outcome of the examination of the model simulation.
Here, there will be focus on three different policy scenarios: A monetary policy shock, a fiscal
policy shock and mix policy shock, that will combine the two policies. These results will be
compared with each other, in order to see how the three policies can affect the housing market and

the broader Danish economy.

Finally, the thesis will be concluded by making a summarizing of the findings with a discussion of

the limitation in the analysis, suggestion for further research will be made clear as well.

The whole system of equations, figures, matrices and other technical material, will be included in

Appendix 8.



2 — Theoretical and Methodology framework

In this section the theoretical and methodological framework for the thesis, will be presented. The
purpose of the section is to give the understanding why monetary policy, fiscal policy, housing
market and Stock Flow Consistent modelling are relevant, in order to make an examination on how
policy shocks, can affect housing prices and economic activity. The foundation is directly linked to
the model that will be presented in this thesis, which will include households, banks, firms and
government. Here the main transmission channels will operate through consumption, housing

investment, interest payments, debt and wealth accumulation.

2.1 — Housing market’s role in macroeconomic dynamics

In macroeconomic dynamics, they housing market plays an important role, due to housing is both a
financial asset and a consumption good for the households. A change in the housing prices, can
therefore affect the broader economy, through several channels, which includes borrowing capacity,
residential investment, house wealth and private consumption(Kiyotaki and Moore 1997). The
mechanisms are crucial to keep in mind, when looking at countries where housing is highly
financed by debt — here the house prices can influence debt accumulation and the balance sheet of

households.

For the thesis, the housing market is seen as a broader economic system, and not an isolated market.
Here the housing prices will affect consumption and household wealth, while the interest rate will
have an influence on housing demand, debt-service burden and the cost of borrowing. These
channels are important to keep in mind, since the thesis will examine the shock from monetary

policy and fiscal policy which is transmitted to private consumption and housing prices.

The housing market is reflected in the SFC model, where the household sector consists of saving &
wealth accumulation, financial positions of the households, housing taxation, household debt,

housing investment, consumption and disposable income.

2.2 — Monetary & Fiscal Policy transmission

Monetary policy is administrated from the Danish central bank, where the interest rate is set.
Monetary policy works through several mechanisms, which includes the mentioned interest rate,
asset prices and credit conditions(Bernanke, Ben S. and Gertler 1995). For the housing market, the

interest rate plays an important role, due to its ability to affect cost of borrowing and housing



affordability. Here, a higher interest rate has the opportunity to reduce the housing demand and

investment, including lower disposable income through the higher debt-service payments.

The monetary policy shock experiment in this thesis, will be set as a shock to the interest rate,
where it will influence deposit, bonds and interest payments which will affect households, firms,
banks and the government. If the interest rate is increased, it will affect the households with higher
interest payments on loans, reduced consumption and a reduced disposable income. For the firm’s
higher interest payments will be seen, which as well can reduce the firm’s ability to invest further in
new capital and/or hire more workers, due to the costs. The banking sector will be affected by a
higher interest rate, the interest flows from deposits, and loans will affect the banks’ profit where

the government sector will be affected through the interest payments on bonds.

Fiscal policy works through other mechanisms, here it will work through government spending,
social transfers and taxes. Here public consumption has the opportunity to affect aggregate demand
directly while taxes and social transfers affect the household’s disposable income(Blanchard and
Perotti 1999). This is highly relevant for the model being developed, since government
consumption, social transfers, taxes, government bonds, government wealth and savings, is included
in the model. This makes it possible to analyze the different mechanisms in the model and see how

this influences financial balances and demand.

With monetary policy and fiscal policy, a policy-mix will be created. Here it will be tested to see if
the two policies can offset or reinforce each other. The idea is that an increased interest rate, will
decrease housing demand and consumption where fiscal policy should be able to counteract this, by

stimulating aggregate demand and/or disposable income.

2.2.1 - Rate of Interest Theory

With the monetary policy being examined in this thesis, through a shock to the interest rate, it

would be in place, to clarify the role of interest rates in macroeconomic transmission, theoretically.

Interest rate, is an instrument that binds the real economic activity with financial conditions, this is
due to its ability to influence borrowing costs, household’s disposable income, investment decisions
and their asset prices. Conard argues that, it’s crucial to understand interest rates, from a public
perspective, since monetary policy is the main instrument a central bank can use, to affect

unemployment, inflation and other economic conditions(Conard 1966).



To explain interest rates, the theory of loanable funds can be used — Here the interest rate is
determined by the interaction between the demand for funds and the supply of funds. Here, with a
lower interest rate, economic activity and borrowing can be stimulated, while a higher interest rate

increases the cost of borrowing which reduces consumption and investments.

With this, it’s important to understand that interest cannot only be understood through investments
and savings. In a monetary policy, the supply of funds, will be affected by the financial behavior
and the changes in money supply. This is highly relevant for this thesis, since the interest rate is a
key variable and transmission mechanism, that can be seen between housing prices, private

consumption, disposable income, household debt and monetary policy.

In a Stock-Flow Consistent model, interest rates are an important factor, due to the flow of interest
payments, that can be recorded between the sectors. With households increased debt-service burden
from higher interest rates that affects consumption, disposable income, house demand etc. it’s
important to understand that these payments, even though they are a liability for the household, they
are an income for other sectors, such as bondholders or banks. Here, the shock in the interest rate,

can be traced through the sectors balance sheets and behavioral reactions that is, in the model.

2.3 — Stock-flow consistent modeling

The principle of Stock-Flow modeling is that flows of money, must come from somewhere and has
to end somewhere, and every financial asset have a corresponding liability(Godley and Lavoie
2012). This 1dea, ensures there is accounting consistency between the expenditure, income flows,

financial transactions and accumulation of stocks over time(Godley and Lavoie 2012).

An SFC model, consist of two matrices which 1is, a balance sheet and a transaction flow matrix, and

a system of equations.

The main goal of the balance sheet, is to record all the assets and liabilities for each sector, while
the transaction flows matrix keeps track on all the payments and recipients between all the sectors.
The system of equations is basically the recipe of the SFC model that is being created — here

behavioral relationship is being determined together with the closure rules of the model.



If the system of equations is set up correctly, it will be seen there is a rest equal to 0, of stocks and
flows. This means that every single transaction that is taking place, ends up, somewhere in the

system, all depending on the equations.

2.4 - Methodological motivation for using an SFC model

The motivation for using an SFC model, comes from the research question. when the aim for the
thesis, is to examine how the economy reacts through the macroeconomic transmission channels of
monetary and fiscal policy shocks with a focus on housing prices — it requires a framework that can

keep track on the asset, liabilities, stocks and flows that run through the framework.

The SFC framework is a useful tool, since it makes it possible to track how different types of
shocks run the different transmission mechanisms at the same time(Nikiforos and Zezza Gennaro
2017). It’s possible to test monetary policy shock, a fiscal policy shock, but also a combination of

these two simultaneously.

Based on the above, the SFC framework is chosen to analyze the housing prices in Denmark, with

its role of being a part of the broader macroeconomic system.
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3 — Literature Review

For this literature review, the purpose it to position the thesis, with already know literature on the
housing market, economic modeling, policy transmission and Stock-Flow Consistent frameworks.
With the thesis having a focus on monetary and fiscal policy and their shocks to private
consumption and housing prices, the literature review, will have a focus on four elements of
literature. To start with, the housing market and the macroeconomic role of it, will be discussed.
Second part, is the monetary, fiscal policy and the policy-mix effects, that is reviewed. In the third
part, existing macroeconomic models will be discussed. For the fourth part, Stock-Flow Consistent

literature and related approaches to this field will be presented.

3.1 — The Danish Housing Market

When making a macroeconomic analysis for Denmark, the housing market plays an important role,
since housing is both a consumption good but also a major asset in the household’s balance-sheets.
Changes in the prices of housing can with this be affected through multiple channels, including
borrowing capacity, household wealth, residential investment and consumption. Generally, this is
important in economies where household’s main asset or wealth is their housing, and when

mortgage debt plays a crucial role on the financial side of the households.

(Tacoviello 2005) have made a central contribution to this area. lacoviello have developed and
estimated monetary business cycle models, where collateral constraint and nominal loans are tied to
the values of housing. His framework shows that the price of housing is not only an asset, but it also
affects the household’s borrowing capacity. With the increase of housing prices, collateral values
also improve — this allows households and firms to borrow and spend more. This can make an
intensifying mechanism, where shocks to the price of housing can affect the aggregate demand
through the credit constraints. The models can therefore provide important theoretical foundation, in
order to analyze how monetary policy and the price of housing can interact through borrowing
constraint and household debt. In this thesis, the relevance of (Iacoviello 2005) is that for det
Danish housing market, is a part of the broader macroeconomic-financial system, where house
prices, consumption, debt and interest rates are connected through mechanisms in the household’s

balance-sheet.

The link, there is between consumption and the wealth of housing for this literature review. (E. Case

et al. 2001) made an examination on the relationship, that can be found for stock market wealth,
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consumption and housing wealth. The findings suggested that the wealth of housing has an
important role in the consumption of the households, and is often stronger than the effects from
wealth in the stock market. The findings in this paper, supports the idea that house price changes
can have economic consequences, that is beyond the market of housing itself. With falling house
prices, households’ consumption can be reduced by a weakened balance sheet, where an increase in
the housing prices can raise the household wealth and improve access to credit, where consumption

can increase.

(Mian et al. 2013) gives further evidence on why the household’s balance sheets are important. The
paper examines the effects from a housing collapse in the United States from 2006 to 2009, where
they found a strong relationship between losses in the price of housing net worth and the reduction
in consumption. The results states that the propensity to consume based on the housing wealth is
substantial, and the effect of it, is stronger in areas with poorer households. This finding is crucial,
since it suggest that the effect from the house prices changes, not only depends on the aggregate
change in the wealth of housing, but also on household debt positions. (Mian et al. 2013) stated
with their paper that, the consumption fell up to five to seven cents for every dollar of housing

wealth that was lost — The impact varied significantly with leverage and income.

