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Abstract
    The Response of the Riksbank to House Prices in Sweden

In the aftermath of the recent financial crisis, an environment of historically low interest rates and extensive household
indebtedness in the OECD countries have triggered a vivid debate on whether central banks should react to house-price
fluctuations in their pursuit of monetary policy. In Sweden, a period of low policy rates and house-price inflation was halted
when the central bank increased the interest rates in 2010. This study investigates whether the Riksbank reacted to house
prices in the period from 1993 to 2013. Using Bayesian methods and quarterly data, I estimate a DSGE model with patient
and impatient households, where the central bank reacts to house-price inflation. The results suggest that the Riksbank did
respond to house prices during the sample period. The findings are robust and plausible from an economic perspective.

Wealth Distribution under Heterogeneous Preferences
The standard macroeconomic framework of uninsurable idiosyncratic income risk fails to generate key features of the

aggregate wealth distribution. Although the assumptions of heterogeneity of either impatience rate or risk aversion are
common in the literature, they do not reflect the evidence and common belief that both parameters are dispersed across
the population. I extend the standard framework by allowing for heterogeneity in both impatience and risk aversion. The
results suggest that this richer framework outperforms previous work in terms of matching actual properties of the wealth
distribution. In particular, the model presented generates a greater concentration of wealth at the top of the distribution and
a greater mass of poor households than models with preference heterogeneity in only one dimension.

Political Budget Cycles and Dependence on Foreign Aid
This study poses the question of whether countries with a higher share of foreign aid per GDP exhibit larger political

budget cycles. Using data on a large sample of countries, I find a significant negative effect of aid dependency on the
budget surplus in election years. The effect is quantitatively important and implies that on average, a 1% increase in foreign
aid per GDP is associated with a 0.2 percentage point larger deficit in election years. The results are robust to the model
specification, inclusion of control variables, and other political budget cycles' determining factors described in the recent
literature.
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Introduction

This thesis consists of three standalone essays that can be read individually.

They deal with rather different questions, but all are connected to one another

by my research interest which lies at the intersection of macroeconomics and

political economy. One of the field’s essential principles, the heterogeneous

interests of groups of agents, permeates the essays. The first essay is both theo-

retical and empirical. The second essay contains a theoretical model supported

by numerical simulations, and the third essay contains an empirical study.

The chapters in the thesis were initiated around the time of the Great Re-

cession, one of the most dramatic periods in modern economic history. The

recent financial crisis affected all types of economies (more and less devel-

oped) worldwide. It made the interplay between macroeconomics and political

economy take centre stage. It caused distinct changes to, among other things,

housing markets, the wealth distribution, and foreign assistance to developing

countries, which all occurred amid political instability and the migrant crisis.

These matters spurred massive interest from the media and have been on the

agenda of social scientists and policymakers alike. My thesis addresses the

on-going debate on these topics and sheds light on the three key issues.

The first essay addresses the positive question of whether the Riksbank, the

central bank of Sweden, effectively responded to Swedish house-price devel-

opments using monetary policy. The second essay asks how attitudes towards

2



Introduction 3

risk and time preferences affect the wealth distribution. The third essay inves-

tigates whether countries with a higher share of foreign aid per GDP exhibit

more pronounced political budget cycles. Below I introduce and highlight the

main findings of each essay.

The Response of the Riksbank to House Prices in Sweden

Millions of homeowners in the United States lost their homes in the recent

global financial crisis. Similar events were observed in other OECD coun-

tries, where house prices followed one of two paths. Amid historically low

interest rates, while house prices in Denmark, Greece, the Netherlands, Por-

tugal, Spain, and the United States fell sharply, house prices depreciated only

marginally before firmly rebounding in Australia, Belgium, Norway, Sweden,

and the United Kingdom. There is little doubt that low policy rates, set by cen-

tral banks, can stimulate house prices. However, it is not clear what role cen-

tral banks play in the stabilisation of house prices. Among policymakers and

scholars, see e.g. Mishkin (2011), Williams (2016) and FT (2008), there are

diverse opinions on whether the central banks should respond to house-price

changes and whether they do indeed respond to house-price developments in

practice. On the one hand, standard economic theory suggests that higher in-

terest rates raise the cost of owning a house and could restrain borrowers from

bidding up house prices. Thus monetary policy might be viewed as an effective

tool to curb house price booms. As a matter of fact, the world’s major central

banks do not have explicit targets for house-price inflation, but may take hous-

ing market developments into account when setting policy rates. On the other

hand, monetary policy affects the economy more broadly and impacts other

important macroeconomic variables. As such, targeting house-price inflation

can, under certain circumstances, stand in conflict with the central banks’ goals

of macroeconomic and financial stability.