In Denmark, the connection there is between housing prices, household debt and the
macroeconomic stability, is highly relevant. A paper by (Byrialsen and Raza 2022) consisted of the
development of an empirical Stock-Flow consistent model, where the Danish economy was
analyzed with a focus on risk related to household debt. Here the model included households, firms,
banks, government and the rest of the world, and was used to simulate effects of decreasing house
prices and increasing interest rates. The paper stated that the private domestic demand, is quiet
sensitive to changes in the interest rate and the price of housing, even though the effect on the
countries overall output is less noticeable, due to the strong current account surplus for Denmark.
This paper is relevant for the thesis, since it shows for a SFC framework, can be used on the Danish

economy, in order to analyze the house prices, household debt and interest rate shocks.

The housing market for Denmark, can with this been seen as a key component as one of the
transmission channels there is between the financial condition and real economic activity. Literature
suggests that house prices will affect the economy through credit dynamics, household consumption

and wealth effects. This also support the choice of examining the housing prices for Denmark,
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within a framework that can link the balance sheets of households together with debt, income flows

and economic policies.

3.2 — Monetary Policy, Fiscal Policy & a Mix Policy

Monetary policy has the opportunity to affect the housing market through several transmission
channels. The channel that can affect the housing prices directly is the cost of borrowing, here the
interest rate can affect the mortgage costs, household debt service and housing demand. With an
increased interest rate, disposable income and housing affordability can be reduced, where a lower
interest rate can stimulate the demand of housing and support household consumption. Monetary
policy is not only limited to affect borrowing costs — through the effect on price of assets, credit
conditions and balance sheet of the household, monetary policy have the ability to influence the

economic situation.

The financial accelerator literature that was provided by (Bernanke, Ben et al. 1998) provides
explanation why financial conditions can strengthen macroeconomic shocks. They showed how the
borrowers balance sheet and credit market frictions can amplify the transmission of shocks to
output, spending and investments. With an improved balance sheet, the access for finances can
become easier, while decreasing balance sheets can limit borrowing and therefore increase slumps.
This accelerator mechanism for the thesis is highly relevant, since changes of the interest rate can
affect the price of houses and household wealth, which affects the aggregate demand and private

consumption.

lacoviello supported and even extended this reasoning to the housing market, by connecting
housing values directly to borrowing constraints. In his framework, an increase in house prices, will
increase borrowing capacity and collateral values, which can affect the demand. On the other hand,
a decline in the housing price, will weaken the capacity of borrowing and reduce investment and
consumption. This makes the relationship between credit constraints, interest rate and housing

prices central, in order to understand the macroeconomic transmission channels of monetary policy.

Fiscal policy can also have an effect on the housing market, not the same way as monetary policy,
but through household consumption, taxation, social transfers and public expenditure. Monetary
policy works through interest rate, where fiscal policy works through disposable income and
aggregate demand. In a SFC framework, this is indeed relevant, since taxes, social transfers and

government spending can be linked to financial balance for other sectors involved.
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Fiscal-policy literature says that government spending can affect demand and output dynamically,
which makes the interaction between public expenditure, household sector and income flows very

relevant.

A policy mix scenario, is therefore relevant — either can monetary and fiscal policy offset or
reinforce each other. An example for this, can be that an increase in interest rates can reduce
consumption and demand for housing, where fiscal intervention can partly offset this, by increased

social transfers, lower taxes or public spending.

The applied literature, impose that the used policy shocks shall not be analyzed through one single
channel. This support the usage of modeling framework, where the policy effects, can be traced

back and forth, through stocks and flows.

3.3 — Existing Macroeconomic Models

Macroeconomic models, can have different ways and views on how to examine the relationship
between the economy and the financial system. The most standard economic models, usually focus
inflation, output, interest rate and future expectations, meanwhile debt accumulation, financial
positions and balance sheets receive less attention. This is therefore and limitation to this thesis
research question, when household debt, housing prices, wealth and credit dynamics are taking into

account(Bezemer 2010).

Bezemer wrote a paper back in 2010, where he argues that flows-of-funds models and accounting
models, were better suited to identify the financial fragility, due to the incorporation of sectoral
balance sheets and financial relations(Bezemer 2010). Models that tend to exclude balance sheets,

can easily overlook the debt driven vulnerabilities and the financial balances.

Byrialsen & Raza highlights that, in the Danish context, modelling debt of household as a gross
financial stock, rather than only looking at financial positions, was crucial. The SFC model that
were made, differs from other econometric approaches, by explicitly modelling sectoral balance
sheets, wealth and household debt. This is an important finding due to household debt can affect the
economic stability, even if the households held a large amount of gross wealth (total value of all

assets, before subtracting debt and liabilities)(Byrialsen and Raza 2022).
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3.4 — SFC models and related approaches

Stock-Flow Consistent modelling is very associated with the work done by Godley and Lavoie.
Here, one of the most central principles is that all flows, must come from somewhere and must go
somewhere together with every financial asset has a corresponding liability. By making this sort of
accounting, it ensures consistency between income flows, financial transactions, expenditure and
the accumulation of stocks. For a thesis regarding house prices, policy transmission and household
debt, it’s highly relevant due to shocks can be traced through the economy(Godley and Lavoie
2012).

Later surveys and journals highlight that this kind of framework, can be used specifically to the

examination of macro-financial interactions(Nikiforos and Zezza Gennaro 2017).

After the global financial crisis, the SFC literature has become more relevant in terms of integrating
financial flows and balance sheets with real activity. Nikiforos and Zezza presented the SFC
development approach, and showed it could be used to analyze macro and financial interactions,
debt accumulation and financial stability(Nikiforos and Zezza Gennaro 2017). With this Lavoie
provided as well, that for the type of modeling, where credit, effective demand and money are

central elements for making a macroeconomic analysis.

Empirical SFC models are relevant, when wanting to examine economies where debt and financial
stocks play a significant role. This was supported by Byrialsen & Raza, in their development of an
empirical SFC model for the Danish economy. The model showed private domestic demand was

sensitive to interest rate changes in house prices, which supports the use of a SFC framework even

more, when examining the Danish housing market.

In the context of Denmark, a useful comparison can be made to the ADAM model. This is a
macroeconometric model, that is developed and maintained by Statistic Denmark. ADAM stands
for Annual Danish Aggregate Model and is used to provide a simpler mathematical description of
the interactions, that can be seen in the Danish economy. This model is highly used within the
Danish organizations, Danish ministries and financial institutions for economic projections and
policy analysis(Danmarks Statistik 2013). When comparing the SFC approach to the ADAM model,
the SFC approach has less focus on the ability to forecast but more focus on ensuring consistency
between the used sectors balance sheets, macroeconomic flows and financial stocks. The distinction

between these two typers of models is relevant, since the main goal is not to forecast the Danish
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housing market, but to examine how different policy adjustments is transmitted within households,

firms, banks and the government.

4 — Stylized Facts & Behavioral Equations

This section will present the stylized facts and the main behavioral equations, that is used for in the
SFC model. The estimation results for each behavioral equation, can be found in Appendix 8.2. This
section aims to link the theoretical transmission mechanisms, that is discussed in the previous
chapters, to the empirical relationship that is seen within the observed data for Denmark. This
section will discuss the four behavioral equations; Consumption, housing investment, house prices
and firm investment. These four equations, will be able to describe how wealth, income, output,

debt and housing conditions will affect the variables in the model.

The behavioral equations in the model are all estimated on quarterly data for Denmark, after the
post-financial crisis from 2010-2024. The data is used to shape the empirical foundation for the

created simulations, which will be presented later.

4.1 — Data used for the model

The data for this Stock-Flow Consistency model, is as mentioned, based on quarterly data on the
Danish economy from 2010 — 2024. The data itself, is collected from Statistic Denmark, through
Statistikbanken and is supplemented with data on the interest rate from the website of the Danish
Central Bank (Nationalbanken). The period that has been chosen, is post financial-crisis, and are
chosen to reduce the risk of structural breaks, that could be seen from the pre-crisis housing boom
and financial crisis itself. In an econometric perspective, reducing the sample size, can be justified
during crisis, that can introduce structural breaks(Bai and Perron 2002). Within the period of the
housing crisis and the financial crisis, structural breaks could occur, when estimating data. Due to
the housing market the year before and after, not necessarily reflected steady and stable economic

relations the period of 2010 and 2024 were chosen(Baker 2008).

The data that is sourced from Statistikbanken, includes the national account, household balance
sheet variables, construction indicators and the sector accounts. The tables: NASK, NKN1, NKN2,
NKHI, NKSO2, NKSFK, NAS3 and BYG43, are used together in order to construct the stocks and

flow variables, that is included in the model. The interest rate data, is obtained from the sheet
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DNRUURI and DNRENTM, and is converted into quarterly interest rate, for calculation of

payment of interest.

The data contains the stocks variables, such as deposits, bonds, household debt etc. and the flow

variables, such as consumption, taxes, social transfers etc.

The distinction of flows and stocks, is important in a Stock-Flow Consistent framework, since the
flows in the model, determines the accumulation of stocks. This data, is organized in the model, in
order to ensure there is consistency between the balance sheet, transaction flow matrix and the used

behavioral equations for the model.

4.2 — Consumption

The behavioral equation for household consumption is one of the central behavioral equations in the
model — since consumption is a key component of aggregate demand together with being one of the
main channels, which monetary policy and fiscal policy shocks operates through. For this model,
consumption depends on lagged consumption, household wealth and disposable income for
households. This is chosen since consumption is expected to be more or less persistent over time,

while being affected by the disposable income and wealth of the households.
The consumption behavioral equation, is specified in log-levels.

In(cH) = 3.05261 + 0.35871In(CH.,) + 0.24669In(YD/ ) + 0.12232In(W/,)
CH = exp (3.05261 + 0.35871In(C{ ;) + 0.24669In(YD{ ) + 0.12232In(W/)))

Here, C/' denotes household consumption, C/., denotes household consumption from two quarters
ago, YD, denotes disposable income from the past quarter and W/ | denotes wealth of the
households from the past quarter. Here, the lagged consumption captures the persistence in the
household consumption, while disposable income (YD{ ;) and wealth (W/,) is reflecting the
capacity of households to consume. With the equation being estimated in logarithmic form, the

values will be transformed back to levels, by applying the exponential function.

17



Stylized fact: Household consumption
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Figure 4.2.1 - Stylized Fact: Household Consumption

Figure 4.2.1 shows the observed household consumption data series, together with the behavioral
equation. Here, the figure indicates that the household consumption, follows an upward trend over
the sample period. The estimated behavioral equation, captures the development in consumption
pretty well, especially the upward movement. Yet, the observed data, seems to be more volatile that
the behavioral equation, especially in the late part. The figure suggests that the estimated equation,
captures the general relationship between consumption, disposable income and wealth of the

household, but don’t seem to fully explain the short run fluctuations that can be seen.

Since, the behavioral equation don’t fully follow the observed data, for the quarterly observations,
the residual correction is applied for the model. This will make the baseline to follow historical
consumption, and is consistent with empirical SFC modelling, where the ability to replicate
historical data and ensuring data consistency, is an important validation criterion(Zezza 2025). This
means, the consumption equation, should not be seen as a perfect equation to forecast with, but
rather a behavioral mechanism that can connect the relationship of household consumption,

disposable income and wealth within the model.

For the policy simulations, the equation is crucial, since changes in the interest rate and government

spending, will affect the household’s disposable income and their wealth. Here, the contractionary
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monetary policy, will reduce the disposable income, through higher interest rate payments on
household debt, which will lower their disposable income and the opportunity to consume at steady
levels. Fiscal policy will have the opportunity to affect consumption indirectly through aggregate
demand and income flows. The equation is therefore an important link between the household

sector and the transmission mechanisms in the model.

The estimation results can be found in Appendix 8.2, Table 8.2.1

4.3 — Housing Investment

The housing investment behavioral equation, is included in the SFC model, since it denotes on of
the important relationships between the housing market and the household sector. Within the model,
housing investment affects the accumulation of housing capital and are directly linked to the
balance sheet of the household. The equation is an investment rate and is measured to the lagged

stock of housing capital.

The housing investment rate behavioral equation, is specified as:

H ‘H H H H

b 0.003504 li—2 PiZ, YD_, Lt
—— =—0. + 0.730260 | ~—— ) + 0.012576 | —— ] + 0.097641 | —; —0.001078 | ——
ki~ ki3 P> t-3 ki3

H
Here, klf, denotes the housing investment rate, where investment of household is divided with the
t-1

H
lt—2
H

ki3

capital of housing from previous quarter. The lagged investment rate , 1s used to capture the

. . . . pH . . Sy
persistence in the investment of housing. ﬁ denotes Tobin’s equation, which is measured as the
t—-2

H
. . . . YD:Z . . .
ratio between the house price index to construction costs. p <=2 denotes the disposable income in the
t-3

current period divided with the housing capital from last quarter, which captures the capacity of the

H
Li—p

H
ki_s

household’s ability to invest in housing. denotes the household debt relative to housing capital,

this captures the indebtedness of housing investment.

The use of Tobin’s equation, follows the investment literature, where investment incentive is going

to depend of the relationship between market replacement cost and value of capital(Hayashi 1982).

For the behavioral equation, the estimated signs are consistent with what is expected for the
economic mechanisms. The coefficient of lagged housing investment shows that it’s persistent over

time, together with the coefficient of disposable income that indicates a higher income for the
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households, supports the housing investment. The negative estimated coefficient for the household
debt, tells that a higher debt burden will reduce the housing investment — this supports the economic

intuition that indebtedness for households reduces the housing investment.

Stylized fact: Housing investment
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Figure 4.3.1 — Stylized Fact: Housing Investment

Figure 4.3.1 shows the observed housing investment data series, together with the behavioral
equation. The observed data, follows an upward trend from 2013 until 2021, where housing
investment tends to decline towards the end of the sample. This development of the data, can reflect
there is a strong increase in the housing investment after the financial crisis period, and the later
years a decrease. This can show, the period where interest rates started to rise again, due to the
COVID-19 pandemic, where there were seen high inflation, which cooled down the housing

activity.

The behavioral equation captures the okay, from 2016 until 2020 — here it follows the general

upward movement, but is more steady climbing than the observed data. This shows that the
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behavioral equation cannot reproduce the short-run quarterly fluctuations — which is easy to see
after 2020. Here the observed data rises sharply before it drops, where the estimated equation

remains at higher levels.

The figure suggests that the equation management to catch the general relationship that can be seen
between disposable income, household debt and the housing investment — but not all the temporary
movements, that can be seen in the data. In the model this is corrected by applying a residual
correction, which ensures the baseline follows the historical data, before any policy shocks is
applied. This means, that the equation shall be seen as a behavioral mechanism instead of a

forecasting equation.

The estimation results can be found in Appendix 8.2, Table 8.2.3

4.4 — House Prices

The housing prices behavioral equation, is included in the SFC model, since it links the price of the
overall housing market to the household wealth, capacity of borrowing and the general economy.
Here, changes in the housing price, can affect the balance sheet of the households and therefore

influence consumption, housing investment and debt accumulation(Iacoviello 2005).

The house price equation, is specified in log-levels:

K1
In(PH) = —2.27595 + 0.80115In(P,) + 0.09375In(Y,_,) + 0.07578In (LPE ! )

t—-1

Here, Pf denotes the house price index, Pf ;denotes the lagged house price index, Y;_; is the real

H
output from the previous quarter and Iif—_l is the capital of housing relative to the labor force.
t—-1

The coefticient from the lagged house prices, indicates there is a persistence in house price
developments. The positive coefficients for the real output and capital of housing relative to the

labor force from the previous period, shows that stronger economic activity can drive house prices

up.
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Kl
Pfl = exp |= —2.27595 + 0.80115In(P/. ;) + 0.09375 In(Y,_,) + 0.07578In (L; : )l

t—-1

With the equation estimated in logarithmic form, the values are transformed back to levels by using

the exponential function.
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Figure 4.4.1 — Stylized Facts: House Prices

Figure 4.4.1 shows the observed house price index together with the estimated behavioral equation.
The observed data shows there is a steady upward trend, with prices increasing faster from 2021.
The behavioral equation captures the general upward movement, specifically from 2012 up to 2021.
The behavioral equation can be seen to have a higher price index than the observed data, and to be
smoother than the observed data, and don’t seem to be able to reproduce the acceleration in the

house prices index, compared to the observed data.

The above, suggests that the estimated equation captures the broader relationship that can be seen
between house prices, lagged price and the real output and the housing capital relative to the labor
force — but not all the movements that can be observed short-run in the housing market. In order to

use the behavioral equation in the SFC model, a residual correction is being applied, to ensure
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baseline follows the historical house prices. The behavioral equation, shall therefore be seen as a

mechanism in the model and not a forecasting equation.

When making the policy simulations, this behavioral equation is important, since house prices can
affect the household wealth and the housing transmission channels. The monetary policy shock
should be able to affect the house prices through less economic activity and lower housing demand;

meanwhile fiscal policy can affect the housing prices output and aggregate demand.

The estimation results can be found in Appendix 8.2, Table 8.2.2

4.5 — Firms investment

The firm’s investment equation, is included in the SFC model, in order to describe how firms adjust
investments in their productive capital. With firm investment being a component of aggregate
demand, and how it affects the accumulation over time for the firms, it’s important to include this.
The equation is consistent with the literature, where the investments react on the conditions of

demand, capital accumulation and the link between capital stock and output(Jorgenson 1963).

The behavioral equation for firm investment, is specified as an investment rate, where it’s measured

to the lagged productive capital stock.

If Iiy Y,
T~ = —0.019167 + 0.750560 —=— + 0.142396 —
Kt—l Kt—Z Kt—l

F

Here, KTt denotes the investment rate of the firm, where its firm’s investment divided with its
t—1

F
capital stock from previous quarter. "1 denotes the lagged investment rate, which captures the
Ki_

Yt
F
Ki 1

persistence in the investment rate and captures output relative to stock of capital. The two

positive coefficients suggests that the firms, adjusts their investment gradually over time together

with higher economic activity, will increase the firm’s incentive to invest further.
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Stylized fact: Firm investment
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Figure 4.5.1 — Stylized Facts: Firm Investment

Figure 4.5.1 shows the observed data for firm investment, together with the estimated behavioral
equation. The data follows an upward trend for most of the period, with a quiet strong increase after
2020 which peaked in the middle of 2022, before declining. The estimated behavioral equation,
captures the general trend of the firm investment, specifically from 2012 to 2022, but no after the
peak in the middle of 2022. It can be seen that the estimated equation, is generally smoother than
observed data, and don’t seem to reproduce the sharp peak or the decline correctly. This shows that
the equation manages to estimate the relationship between investment, past investment and output,

but no all the fluctuations.

Here, just as we did with the other behavioral equations, a residual correction will be applied, in
order to ensure the baseline of the SFC model follows the historic data, before any shocks is being

applied. The equation shall be seen as a mechanism and not a forecasting equation.

With the policy simulation, the firm investment will be a direct link between the firm sector and
aggregate demand. The fiscal policy shock on government spending, should increase output and
thereby the firm investment, where contractionary monetary policy, should reduce output and lower
the investment of firms. This will contribute with the transmission of monetary and fiscal policy

through the investment and output channel.
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The estimation results can be found in Appendix 8.2, Table 8.2.6

5 — Model Description

This section will present the Stock-Flow Consistent model, which will be used to examine how
monetary policy and fiscal policy are transmitted to consumption and Danish house prices. The
behavioral equations from the previous chapter will be brought together with a consistent account

framework.

The model is structured as a small closed economy, consisting of households, firms, banks and
government. Here, the thesis aims not to forecast the housing prices, but to simulate the
transmission mechanisms and how they propagate through the economy, when assets, liabilities,

stocks and flows are considered.

The first section will describe the model structure, followed by the balance sheet and transaction
flow matrix. The behavioral equations will be explained in a simulation-context together with the

closures of the model and the design of the policy simulations.

5.1 — Model structure

The Stock-Flow Consistent model, that will be used to examine the transmission mechanisms on
Danish housing prices and consumption, will be constructed as a small closed economy. Here the
model will analyze how fiscal and monetary policy shocks are transmitted to the domestic economy
through the transmission mechanisms The framework will consist of four sectors: Households,
firms, banks and the government. The model itself is not being designed to being able to forecast
the housing prices, but more as a simulation model that can track the policy shocks, where these are

compared to a historical baseline.