As other central banks, the Riksbank does not target house-price inflation



4 Introduction

but monetary policy minutes reveal that the Board members take into account

house price fluctuations. I assess the question empirically and study if the

Riksbank reacted to house-price changes in the period from 1993 to 2013. I

set up a dynamic stochastic general equilibrium (DSGE) model and consider

an economy where a central bank conducts monetary policy and agents borrow

using housing as collateral. I estimate two model versions. In the first one - an

unrestricted benchmark model - the central bank responds to house-price infla-

tion. In the second version - a restricted benchmark model - the central bank

is insensitive to house-price changes. The models are estimated with Swedish

data using Bayesian methods, and the comparison between the two indicates

that house-price movements did play a separate role in the Riksbank reaction

function in the period from 1993 to 2013. To verify the robustness of the re-

sults, I estimate models using different specifications of the monetary policy

rule over different periods. The results appear to be insensitive to the alterna-

tives considered.

Wealth Distribution under Heterogeneous Preferences

Wealth is not equally distributed and wealth inequality, measured by the Gini

coefficient, has been widening for millennia (Economist, 2017). Several au-

thors, including Bogliacino et al. (2014) and Kuhn et al. (2018), document

that wealth inequality has significantly increased in most countries in the post-

financial crisis period.

The importance of wealth inequality cannot be underestimated. It can lead

to adverse effects on human capital through unequal provision of education

and healthcare in the short run, and further risks to representative democracy

and economic growth in the long run. These research topics are also primary

objectives of multiple international projects such as Growing Inequalities’ Im-

pacts and World Inequality Lab.1

1The core objective of Growing Inequalities’ Impacts (GINI), http://gini-research.org, is
to deliver important new answers to questions of great interest to European societies: What
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To understand the causes of wealth inequality, the recent scientific literature

identifies three main drivers of disproportional wealth accumulation: a) struc-

tural differences such as skills, fortune, consumption preferences, and others;

b) savings and investment; and c) intergenerational transfers. I address the first

channel, that is, structural differences, and focus on the effect of heterogeneity

in consumer preferences on the wealth distribution in the second chapter. Al-

though the assumptions of heterogeneity in either the degree of impatience or

risk aversion are common in the literature that studies wealth distribution, they

do not reflect the fact (and common belief) that both parameters vary across

populations. Becker et al. (2018) reveal that preferences exhibit large het-

erogeneity across and within countries. In their study of the relation between

impatience, risk aversion and cognitive ability, Dohmen et al. (2010) provide

evidence that there is substantial variation of risk aversion and time discount

factors among individuals. Booij and Van Praag (2009), Sutter et al. (2013),

Ferecatu and Onculer (2016), Rodriguez-Lara and Ponti (2017) find evidence

that more risk averse individuals are also more patient.

The second essay takes the micro findings of impatience and risk aversion se-

riously and studies how the heterogeneity of the two factors affects wealth dis-

tribution. It enriches the standard representative-agent framework with more

plausible assumptions on agents’ preferences and shows that a model where

agents have both different discount factors and risk aversion rates is able to

match key features of the data: a larger mass of poor agents compared to that

predicted by previous models, and a realistic concentration of wealth at the top.

Political Budget Cycles and Dependence on Foreign Aid

The research idea of the final chapter was prompted by the events of the Arab

are the social, cultural and political impacts that increasing inequalities in income, wealth and
education may have? The World Inequality Lab, https://wid.world/world-inequality-lab, aims
to promote research on global inequality dynamics.
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Spring and the recent migrant crisis which, to some extent, were caused by the

global financial crisis. Ansani and Danielle (2012) point out that despite rather

heterogeneous economic conditions in the Middle East and North Africa, the

financial crisis was associated with slowdowns in growth exacerbated by the

fall of remittances sent to the region.

A significant drop in international aid during the recession (see, for examples,

OECD (2012)), increased economic pressure. Although the official intention

of donors of foreign aid has been to eliminate the very need for aid in the re-

cipient countries, this intention has fallen short in practice.