The model structure will follow the principles of a stock-flow consistent model: Every asset for one
sector is a liability for another sector and every flow must come from one sector to another. This
simply means that the income flows, expenditure flows, taxes, interest payments, social transfers
and so on, are all connected across the sectors within the design of the model. This makes it
possible for the model to track and trace how monetary or fiscal shock to the economy will affect

the sectors through the transmission channels(Godley and Lavoie 2007).
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With the aggregate level, output is determined by domestic demand — here, the demand consist of
public consumption, private consumption, firm investment and housing investment. Housing
investment and private consumption are determined in the household sector, while firm investment
is determined within the firm sector. Public consumption is determined by the government sector,
and will be used as the instrument, where a fiscal policy shock will be applied when running the
fiscal policy analysis. With the model’s construction as a small closed economy, there will be no

imports, export, exchange rates, foreign sector and foreign financial flows.

The household sector will be treated as a core sector in the model since this will link the housing
market to the broader economy. Households will receive wages from the firms, which can increase
or decrease based on the output of the firms. They will also receive distributed profit from banks
and firms, interest from bonds and deposits and social transfers from the government which is based
on output current period to previous period. With this, the households will also have to pay taxes,
interest on loans, housing investment and undertake private consumption. This makes it possible for
households to be affected by real economic activity and financial conditions simultaneously,
together with households being a core transmission channel for both monetary and fiscal policy

shocks.

The price of housing will enter the model, through the balance sheets of the households. Here
changes in the price of housing can affect the value of house wealth, which will influence the
household’s wealth and financial positions. This means that the housing market is not treated as an
isolated market, but is a part of the broader economic system and is a crucial transmission
mechanism channel. The housing prices will be connected to wealth of the households, housing
investment, accumulation of debt and private consumption. The reason for making this structure is
due to it will be possible to analyze how a monetary policy shock will influence the price of housing

directly through economic activity, and indirectly through wealth and debt channels.

The firm sector will produce output, pay the wages to the households which can be scaled based on
the output by the firms, receive revenue from domestic demand and can commence further
investments in productive capital. The investment from firms will contribute to aggregate demand
and will affect the accumulation of capital over time. The firm’s sector will interact with the bank
sector, through loans taken and interest payments over time. This makes it possible for changes in

interest rate, demand, financing conditions will have an effect on the profit of the firm, their
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investments and capital accumulation. The firm sector therefore works as a transmission channel for

fiscal and monetary policy shocks, through wages, output and investments.

The banking sector is the sector that will connect financial positions of the households, firms and
the government. The bank will receive interest payments from loans taken by the households and
firms, pay interest on deposits held and hold financial assets and government bonds. The bank
sector, is crucial for the balance sheet, since they will close the balance sheet through the
consistency between bonds, loans, deposits and bank wealth. By doing this, it ensures that changes
in deposits, bonds holding and credit are consistent in the model. This is very crucial, since interest
rate shocks not only affects the cost of borrowing, but also redistributes income through payments

on interest for debt takers, savings, government and banks.

The government sector’s role is to collect taxes, undertake public consumption, pay social transfers
and pay interest on government bonds. The fiscal policy examination will be introduced through
changes in government consumption, which affects aggregate demand. The sector is connected to
the financial part of the model through deposits, bonds, government wealth and interest payments.
This makes it possible for the model to examine how fiscal policy can affect consumption, output

and financial balances.

When making a monetary policy shock scenario, an interest rate shock will be induced. An increase
in the interest rate will influence the households through interest payments and changes in income
from bonds and deposits. I will affect the firms Aswell, through increased interest payments on
loans and government through payments on bonds. The fiscal shock that will be applied, will be
introduced as an increase in the government consumption, which influences income flows across
sectors and aggregate demand. For the last analysis, a policy mix, between the first to will be made.
Here the combination can show if monetary and fiscal policy can strengthen of offset the

contractionary effects, that can be seen from the monetary policy effects.

This model structure, will make it possible to analyze the monetary and fiscal policy transmission,
in a system that is connected with real and financial balances mechanisms. Instead of only studying
the changes in house prices, the model aims to link the housing prices to income flows,
consumption, investment, wealth, debt and the sectors balance sheets. The above structure and
reasoning, should be seen as the motivation and reason for why choosing a Stock-Flow Consistent

framework model for this thesis.
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5.2 — Sectoral balance sheet and transaction flows

The Stock-Flow Consistency model is built around two accounting frameworks; number one is the
balance sheet and the other is the transaction flow matrix. These two ensures combined that there is
always internal consistency across the sectors. The role of the balance sheet is to record the stocks
positions of each of the sectors, where the transaction flow matrix’s job, is to keep track on the
flows of expenditure, income and financial transactions between the sectors. The distinction
between the stocks and flows in the balance sheet and transaction flow matrix is essential, due to the

flows that is generated in each period defines the accumulation of stocks in each of the periods.

The balance sheet contains the asset and liabilities for each of the sectors, that is included in the
model. For the households, capital of housing, government bonds and deposits are seen as assets
where loans in seen as liabilities. The firms hold productive capital and will finance their activities
through loans. For the bank government bonds and loans are hold as assets with deposits being held
as assets. The government will issue bonds as liabilities and can hold cash as assets. By doing it this

way, each financial asset of each of the sectors, is a liability for another sector.

The accounting structure is crucial for the analysis, since the analysis for this thesis is to examine
how policy shocks are propagated through the financial and real channels. With deposits being an
asset for one sector and a liability for another sector or the other way around, the accounting
structure is crucial, with difference relationships existing. The relationships can imply that a change
in one of the sectors financial can be recorded in the other sectors balance sheets. The model
ensures each of the variable are not treated as isolated aggregates, but places them in a system of

sectorial linkage.

The job of the transaction flow matrix, is to complement the balance sheet by recording flows in
each period. By looking at the transaction flow matrix in Appendix 8.4, the flows include
consumption, investment, taxes etc. Here, each of the transactions is entered opposite signs across
the sectors, that is involved in each payments paid or received from the involved sectors. An
example can be that wages are paid by the firms, why they receive a minus and are by households

why they receive a plus.

Within the model, interest payments play an important role, since monetary policy shock is causing
changes to the interest rate. Here the transaction flow matrix can track how the increased interest

rate propagates through the sectors. An increased interest rate will decrease the household
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disposable due to higher interest on loans but will be an higher income received by banks. The
interest rate will affect firms by increased loan payments, and will therefore affect firms profits and
investments. The increased interest rate, can therefore redistribute income across the sectors in the

model, and not only affecting aggregate demand through a single channel.

Savings and acquisition of financial assets will link the current accounts to each of the sectors.
Here, savings is determined by expenditure and income, while the net acquisition represents how
savings are translated into financial positions over time. This means that, this is a thing for the
household’s accumulation of housing investment, loans, deposit and bonds. For the firms financing
and investment needs will affect the loan demand. The balance sheet for the banks will close
through the link between bank wealth, bonds, loans and deposits. Changes in bond liabilities and

deposits will reveal results of the fiscal actions being made.

The balance sheet and transaction flow matrix, will ensure the model work as specified and is
accounting consistent. This is crucial for the thesis and analysis policy simulations being made,
since they are examined through their transmission channels. With the Stock-Flow Consistent

framework the model will track and record the specific shock propagates through the economy.

The balance sheet and transaction flows matrix, can be found in Appendix 8.3 and 8.4. In this
section 5.2, the focus hasn’t been on presenting every detail, but giving an interpretation of the

matrixes.

5.3 — Behavioral equations and model closure

The model consists of behavioral equations and accounting identities — This means that the
behavioral equations rules how the key variables, such as private consumption, house prices etc.
behaves. The equations are all estimated on quarterly data from Denmark in the post-financial crisis
period, specifically 2010 to 2024, and includes transmission channels where policy shocks can
propagate through. The accounting identities in the model will ensure these behavioral equations are
giving consistent flows and sectoral balance sheets. This subsection aims to link the behavioral
equations mentioned in section 4, to the balance sheet, transaction flow matrix and the accounting

identities.
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For the model, private consumption is determined by the household income, lagged household
wealth and lagged consumption. Due to the determination of consumption, it becomes very
sensitive to both monetary and fiscal policies. An increased interest rate will affect the consumption
through higher interest payments on loans which will decrease the disposable income, where fiscal
policy will affect consumption through aggregate demand, social transfers and income flows. The
investment of housing is determined by lagged values of housing investments, disposable income
that is relative to capital of household and debt of household relative to capital of housing. This
therefore links investment of housing to the financial positions of the household together with the

income capacity.

By recalling the behavioral equation for the housing prices, the equation is important, since changes
in the house prices can affect wealth of the household wealth, which have the possibility to affect
consumption and the balance sheet of the households. The household’s debt demand is also a
behavioral equation, that connects mortgage borrowing to the interest rates and mortgage related
variables. The interest rate effect in the equations is a calibrated parameter, and not a determined by
the estimated coefficients. This is due to the sample period contains interest rates that were stable or
declining during the period, which made it impossible to find a negative effect. With the purpose of
the thesis, it’s important that the interest rate reduces the house hold debt demand in the simulation
scenarios. The calibrated parameter is included to ensure the equation reflects the expected
theoretical relationship. This equation will be central for the monetary policy simulation, due to the
transmission mechanism coming from monetary policy, since changes in the interest rate will affect

cost of borrowing and the debt burden for households.

Recalling the firm investment behavioral equation, it can be seen that firm investment will respond
to the economic activity and will contribute to capital accumulation and aggregate demand. Here,
output is determined by demand, which includes public consumption, private consumption, firm
investment and housing investment. Financial flows, imports and export are excluded, due to the

model being a small closed economy.

The financial part of the model, when it comes to model closures — here we allow each sector’s
financial position to adjust so it matches investment and saving decisions. For the household sector,
the deposits will work as a residual asset housing investment, bond holdings, consumption and loan
demand have been determined. For the firms, loans will adjust to the need of extern financing, when

funds aren’t enough. Deposits, loans and bonds are linked for the banks, in order to maintain
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balance sheet consistency. Last but not least, for the government the deviations in deposits and
bonds will reflect the budgetary results of taxes, social transfers, interest payments and public

consumption.

While the behavioral equations represent the main estimated relationships for the Stock-Flow
Consistency model, they are only are part of a larger system. The complete model, consist of many
more equations, such as interest payment equations, financial conditions equations and many more.

The full system of equations, is presented in Appendix 8.1.

5.4 — Simulation design

The design of the simulations is designed in order to construct how monetary and fiscal policy
shocks are transmitted through the Stock-Flow Consistent model. The goal of the simulations, is not
to predict or forecast the future of Danish economy, or its house prices, but where policy

experiments and their effects can be evaluated to a historical baseline.

The baseline characterizes the model without any policy shocks applied, while the simulations will
apply a change in the interest rate, increase in government consumption, and a mix between these
two. The baseline if calibrated with its behavioral equations in order to reproduce the historical
development of the core variables in the model in the post-financial crisis period 2010-2024. The
behavioral equations to not fully capture all the short-run related movements in the quarterly data,
why a residual correction are applied to the baseline scenario. The three policy scenarios will be
compared to the baseline scenario, which will make it possible to compare and isolate, how the
different policy shock propagate through the economic systems, and the transmission channels will

be made clear.

As mentioned, three policy scenarios will be examined. The first scenario will examine a monetary
policy shock, where an increase of 100 basis points in the interest rate will be implemented — which
represents a contractionary monetary policy experiment. With an increase in the interest rate, the
model will have transmission mechanisms, where for the households, will increase interest
payments on loans, which reduces the disposable income and a lower consumption. Meanwhile, the
interest rate will affect interest income from deposits and bonds. For the firms, a higher interest rate
will increase loan payments and reduce investments and profits, while the government is affected

through government bonds and interest payments. The increased interest rate will not only work
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through higher borrowing costs, but also through income flows, investments, savings and sectoral

financial balances.

The second scenario that will be simulated, is the fiscal policy shock — Here, an increase of 5
percent in public spending will be implemented. The increase represents an expansionary fiscal
policy experiment, where public consumption should increase the aggregate demand directly. The
increased government consumption will affect output, which can stimulate firm investment,
household income and the broader economic system. The fiscal policy shock, is expected to
stimulate indirectly a higher private consumption and housing prices through demand, sectoral
balances and income flows. The fiscal shock is included to the scenarios, in order to examine if an

increase can increase and/or partly offset low private demand.

The third scenario that will be simulated, is the policy-mix scenario. Here the 5 percent increase in
government consumption and an increase of 100 basis points to the interest rate will be included.
The reason for this scenario, is to examine how the two instruments will interact with each other,
within the setup of the model. When the monetary policy shocks are expected to reduce private
demand and a lover disposable income due to increasing borrowing costs, the fiscal policy shock
will be induced, in order to see if this can stimulate the economy or offset the consequences of
contractionary monetary policy, through stimulated demand and higher public consumption. The
policy-mix scenario aims to examine whether it can ease the effects from monetary policy, or if the

two shocks create a more complex transmission passthrough.

The shock-scenarios are compared to the baseline, in order to observe temporary deviations from
the baseline. The same shock period, will be used for the three policy scenarios, which will make
the results comparable. When applying the shocks to the baseline, and using the same shock period
for all three scenarios, the model will be able to compare the isolated effects, that can be seen from
monetary policy, fiscal policy and the policy-mix scenarios. The reason for making this setup is
crucial to remember. The reason is not to evaluate the level of the variables, but to examine how the

involved variables react and responds to each other relative to the baseline.

The results from the three scenarios will be compared to the baseline where the central variables
will be presented as responses to the baseline. This will make it possible to examine if the given
shocks will increase or decrease the main variables and whether if the responses are persistent,

temporary or just amplified through the transmission mechanisms of the model.
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The results section, will follow a comparative logic. This means that, instead of presenting each
scenario separately, the results are organized in variables. Each figure will contain the results from
monetary policy shock, fiscal policy shock and the policy-mix shock for the same variable. By
doing it this way, it will make it easier to compare the three scenarios with each other, see on each

part of the model and how the transmission mechanisms vary between the variables.

By designing the simulation this way, the model will make it possible to analyze how monetary

policy and fiscal policy shocks, propagate within a Stock-Flow Consistent framework.

6 — Model Results

This section will present the results from the simulations that was described in section 5.4 for the
Stock-Flow Consistent model. The results will be evaluated and compared relative to the baseline

and are organized by the used variables, rather by the three policy experiments.

6.1 — Introduction to simulation results

The following results will be presented relatively to the baseline. The baseline represents that
Stock-Flow Consistent model and its behavioral equation before any shocks is applied. The shock
will be compared to the baseline, which will make it possible to isolate the effects. The value at 100,
is the baseline, a value under 100 indicates a lower variable than the baseline and a value over 100
indicates a higher variable than the baseline. For some selected ratios, the responses will be

presented as deviations from the baseline in percentages.

The interpretation of the results will focus on the interaction and direction of the transmission
mechanisms, and not the price size of the responses. The reason for doing so, is that the model that
have been created, is a simplified representation of the Danish economy, where the behavioral
equations are estimated on quarterly data from 2010 to 2024. The results are therefore rather model
based mechanisms and not precise empirical results. The presented results will be structured around
the main variables in the thesis. The presented results, will at the end of the section, provide an
overview of monetary policy, fiscal policy and a policy-mix will propagate through the Stock-Flow

Consistency framework.
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6.2 — Aggregate demand and output transmission

The first section of the policy examination will focus on output and aggregate demand to start with,
and firms’ investment will be discussed afterwards. Output is one of the central variables, where
fiscal policy can propagate and transmit its effect to the rest of the system. As mentioned in section
5, the aggregate demand is determined by the household’s consumption, housing investment, firm
investment and government consumption. The changes in output can affect the other variables in the

model, including disposable income and house prices.
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Figure 6.2.1 — Nominal GDP response

Figure 6.2.1 shows the response for nominal GDP relative to the baseline. It can be seen that
monetary policy can lead to a decline in GDP, which reflects the contractionary effects on an
increased interest rate, which reduces household consumption, disposable income and demand on
investment. This is consistent with the credit channel literature, where contractionary monetary
policy reduces output and consumption through increased borrowing costs(Bernanke, Ben S. and
Gertler 1995). The decrease in GDP is steady throughout the shock period, and can suggest that

monetary policy can be transmitted through several channels over time.

The fiscal policy shock, can be seen with the opposite effect. Here, an increase to government
expenditure can stimulate aggregate demand and increased GDP. The effect appears to be steady
during the shock period, and returns slowly back to baseline after the shock. This can be seen as
consistent with the with the structure of the model, where government expenditure enters aggregate

demand directly.
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The scenario with the policy mix, can be seen lying between monetary and fiscal policy. Here the
fiscal policy can offset the contractionary effects from monetary policy, but not being able to fully
neutralize the policy shock. This tells us that fiscal policy can be used to dampen the effects seen
from monetary policy shocks, where household income and consumption together with financial

channels, still creates a downward pressure on the economy.

Firm investment response
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Figure 6.2.2 — Firm investment response

Figure 6.2.2 shows the response for firm’s investments. The pattern can see to be consistent with
figure 6.2.1. It can be seen that a contractionary monetary policy will weaken the economic activity
due to the decrease in firm investment. Since the behavioral equation for firm invest contains lagged
investments and output relative to productive capital, the fall in GDP will decrease the firm’s

motivation to invest further.

With the fiscal policy shock, the firm investment can be seen to rise over the baseline, which
reflects that increased government spending can increase output and demand. By comparing figure
6.2.1 and 6.2.2 with each other, it can be seen that the response firm investment is stronger than the
GDP response, which can be due to the firms amplifies a part of the demand shock through the

channel of investment. After the shock, firm investment will return slowly back to baseline.

The policy mix, gives a response that lies between monetary and fiscal policy. Fiscal policy can be
seen to increase the investments, but due to the contractionary effects from monetary policy, it
reduces the strength of the fiscal shock. Figure 6.2.2. illustrates that the two policies combined can

work through different transmission mechanisms. Fiscal policy manages to stimulate investment
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where monetary policy reduces the investment due to cost of borrowing and weaker private

demand.

The aggregate demand results conclude that the model generates the expected outcome.
Contractionary monetary policy will decrease investment and output, while an expansive fiscal
policy will increase investment and output. The policy mix scenario proves that the combination of

the two policies can dampen the effect from a contractionary monetary policy.

6.3 — Household income and private consumption

This section aims to examine the household’s income and the private consumption channel. Private
consumption is one of the core variables in the model and the channel itself is crucial for the model.
As described in section 4.2, household consumption consists of disposable income, lagged

consumption and wealth of the households. The changes in the disposable income, is expected to be

transmitted through private consumption and further into aggregate demand.

Household disposable income response
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Figure 6.3.1 — Household Disposable Income Response

Figure 6.3.1 shows the responses from monetary policy, fiscal policy and the policy mix scenarios,
which is relative to the baseline. The monetary policy shock gives a clear decline in households
disposable income — this reflects a main transmission channel in the model: An increase in the
interest rate will increase the payments of interest on loans, which reduces the disposable income
that can be used to consumption and savings. The decline in disposable income is gradual over the
shock-period, this shows that monetary policy is transmitted through the household sector over

time, and not just at the start.
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The fiscal policy shock, can be seen stimulating the disposable income of the households. This is
due to the increased government consumption which increases aggregate demand and output. With
an increased output the wage bill for the households will increase. In Appendix 8.2.7 it can be seen
that the wage bill will be influenced by the output. The increased government consumption will
therefore provide higher disposable income for the households. The effect is minor compared to the

effects from monetary policy.

The policy-mix between the two policies, can be seen offsetting or dampening the effects from
monetary policy, yet the effect from monetary policy is more impacting than the response from

fiscal policy.

Household consumption response
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Figure 6.3.2 — Household Consumption Response

Figure 6.3.2 shows the household consumption response. Here it can be seen that the pattern
follows the same as figure 6.3.1 for household disposable income. With the monetary policy
response, private consumption can be seen falling beneath the baseline. This matches the
consumption equation, where the disposable income is a crucial factor for the consumption of
households(Friedman 1957). With a decrease in disposable income, households will reduce their

consumption due to higher interest payments on loans.

The fiscal policy shock, can be seen with a smaller impact than the monetary policy shock, but
gives a positive effect to the household consumption. The increased government consumption will
support the income flows and aggregate demand, which can help keeping the household’s

consumption above the baseline in the period of the shock. The effect that can be seen, is modest,
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which implies that increased government spending mostly works through output and aggregate

demand, rather than a direct increase in consumption.

In the policy-mix shock, consumption will decrease relative to the baseline, close to the same
magnitude as a pure monetary policy shock, yet it seems to offset the effects on a contractionary
monetary policy. The monetary policy channel, seems to be dominant for the household
consumption, due to increased interest payments on loans, which reduces disposable income and

therefore the ability to consume.