There is no consensus about the effectiveness of foreign aid and the related

literature can be divided into three strands: papers arguing that official foreign

assistance harms recipient countries, works suggesting that foreign aid was not

sufficient for reducing poverty, and proponents of foreign aid being provided

according to specific programmes. These different points of views are debated

in, e.g., Easterly (2006) and Sachs (2005).

The third essay contributes to the literature on the effectiveness of foreign aid

by posing the question of whether countries with a higher share of foreign aid

by GDP exhibit larger political budget cycles.

The literature on political budget cycles has addressed domestic determinants

of government budget balances in election years, such as electoral rules and

forms of government, as in Persson and Tabellini (2003), transparency, as in

Alt and Lassen (2006) and institutional constraints on politicians, as in Shi and

Svensson (2006). I focus on a novel, external factor, foreign aid, in an analysis

of political budget cycles in recipient countries. I hypothesise that the exploita-

tion of foreign aid in terms of grants creates a soft budget constraint that can

be used to implement favourable fiscal adjustments in election years.
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Using data from a large sample of countries, I find a significant negative ef-

fect of aid dependency on the budget surplus in election years. The effect is

quantitatively important and implies that, on average, a 1% increase in foreign

aid by GDP is associated with a 0.2 percentage points larger deficit in election

years. The results are robust to the model specification, inclusion of control

variables, and other potential determinants described in the recent literature on

political budget cycles.
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Chapter 1

The Response of the Riksbank

to House Prices in Sweden1

1.1 Introduction

Some of the most dramatic business-cycle swings in economic history have

coincided with changes in housing values: the Great Depression, the Japanese

property crisis of the 1990s, and the recent financial crisis. The determinants of

these house-price developments and their effects on overall economic activity

are thus ardently debated topics among researchers and policymakers. Dur-

ing the recent recession, house prices in some OECD countries dipped before

rebounding strongly amid record low interest rates. In this context, concerns

about a new property bubble spurred the discussion of the policy implications

for monetary authorities.2 Conventional monetary policy rules respond only

1For helpful advice, discussions and guidance I am deeply indebted to Daria Finocchiaro,
Annika Alexius and, my main advisor, Anna Seim. I would also like to thank Dean Batley,
Matthew Lindquist, Pär Österholm, Elena Paltseva, Jesper Roine and Paolo Zagaglia, and sem-
inar participants at Stockholm University for comments. Financial Support from the Swedish
Institute is gratefully acknowledged.

2After large increases in the 1990s and the first half of the 2000s, house prices in most
OECD countries followed one of two paths. While house prices in Spain and the United States
fell sharply, they depreciated minimally before firmly rebounding in Australia, Sweden, and the
United Kingdom amid historically low interest rates. Many observers pointed out that valua-
tions appeared too high and indicated that house-price bubbles may have been built up in these

11



12 The Response of the Riksbank to House Prices in Sweden

to deviations in output and inflation. However, there is a growing debate on

whether monetary policy should also respond to house-price fluctuations di-

rectly, as opposed to indirectly through the ensuing effects on output.3

This study contributes to the ongoing debate on the relation between mon-

etary policy and the development of house prices in Sweden. I investigate

whether the central bank of Sweden, the Riksbank, responded to fluctuations

in house prices in the period from 1993 to 2013. I estimate a Dynamic Stochas-

tic General Equilibrium (DSGE) model using Bayesian methods on quarterly

Swedish data. The results indicate that a response to house-price inflation was

a significant component of the Riksbank’s reaction function during the speci-

fied period.

The world’s major central banks keep reiterating that they do not target as-

set price inflation in general or house prices in particular. However, they do

emphasise that they may need to step in to curb a potential house price bubble.

Although some of the Riksbank’s monetary policy minutes reveal the Board

members’ considerations over rising house prices4, there is no explicit state-

ment on whether the Riksbank’s monetary policy is a function of the house

prices.5 In 1993, the Riksbank adopted an explicit target aimed at [consumer]

price stability.6 A tightening monetary policy by the central bank may prevent

the build-up of an asset price bubble, but it can also have negative effects on

the economy. Bernanke (2002) stresses that there are at least three reasons

why monetary policy should not respond to asset prices per se, but rather to

economies, see e.g., Carney (2014) , Zhu (2014) and OECD (2011).
3See, e.g., Mankiw (2007) and Mishkin (2007) who review the idea of including house

prices to the Taylor rule.
4See, e.g., Riksbank (2006) where it is noted that ”As before, household indebtedness and

rapidly rising house prices should be taken into account”.
5In an interview by Reuters (2009), the former Riksbank Deputy Governor Lars Nyberg

admitted that there was little the Riksbank could do with monetary policy to control the imbal-
ances [the increase in housing prices and in household debt].