To summarize, the income and consumption channels behave as expected. An increased interest rate
will reduce disposable income and therefore consumption, while fiscal policy can be seen to support
household income and consumption through the aggregate demand channel. The policy-mix showed
fiscal policy can offset the effects from monetary policy slightly. For the model, the household
sector is an important transmission channel, that connects the household conditions to the real

economic activity.

6.4 — Housing market transmission

This section aims to examine the housing market transmission channel. The housing market’s role
in the model is that it can affect household’s wealth and the balance sheets. The housing investment
will contribute to the accumulation and aggregate demand. The housing market has the possibility

to connect and affect investment behavior, household income and economic activity.

Housing price response
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Figure 6.4.1 — Housing Price Response
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Figure 6.4.1 shows the housing prices responses for the three policy scenarios. It can be seen that
monetary policy leads to a decline in the housing prices — The response seems moderate, but the
direction of the house price is consistent with, what was expected of the transmission mechanism.
An increased interest rate will reduce the disposable income, lower private consumption and
thereby lower the aggregate demand, this will put a downward pressure on the housing prices. In the
model, the price of housing is not reacting directly on the interest rate, but is affected through the
transmission mechanisms that can be seen in output and the household channels. This can explain

why the response to the shock is minor and not larger.

The fiscal policy shock has the opposite effect. The reason for this is due to higher government
expenditure, can increase output and aggregate demand, which supports the housing market. The
shock can be seen to be strong during the shock period, and will slowly retreat to baseline after the
shock have ended. This can mean that housing market can be affected through the aggregate

demand channel.

The policy mix, lies between the monetary policy and fiscal policy. The increased government
expenditure seems to be able to offset the negative impact from the contractionary monetary policy.
This result is consistent with the dynamics of the model, where monetary policy seems mostly to

affect the housing prices through disposable income and interest payments.
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Figure 6.4.2 — Housing Investment Response

Figure 6.4.2 shows the response on housing investment. The response on the three policy scenarios,

can be seen to be more muted, than the response that were seen in other variables. Even though the
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results a muted, they have det right direction which is expected. With monetary policy the
investment response can be seen falling under the baseline, which tells that weaker disposable

income will lower the investment demand and gives a less wanted housing market.

For the fiscal policy shock, it can be seen the housing investment is above the baseline. This reflects
the increased government consumption will affect output and aggregate demand, which will support
the disposable income which will further improve the conditions for housing. When looking at the
figure, the response can be seen as quite small — a reason for this, can be due to stabilized equation
of housing investment in the model. The estimated equation for housing investment contains
Tobin’s equation, household debt and disposable income. In the simulations of the policy scenarios,
the autoregressive component, is not allowed to strengthen the deviations from the baseline. This

was done to make the response more stable and to avoid fluctuations that was way too aggressive.

The policy-mix scenario produces a minor response as well, smaller than the monetary policy
shock. The contractionary monetary policy puts downward pressure on investment of housing,
while the fiscal policy manages to offset the effect, through aggregate demand. The results suggest
that the two policies work through two separate channels in the housing market — Monetary policy
can be seen to lower the household’s financial condition, where fiscal policy can support the income

flows and demand.

For housing investment, the model manages to generate the expected transmission mechanisms —

Monetary policy will reduce house prices and investment, while fiscal policy can support these two.

The interpretation of housing investment must be considered with caution. The model is designed to
examine the direction of the interaction of transmission mechanisms, and not forecasting the precise
housing investment. It’s best to understand the housing market channel, as a part of the broader

Stock-Flow Consistency mechanism, where the income flows, interest rate, debt etc. are transmitted

through housing related variables.

Another thing to be aware of, is that the response is concentrated around 2015-2016. This is caused
by the lag structure of the behavioral equation and the stabilized implementation of the housing
investment equation. Housing investment reacts to the lagged changes coming from Tobin’s
equation, disposable income and debt relative to housing capital. Due to these channels, it can be
seen deviating from the baseline in the early beginning, where investment also returns quickly to the

baseline. The response shall be interpreted as a small short-run transmission mechanism.
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6.5 — Household balance sheet and financial channels

This section will take a look at the household’s balance sheet, financial conditions and their
transmission channels. Here, the household are not only affected through variables such as
consumption but also through wealth accumulation, loans and debt positions. This perspective is
important, since a contractionary monetary policy, aggregate demand and house prices can affect

the household payments and their stocks.

Household loans response
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Figure 6.5.1 — Household Loan Respons

Figure 5.6.1 shows the household loan response. Under contractionary monetary policy, household
loans can be seen declining, from the start of the shock until the very end of the shock. This is
expected since higher interest rate, makes cost of borrowing more expensive and the household debt
demand is reduced. This shows that monetary policy is transmitted through the credit channel and

the disposable income channel.

For the fiscal policy shock household loans remains close to the baseline, but can still be seen
giving a positive effect. This is due to the increased government consumption affects aggregate
demand and the income flows — this gives the household an increase in the disposable income, why

the debt demand is increased.
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The policy mix produces an intermediate response, that follows the looks of the contractionary
monetary policy. Fiscal policy manages to partly offsetting the effects coming from monetary
policy, but not enough to eliminate it. For household loans, the monetary policy channel seems to

dominate the household loan response, while fiscal policy dampens the effects.

Household loans-to-GDP response
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Figure 6.5.2 — Household Loan Relative to GDP Response

Figure 6.5.2 shows the household loans relative to the GDP. This ratio can give a better
understanding of the measurement of household indebtedness, due to it compares the household

debt relative to the size of the overall economy.

Under a contractionary monetary policy, the loans to GDP ratio decline steadily throughout the
shock period, this reflects the consequences of the increased interest rates on household loans. Even
though GDP manages to fall during the shock, the decline in household loans borrowing is too

strong, which lowers the debt ratio.

For the fiscal shock, it also declines during the shock period. Here, it’s not necessarily the
household loan that decreases, but it’s more a denominator-reason. With the GDP growing due to
increased government expenditure, the output and GDP will grow as well. As a results of this, the
size of the loans becomes smaller relative to the economy. The fiscal shock, can therefore be seen to
improve the loan position of the household, due to GDP increases more than the debt of the

households.
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For the policy mix, the ratio reflects the combination of the two policies. A contractionary monetary

policy reduces the loan borrowing due to increasing cost of borrowing, while fiscal policy supports

GDP through output and aggregate demand.

Household wealth-to-GDP response
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Figure 6.5.3 — Household Wealth-to-GDP Response

Figure 6.5.3 shows the household wealth relative to GDP. Here it’s shown that under a
contractionary monetary policy shock, household wealth to GDP increases — in economic intuition
this can be counterintuitive, since the shock reduced the disposable income, output and
consumption. Here, the accounting structure reflects the model. With borrowing and reduced
housing investment, the balance sheets of the household can improve relative to GDP, even if the
economic activity tends to drop. This kind of response shows that contractionary monetary policy

can reduce the economic activity but still improve financial ratios mechanically.

For the fiscal policy shock, the response is more mildly. Fiscal policy can increase the GDP; the
ratio does not increase so strong again. This proves that household wealth does not only depend on

changes in wealth, but also on the increased aggregate output. The fiscal shock affects wealth

through the denominator, as GDP increases relative to wealth.

The policy-mix scenario, shows that the policy not lies between monetary policy or fiscal policy,
but above. The interaction between the two policies, indicates that the two shock creates a distinct
balance sheet response. The contractionary monetary policy reduced the borrowing due to higher

interest rate and the fiscal policy shock stimulate GDP and output. This effect both the numerator

43



and denominator of the ratio, and shows that the policy mix, creates a stronger household financial

condition improvement, than what the two policies could do alone.

The households balance sheets, shows that monetary and fiscal policy, affects financial conditions
through different channels. The increase in interest rate works through the credit channel by
reducing borrowing, while fiscal policy affects the ratios through GDP and aggregate demand. The
policy mix shows the two policies interacts in opposite ways, where the combination is not an
average of the two separate policy scenarios. This proves on of the big advantages there is, by using
a Stock-Flow Consistent model, since policy shocks can be tracked through debt ratios, financial

stocks, balance sheets and not only through consumption and output.

6.6 — Comparative discussion of the results

This section, aims to give a comparative discussion from the results seen in the previous

subsections.

When taking the simulation results from monetary policy, fiscal policy and policy-mix together, it
can be seen they are transmitted through different channels in the model. Contractionary monetary
policy works through the household sector, where increased interest rate, reduces disposable

income, household borrowing and consumption, together with downward pressure on investments
and housing prices. These variables are mainly transmitted through credit conditions, payments on

interest and balance sheets for the households.

The expansionary fiscal policy can be seen working through other mechanisms. The higher
government expenditure increases output and aggregate demand, which stimulate firm investment,
house prices and disposable income. Here, the effect on borrowing can be seen as more limited,
implying that fiscal policy mostly affects the economy through income flows and demand and no

through credit channels.

The policy mix, shows that an expansionary fiscal policy can offset a contractionary monetary
policy, through output and aggregate demand. An important note here is that the combined
responses will not always be positioned between the other two policies. This can be seen in the

balance sheet of the household ratio, where it depends on changes in GDP and financial stocks —
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this suggests that a policy mix generates distinct effects between the interaction of monetary and

fiscal policy.

In general, the results support the reasons for, why a Stock-Flow Consistent model is used to

examining policy transmission and their effect on price of housing. The results presented, should
not be seen as precise quantitative forecasts, but more an illustration of the transmission channels
and mechanisms for monetary and fiscal policy, and how they propagate through the economy to

affect house prices.

7 — Conclusion

This section aims to make a conclusion on the thesis, by summarizing the findings of the Stock-
Flow Consistent examinations. The goal for the thesis, was to examine how contractionary
monetary policy and expansive fiscal policy was transmitted to private consumption and Danish
housing prices, in a framework that manages to connect households, firms, banks and the
government through balance sheets, stocks and flows. The conclusion will start with the main
findings of the thesis, where limitations will be discussed shortly after and finally present further

research suggestions.

7.1 —Main findings

The research question of the thesis was to examine how monetary policy and fiscal policy shocks

propagate to private consumption and to Danish house prices, in a Stock-Flow Consistent model.

The contractionary monetary policy showed to have a contraction-wise effect on the economy in the
model. An increased interest rate would reduce the disposable income of the households through
interest payments on interest for loans. The higher payments will reduce the private consumption
which contributed to lower aggregate demand, which leads to lower output. The lower level of
output, reduced the firm’s incentive to invest and affected the broader economy. This show that
contractionary monetary policy is highly transmitted the household’s consumption and income
channel. The findings here, is consistent the transmission literature for monetary policy, which
emphasizes the role of debt service burden, credit conditions and the households balance sheet,

when transmitting contractionary policy to output and consumption(Atif R and Sufi 2010).

45



The contractionary monetary policy was seen to affect the housing market, even though the
response receive from the model, was relative moderate. Compared to the baseline, house prices
declined, which is consistent with what can be expected from an increase in the interest rates and
weaken economic activity. The house prices were affected slightly through the main variables;
housing capital, output and households’ mechanisms, rather than directly from the interest rate
channel. The decline in investment of housing was seen to be relatively small, which can be seen
due to the stabilized implementation that was made to the investment of housing behavioral
equation. The focus here was to capture the direction and the transmission mechanism, at not

providing quantitative responses.

The expansive fiscal policy was seen to work through different channels. Here the increased
government expenditure would increase the aggregate demand and increase the output. This
supported the firm’s investment, and would contribute to private consumption and household
income. The effect that was seen from consumption was modest compared to the direct effect on
output, but the direction was consistent with the model demand-driven structure. The fiscal policy
shock, was showed to support the house prices, since increase aggregate demand and stronger

output, could improve the conditions in the housing market.

Expansive fiscal policy showed to have a small and limited effect on the household borrowing.
Loans remained relatively close to the baseline under the shock, which was supported by loans
relative to GDP’s decline in the simulations. The decline was a denominator effect, where the GDP
increases more than the household loans. Fiscal policy would improve det household debt ratio, not
because the household debt tends to drop, but the economy would expand faster than the debt of the

households.

The policy-mix proved it could moderately offset the effects from contractionary monetary policy.
In the economic variables as private consumption, output and disposable income, the policy mix
reduces the negative effects that was seen from the monetary policy shocks. Yet, it didn’t manage to
completely reduce the negative impact. These results showed that even though aggregate demand is
supported by the public consumption, the private sector is mostly aftfected through the increased

payments of interest on loans, lower disposable income and weakened credit conditions.

A finding of this paper was that the policy-mix is not an average of the monetary and fiscal policy
scenarios. This could be seen in the balance sheet ratios for the household, where the outcome

depended on the development in GDP and financial stocks. Here the Stock-Flow Consistent
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framework was a useful tool, to trace how the policy shock was not only transmitted to investments,

consumption, income etc. but to the sectoral balance sheets, wealth and loans.

The results shows that the contractionary monetary policy primarily affects the Danish house prices
and consumption, through the private sector, specifically payments of interest, credit conditions and
disposable income. Expansive fiscal policy was primarily worked through aggregate demand and
output, which would indirectly support investments, consumption, household income and therefore
increasing the house prices. The policy-mix showed that fiscal policy could dampen the effects from
a contractionary monetary policy, but not offset the effects completely. The findings of the thesis are
that the transmission of monetary policy and fiscal policy to the consumption and house prices, is
best to be seen as a system of financial and real channels, and not through isolated behavioral

equation effects.

7.2 — Limitations
The results that have been found in this thesis, shall be interpreted in the light of several limitations.

The first one, is that the Stock-Flow Consistent model is a simplification of the Danish economy.
Here the framework is created as a close economy, only containing households, firms, banks and the
government — this makes it possible to examine the domestic transmission mechanisms. This means

that external factors as international trade and foreign financial flows are excluded from the model.

The second limitation is that the behavioral equations are estimated on quarterly Danish data from
2010 to 2024. This period was chosen to focus on the post-financial crisis economy, but limits the
number of data observations used for the behavioral equations and the model. As a results of the
period, several behavioral equations were sensitive to lag choices, model specification and outliers.
This is mentioned due to the importance of the interest rate effects, since the data period are mainly
characterized by a long period of declining interest rates, followed by increasing data at the end of

the period.

The third limitation is that residual corrections had been applied to the baseline run, in order to
make the behavioral equations to follow the data, but still reacts on the behavioral equations-
estimates, when shocks were applied. Due to this, the Stock-Flow model should be interpreted as an

analyzing-framework for transmission mechanisms and not a forecasting model.
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A fourth limitation for the thesis, is how the household demand on debt equations is calibrated. Here
the estimated parameter for the interest rate, did not provide the expected negative sign within the

chosen sample period, why a calibrated interest rate variable have been added.

With the limitations in the thesis, these limitations do not invalidate the results of the paper, yet they
affect how the results have been interpreted. The model is suited for examining the interaction and
the direction of monetary policy and fiscal policy channel, and not giving precise quantitative

results for the core variables.

7.3 — Suggestions for further research

The Stock-Flow Consistent model could be extended in multiple directions. First of all, the
behavioral equations could be estimated on annual data instead of quarterly data. This will make it
possible to reduce the short-run noise that can be seen in quarterly observations, and can provide
more stable estimations between some specific variables, such as; consumption, housing
investment, house prices and interest rates. Yet, this will give a smaller sample bundle, which would

require a careful model specification.

A second suggestion could be to make the economy as an open economy, and including the rest of
the world. Since Denmark is a small open economy, but have a strong export sector, foreign
demand, exchange rate and international trade can affect the economy, output, interest rate and the
housing market itself. By including the external sector, it could make the model more realistic by

capturing new transmission channels.

A third suggestion could be to expand the private sector, to include pensions, equity and other
financial investment. Since for this model, the balance sheet of the household only consists of
deposits, loans, bonds and housing wealth. Here, a more detailed balance sheet could give a better
interpretation of how monetary and fiscal policy will affect consumption, household wealth and

their financial positions.

A last and final suggestion could be a more well-developed mortgage and household borrowing
behavior system. This will make it possible to analyze the effects from monetary and fiscal policy
with a focus on housing demand and household in a greater detail. The extension can strengthen the
examination of the household’s credit channel, and provide more proof on the complexity on how

policy shocks affect the Danish housing market.
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8 — Appendix

8.1 — Full system of equations

Quarterly interest rates, are used, when calculating interest payments on loans and deposits.

1/4 Tannual,t
Tq,t = (1 + rannual,t) -1= 4

Economy Equations

(A1) Real GDP / output
Yo=Cl+Ci+1f +1f
(A2) Nominal output
PY, = PECH + PECE + PLIF + PHIE
(A3) Employment

where a; is labour productivity.
(A4) Wage bill
Aln(WB;) = 0.76869AIn(Y{*°™)
WB; = WB;_; * exp * 0.76869AIn(Y{*°™)
(AS5) Monetary policy shock

0, t<T,
001, t>T,

shock{ = {
(A6) Interest rate on deposits
ré = 1*P%€ + shock]
(A7) Interest rate on loans

b
r¥ = 1r,"%¢ + shock]

(A8) Interest rate on bonds
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r? = rPP%¢ 4 shock?
Quarterly implementation.
(A9) Consumer prices
Short-run relation:

Aln(PE) = 0.002569 — 0.1808104In(PE.,) + 0.072561A4In(P™,) + 0.1015614In(P™,)
— 0.169054ECM,_, + 0.065501 + d49,

Correct level transformation:
Pf = Ptc_lexp(Aln(PtC))
Long-run relation:
ECM;_; = In(Pc;_4) + 1.83595 — 0.31902In(W,_;) — 0.34781In(P*,)
Households
(A10) Profit from firms received by households
HPry = FPr, — UPr,
(A11) Profit from banks received by households
BPr, =nf —UPE
If all bank profit is distributed, then:
BPr, =8
(A12) Interest on deposits received by households
INT(?ep,r,t = qu,th,t—l
(A13) Interest on loans paid by households
IN TlIgans,p,t = r(;(,t
(A14) Interest on bonds received by households

H — ..b pH
INTbonds,r,t - Tq,tBA,t—l

53



(A15) Taxes paid by households
TH = 0y(WBe—y + HPTe_y + BPre_y + INTS, o + INTH oo — INT s o ) + THOVSE
(A16) Disposable income
YD! = WB, + HPr; + BPr, + INTfep’r't + INT st — INTl’;ans‘p‘t + SoTrf — TH
(A17) Consumption
Aln(C,) = 3.05261 + 0.358714In(C,) + 0.246694In(YDE_,) + 0.122324In(WH.))

Correct level transformation:
Ct = Ct_lexp (Aln(Ct))

(A18) Housing investment

17 7, pPi, YDA,

— = —0.018388 + 0.730260 | —— | + 0.012576 | =— | + 0.097641 | —
K P K

t—1 t-3 t—2 t—3

IBLY,
—0.001078 ( —

H
t-3

(A19) Household demand for debt
H

IBL;_4 If
= 0.98816 (YD ) +0.49752 <YDH> —0.25 * /5L

t-1 t

BL,
YD,

Level of household loans:

Change in household loans:
ALY =L = L,

(A20) Housing prices

K£
In(PH,) = —2.27595 + 0.80115In(P{ ;) + 0.09375In(Y,_;) + 0.07578In (L ,ﬁ - )

t—1

Correct level transformation:

54



PH = exp(In(PH,))

(A21) Tobin’s q for housing

(A22) Housing taxation

Tpovse = T, PAKIL,
(A23) Household saving

St =YDf — PECf

Household housing investment is treated as capital accumulation, not current consumption.
Therefore, it enters the capital account through NAFA rather than being subtracted directly from
current saving.