6Specifically, the target stated that annual CPI inflation should be 2 per cent ± 1 percentage
point.
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changes in the outlook for inflation and aggregate demand. First, there are no

reasons to believe that central banks are better at identifying bubbles than mar-

kets. Monetary policy aimed at curbing unhealthy house-price developments

may thus hinder economic growth. Second, even if a bubble is identified,

a mild contractionary monetary policy may accelerate a bubble while an ag-

gressive monetary policy can result in a sudden bursting of the bubble, with

long-lasting negative externalities similar to those during the Great Depres-

sion. Third, monetary policy tools cannot be directed towards a specific class

of assets. Thus, monetary policy aimed at piercing a bubble for just a fraction

of assets, such as housing, would affect the prices of other assets as well.

Several studies have examined central banks’ reaction functions augmented

with terms that capture responses to asset prices. For instance, Bernanke and

Gertler (1999) augment the Taylor rule with the reaction to stock prices in a

dynamic New-Keynesian framework. They find that the Federal Reserve did

not respond to stock prices over the period from 1979 to 1997. According to

their results, the Bank of Japan could have amplified the rise of stock price

movements in the first half of the period (they report a highly significant co-

efficient in response to stock market returns of -0.286) and was attempting to

stabilise the stock market in the period from 1989 to 1997 (the estimated re-

action to stock returns is 0.188 and highly significant). Gilchrist and Leahy

(2002) employ the model of Bernanke and Gertler (1999) and analyse whether

central banks should respond to stock prices. They suggest that monetary au-

thorities should not respond directly to stock prices but rather seek to stabilise

inflation. Iacoviello (2005) studies the optimal monetary policy of the Federal

Reserve with and without responses to house prices in the reaction function

in a DSGE model. The structural parameters are obtained using minimum-

distance estimation for the impulse responses implied by the model and those

generated by an unrestricted vector autoregression (VAR). Iacoviello (2005)

finds a positive significant coefficient on house prices ranging from 0.1 to 0.15
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for the quarterly U.S. data sample comprising the period from 1974 to 2005.

However, his results indicate that if the central bank’s aim is to minimise out-

put and inflation fluctuations, the benefits of responding to house prices are

minimal. Finocchiaro and Queijo von Heideken (2013) estimate the response

of three central banks (the Federal Reserve, the Bank of England, and the Bank

of Japan) in a DSGE model using Bayesian methods. Their findings suggest

that these central banks did react to house prices over the period from 1983 to

2008 for the United States and the United Kingdom and from 1970 to 1995 for

Japan. The estimated coefficients on house-price inflation are 0.36, 0.16, and

0.26 for the United States, the United Kingdom, and Japan, respectively.

This study complements the existing literature in two respects. First, to the

best of my knowledge, this is the first study that investigates whether the Riks-

bank has responded to house prices in a DSGE setting. This study is closely

related to the aforementioned paper by Finocchiaro and Queijo von Heideken,

but focuses on the Swedish setting in recent years. Second, this study more

generally supplements the scarce empirical literature on estimated DSGE mod-

els with monetary policy responses to house prices.

I estimate two model versions. In the first one - an unrestricted benchmark

model - the central bank responds to house-price inflation. In the second ver-

sion - a restricted benchmark model - the central bank is insensitive to house-

price changes. The comparison between the two indicates that house-price

movements did play a separate role in the Riksbank reaction function in the

period from 1993 to 2013. To check the robustness of the results, I estimate

the models with the different specifications of the monetary policy rule over

different periods. The results appear to be stable relative to the robustness tests.

The remainder of the paper is organised as follows. Section 1.2 presents the

model used for the estimation. Section 1.3 describes the data. Section 1.4 re-
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views the estimation methodology. Section 1.5 presents the main results of the

study. Section 1.6 provides the concludes.

1.2 The model

The model used to address the central bank’s response to house prices belongs

to a class of DSGE models. These setups have become a standard tool for

monetary policy analysis because of their useful empirical properties (under

plausible assumptions) and ability to address important monetary policy issues

(see, e.g., Christiano et al. (2010) and Lindé (2018)). One of the very important

features of DSGE models is the addition of frictions that allow monetary policy

to have real effects.