(A24) Net acquisition of financial assets of households
NAFA® = sH — plIf
Equivalent financial-account identity:
NAFA{ = AD], + ABJl, — AL},
(A25) Portfolio choice of bonds
Bl = 2 VE L + 4P — 2,1f
Therefore:
ABY, =B}, — B}, 4
(A26) Household deposits as residual
ADfl, = NAFAY — ABY, + ALY,
Dj, =D, 1 + ADJ!,
(A27) Accumulation of housing capital

KE=QQ-6MK, +11
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(A28) Household wealth
Vi = PIKE + D + By, — LY,
Firms
(A29) Interest on loans paid by firms
IN Tllgans,p,t = rt;’;tl'i,t—l
(A30) Taxes paid by firms
If taxes are exogenous from data:
TF =T,
(A31) Firm profit before distribution
Accounting version:
FPry = PYy = WB, — INT/ uns e — T¢
(A32) Profit decomposition
FPry = HPry + UP1,
(A33) Firm saving
Sf = UPr, + SoTr{
If firms do not receive transfers, then:
SF = UPr,

(A34) Firm investment

I _ 0.019167 + 0.750560 les +0.142396 i
KE, T ' K[, ' Kf 4

Level of investment:

(A35) Firm net acquisition of financial assets

56



NAFAF = SF — pliF
(A36) Firm loan demand / financing
If firms hold no financial assets and finance deficits through loans:
ALY . = —NAFAf
le,t = le,t—l + ALIZ,t
(A37) Productive capital accumulation
If 67 is quarterly depreciation:
Kf =@ —8OKEL +1If
(A38) Firm wealth
Vi = PIKL — Li,t
Financial Companies / Banks
(A39) Interest on deposits paid by banks
INTZ,ppe = INTgop o + INTG,
or equivalently:
INTc?ep,p,t = &(DXH +Df 1)
(A40) Government deposit interest received
INTdGep,r,t = qu,th,t—l
(A41) Interest on loans received by banks
INTigansre = INTisanspt + INTipanspt
or equivalently:
INTllzg)ans,r,t = r(;c,t(LIiI,tq + Li,t—l)
(A42) Interest on bonds received by banks

B — ..b DB
INTbonds,r,t - Tq,tBA,t—l
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(A43) Taxes paid by banks
TE =T,
(A44) Bank profit
¢ = INTgans e + INToonasre = INTeppe — TF
(A45) Distributed bank profit
If all bank profit is distributed to households:
BPr, =8

(A46) Bank saving

SE =nf — BPr,
With full distribution:

SE=0
(A47) Bank net acquisition of financial assets
NAFAE =SB
With full distribution:
NAFAE =0

(A48) Deposit liabilities of banks

DE, = D, + D§,
(A49) Credit granted by banks

Lﬁ,t = LIZ,t + le,t
(A50) Bank balance sheet identity

L, +BS,=Df +VE

A practical closure is to set bank wealth constant or zero and let bank bond holdings adjust:
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Ifvf =0:

Bf,t = Df,t - Lfl,t
(A51) Bank wealth

VB =1%,+B;, —DP,
Government
(A52) Tax revenue received by government
T¢ =T + T +T7

(A53) Public consumption expenditure
Public consumption is modelled as a share of output:

CE = 0.086238Y,
Nominal public consumption expenditure:

G, = PFCE
(A54) Social transfers
SoTr7 % = 0,16400 — 0.154253Growth,

where:

SoTrH

ratio _
SoTry =
Y

Level of transfers:
SoTrH = (0.16400 — 0.154253Growth,)Y;
(A55) Interest on bonds paid by government
INTbGonds,p,t = r(?,tBLG,t—l
The bond-market identity is:

G _ pH B
Bl = Bj: + B4
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Therefore:
INTgonasp.e = INTgonas,re + INThonasr.e
(A56) Government saving
SE =T +INTg,, e — G — SoTrf — INTS a5 e
(A57) Government net acquisition of financial assets
NAFA¢ = S§
(A58) Government financial accumulation identity
NAFA§ = AD§, — ABf,

Since deposits are government assets and bonds are government liabilities, an increase in
government deposits raises NAFA, while an increase in government bonds lowers NAFA.

(A59) Government deposits as residual
AD§, = NAFAY + ABf,
D§.=Df, ,+AD§,
(A60) Government wealth
If the government has no real capital in the model:
VtG = Dg,t - BLG,t
If government real capital is explicitly included:
VE = PEKF + DS, — BE,
Stock-Flow Consistency for Financial Assets
(A61) Household deposits
D, =Dj, , +AD},
(A62) Government deposits

D§, =D§._,+ AD§,
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(A63) Household loans

L’Zt =L’L{,t_1+ALi"t

(A64) Firm loans
le,t = le,t—l + ALIZ,t
(A65) Bank loans
Lﬁ,t = LIZ,t + Li,t
(A66) Household bonds
BJ. =Bj, , + 4B},
(A67) Bank bonds

If bank bond holdings are the banking-sector closure:

Bi.=DP, +VE - L%,

Otherwise:
B =Bg, ,+ 4B,
(A68) Government bonds
Bf, = Bl + BS,
and:

ABE, = ABJ, + ABE,
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8.2 — Estimates for Behavioral Equations

Table 8.2.1 — Consumption equation

Variable Estimate Std. Error t-value p-value
Intercept \ 3.05261 0.86572 3.526 0.000901 ***
Ln_CH lag2 0.35871 0.16227 2.211 0.031579 *
In_YDDH lagl \ 0.24669 0.16606 1.486 0.143547
Ln_Wh_lagl 0.12232 0.04424 2.765 0.007901 ***
Model statistics Value
Observations 51
R-squared 0.9242
Adjusted R-squared 0.9198
Residual Standard Error 0.0334

F-statistics

207.3 on 3 and 51 DF, p-value: 2.2e-16

Table 8.2.2 — Housing Prices

Variable Estimate Std. Error t-value p-value
Intercept | -2.27595 0.45991 -4.949 9.22e-06 ***
In PH lagl 0.80115 0.04969 16.124 2e-16 ***
In_Y lagl | 0.09375 0.03332 2.813 0.00704 **
In KH LF lagl 0.07578 0.03297 2.298 0.02586 *
Model statistics Value
Observations 49
R-squared 0.9951
Adjusted R-squared 0.9948
Residual Standard Error 0.008576

F-statistics

3287 on 3 and 49 DF, p-value: 2.2e-16
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Table 8.2.3 — Housing Investment

Variable Estimate Std. Error t-value p-value
Intercept -0.018388 0.007504 -2.450 0.0179 *
i H rate lag2 0.730260 0.090095 8.105 1.32e-10 ***
q_H lag2 \ 0.012576 0.007272 1.729 0.0900 *
yd k lag2 0.097641 0.047556 2.053 0.0454 *
debt k lag2 \ -0.001078 0.003012 -0.358 0.7220
Model statistics Value
Observations 49
R-squared 0.7326
Adjusted R-squared 0.7108
Residual Standard Error 0.0008721

F-statistics

33.56 on 4 an 49 DF, p-value: 1.748e-13

Table 8.2.4 — Household debt demand

Variable Estimate Std. Error t-value p-value
IBL YD ratio lagl 0.98816 0.01638 60.37 2e-16 ***
I _H ratio 0.49752 1.48590 0.335 0.739
Model statistics Value
Observations 54
R-squared 0.9995
Adjusted R-squared 0.9995
Residual Standard Error 0.221

F-statistics

5.409e+04 on 2 and 54 DF, p-value: 2.2e-16
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Table 8.2.5 — Consumer Prices

Variable Estimate Std. Error t-value p-value
Intercept | -1.83595 0.14118 -13.01 2e-16 ***
In W 0.31902 0.02521 12.65 2e-16 ***
In_Pm \ 0.34781 0.03669 9.48 4.37e-13 ***
Model statistics Value
Observations 54
R-squared 0.9535
Adjusted R-squared 0.9518
Residual Standard Error 0.01582

F-statistics

554 on 2 and 54 DF, p-value 2.2e-16

ECM
Variable Estimate Std. Error t-value p-value
Intercept | 0.002569 0.001223 2.100 0.0410 *
din_Pc _lag2 -0.180810 0.111084 -1.628 0.1101
din_pm_lagl \ 0.072561 0.054015 1.343 0.1855
din_pm_lag2 0.101561 0.066529 1.527 0.1334
ECM price_lagl \ -0.169054 0.079482 -2.127 0.0386 *
Dummy 49 0.065501 0.009134 7.171 4.02e-09 ***
Model statistics Value
Observations 48
R-squared 0.6623
Adjusted R-squared 0.6271
Residual Standard Error 0.008483

F-statistics

18.83 on 5 and 48 DF, p-value: 2.571e-10

Table 8.2.6 — Firms investments

Variable Estimate Std. Error t-value p-value
Intercept -0.019167 0.006031 -3.178 0.002495 **
iN_rate lagl 0.750560 0.074663 10.053 8.67e-14 ***
y k 0.142396 0.034343 4.146 0.000125 ***
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Model statistics Value
Observations 52
R-squared 0.705
Adjusted R-squared 0.6937

Residual Standard Error

62.13 on 2 and 52 DF, p-value: 1.642¢-14

F-statistics

Table 8.2.7 — Wage bill

Variable Estimate Std. Error t-value p-value
dln Y nom | 0.76869 0.09453 | 8.132 . 5.32e-11 ***
Model statistics Value
Observations 55
R-squared 0.5459
Adjusted R-squared 0.5377
Residual Standard Error 0.02959
F-statistics 66.12 on 1 and 55 DF, p-value 5.323e-11

Table 8.2.8 — Social Transfers

Variable Estimate Std. Error t-value p-value
Intercept 0.164000 0.001667 98.338 2e-16 ***
Growth -0.154253 0.039336 -3.921 0.000025 ***

Model statistics Value

Observations 54

R-squared 0.2216

Adjusted R-squared 0.2072

Residual Standard Error 0.01219

F-statistics 15.38 on 1 and 54 DF, p-value: 0.0002504
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8.3 — Balance Sheet Matrix

Households Firms Banks Government Sum
Fixed K K
Capital
Deposits A —D% D§ 0
Loans —Ly —Ly L? 0
Bonds BY B} BS BS 0
—Bf —B? —B¢

Net Wealth —VH —VF 0 0 -K
Sum 0 0 0 0 0

8.4 — Transaction Flow Matrix

Households Firms Banks Government
CA KA CA KA CA KA CA KA
Consumption | —p°C” +p€c —p°ct 0
Firm tpIf | —psl” 0
Investment
Housing -p'1 | +p'I 0
Investment
Memo (GDP) [p*Y]
Wage bill WB -WB 0
Taxes - -T* -T* +T¢ 0
Firms Profit HPr —FPr UPr 0
Banks profit BPr —BPr 0
Interest on +INT, —INT jop5 +INT yop6 0
deposits
Intf;;;tson _INT,, +INT 1558 0
Intereston | +INTg,, +INT}, 40 ~INT G4 0
Bonds
Social +SoTr! —SoTr® 0
Transfers
Savings —sH +sH —sF +sF —sB +sB —s6 +56 0
Net fin cap/ net
acq of fin
assets
A deposits —ADY ADE —AD§ 0
A Loans ALH ALf —ALE 0
A Bonds ABH ABE —AB¢ 0
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