1.2.1 Description of the model

The model follows Iacoviello (2005) closely and assumes an economy pop-

ulated by three types of agents: patient and impatient households, and en-

trepreneurs. The model assumes two types of households in order to intro-

duce borrowing and lending within the household sector. Patient households

value the future more than impatient households and thus, have lower dis-

count rates. Patient households borrow without limits. Impatient households

are constrained in their borrowing by the value of housing that serves as col-

lateral. Debt contracts are set in nominal terms. Both types of households

consume a final good, demand housing, and work for entrepreneurs. Housing

is fixed in the aggregate and used as collateral by impatient households and

entrepreneurs. Entrepreneurs consume the final good and produce an interme-

diate good according to a Cobb-Douglas production function. To produce the

intermediate good entrepreneurs combine labour of both types of households,

housing, and capital. The source of nominal rigidities is retailers who adjust

prices. Based on the assumption that adjusting prices is costly, only a fraction

of retailers change their prices, implying that prices are sticky. Retailers buy
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the intermediate good and transform it to the final good. The final good is

sold under monopolistic competition and the profits from sales are rebated to

patient households. A monetary authority sets the policy rate according to a

Taylor-type rule.

The source of business cycles is the agents’ reactions to exogenous shocks to

the economy. For instance, a positive demand shock drives up consumer and

house prices. Higher house prices and, consequently, higher collateral value

thus increases the borrowing capacity of constrained agents. At the same time,

rising inflation deflates outstanding debt, since obligation contracts are set in

nominal terms. These two forces encourage even higher spending and acceler-

ate consumption. In the case of a negative demand shock, consumer and house

prices drop. A decrease in house prices tightens borrowing capacity, and de-

flation expands outstanding debt in real terms. Hence, the effects of a negative

demand shock are the opposite to those of a positive demand shock. A positive

supply shock works differently. A price mark-up shock leads to a decline in

house prices and higher inflation. Lower house prices shrink the borrowing

capacity of constrained agents and thereby have a negative effect on their con-

sumption. Meanwhile, higher inflation reduces outstanding debts in real terms

and entails an increase in consumption.

Patient Households

Patient households maximise lifetime utility subject to a budget constraint.

Letting ′ denote patient households, lifetime utility is given by:

E0

∞

∑
t=0

ztβ
t(lnc′t + jt lnh′t −

(L′t)
η ′

η ′
), (1.1)

where z is a time preference shock, β is a discount factor, c′ denotes consump-

tion, j is a housing preference shock, h′ represents housing holdings, L′ are

hours of work and η denotes labor supply aversion.
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The budget constraint is given by:

c′t +qt(h′t −h′t−1)+
Rt−1

πt
b′t−1 = b′t +w′tL

′
t +Ft +T ′t , (1.2)

where q is the real housing price, R is the nominal interest rate, π denotes

the gross inflation rate, b is the real debt, or borrowings, w′ the real wage,

F are profits received from the retailers, T ′ are net transfers from the central

bank. Assuming a price level Pt at time t, the gross inflation rate at time t is

πt = Pt/Pt−1, the real housing price at time t is qt = Qt/Pt and the real wage

at time t is wt = W ′t /Pt . At time t households borrow an amount B′t and re-

pay interest Rt−1B′t−1 on the loan taken at time t − 1. In real terms a loan

taken at time t is b′t = B′t/Pt and the interest payment is equal to Rt−1B′t−1/Pt =

Rt−1B′t−1Pt−1/(PtPt−1) = Rt−1b′t−1/πt .

Impatient households

Impatient households also maximise lifetime utility and are subject, not only

to a budget constraint, but also to a borrowing limit. They discount the future

more heavily than patient households so that the discount factor of impatient

households is less than that of patient households. Impatient households can

only borrow a fraction of the value of the housing they possess. Impatient

households maximise lifetime utility:

E0

∞

∑
t=0

ztβ
′′t(lnc′′t + jt lnh′′t −

(L′′t )
η ′′

η ′′
), (1.3)

subject to a budget constraint that follows

c′′t +qt(h′′t −h′′t−1)+
Rt−1

πt
b′′t−1 = b′′t +w′′t L′′t +T ′′t , (1.4)
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and a borrowing constraint

b′′t ≤ m′′Et(qt+1h′′t πt+1/Rt), (1.5)

where the notation ′′ now denotes impatient households. The rest of the no-

tation is the same as before so that impatient households’ discount factor is

β ′′, they choose consumption c′′, own housing h′′ and work L′′ hours earn-

ing the real wage w′′. At time t these households face the same real housing

price qt , inflation πt , interest rate Rt , time preference zt and housing prefer-

ence jt shocks as patient households. However, their loans are bounded by

the expected value of the housing value in the next period Et(Qt+1h′′t /Rt),

and by the loan-to-value ratio m.7 At time t this borrowing limit equals B′′t =

m′′Et[Qt+1h′′t /Rt ], which in real terms becomes b′′t =B′′t /Pt =m′′Et[Qt+1h′′t /RtPt ] =

m′′Et[Qt+1h′′t Pt+1/(RtPtPt+1)] = m′′Et[qt+1h′′t πt+1/Rt ].

Entrepreneurs

Entrepreneurs consume the final good and maximise their lifetime utility. They

produce an intermediate good according to a Cobb-Douglas production func-

tion, combining the labour of patient and impatient households, housing, and

capital. Entrepreneurs face the same borrowing constraint as impatient house-

holds. Entrepreneurs maximise their utility function

E0

∞

∑
t=0

ztγ
t lnct , (1.6)

subject to the following constraints:

Yt = AtKµt−1hν
t−1L

′α(1−µ−ν)
t L

′′(1−α)(1−µ−ν)
t , (1.7)

Yt

Xt
+bt = ct +qt(ht −ht−1)+

Rt−1

πt
bt−1 +w′tL

′
t +w′′t L′′t + It +ξk,t , (1.8)

7The loan-to-value (LTV) ratio expresses the ratio of loans held using the real estate as
security to the total value of the real estate held.
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It = Kt − (1−δ )Kt−1, (1.9)

ξk,t = ψ

(
It

Kt−1
−δ

)2 Kt−1

2δ
, (1.10)

bt ≤ mEt(qt+1htπt+1/Rt). (1.11)

As shown in Equations (1.6) - (1.11), entrepreneurs discount the future at the

discount factor γ and face a time preference shock z and a technology shock

A. At time t they produce an intermediate good Yt , combining capital Kt , and

the labor supply of patient households L′t and impatient households L′′t . The

share of capital, housing and labor of patient and impatient households in the

production function are, respectively, µ,ν ,α and (1−α). The flows of funds

at time t are determined by entrepreneurs’ sales of produced goods at mark-

up X , borrowing bt , consumption ct , a change of housing stock qt(ht − ht−1),

interest repayments in real terms bt−1Rt−1/πt , paying off the wages to patient

households w′tL
′
t and to impatient households w′′t L′′t as well as investing It with

adjustment costs for capital installation ξk,t .

Retailers

Retailers purchase the intermediate good and costlessly transform it into the

final good. A continuum of retailers n aggregate the intermediate good accord-

ing to a Dixit-Stiglitz technology to produce the final good Y f
t :

Y f
t =

[∫ 1

0
Yt(n)

1
ut dn

]ut

, (1.12)

where ut is a measure of sustainability among the intermediate goods. The

retail sector is characterised by monopolistic competition and prices are sticky.

Specifically, a fraction θ (the Calvo parameter) of prices stays unchanged, a

fraction 1− θ can be adjusted every period. Profits of sales are transferred

to patient households and given by Ft = (1− 1
Xt
)Yt . These assumptions define

the New Keynesian Phillips Curve. The log-linearised version of the curve is
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given by:

πt =
1

1+β
πt−1 +

β

1+β
πt+1−κXt + eu,t , (1.13)

where κ is the Phillips curve slope and eu,t is an inflation shock.

Monetary policy

A central bank is responsible for monetary policy. The monetary policy is

implemented by a Taylor-type interest rate rule:

Rt = ρRt−1 +(1−ρ)(rππt + rYYt + rq4q)+ eR,t . (1.14)

At time t the central bank sets a nominal interest rate Rt as a function of the

existing policy rate according to an interest rate smoothing component ρ , and

responding to contemporaneous inflation πt , output Yt and house-price inflation

4qt . A monetary shock is represented by eR,t , and rπ , rY , rq are coefficients

on inflation, output and house-price inflation, respectively. Both consumer and

house prices are essentially price indices and therefore enter the monetary pol-

icy function in terms of changes from the previous period.

Shock structure

There are five shocks in the model: housing-preference, monetary, technology,

time preference, and inflation shocks. Equations (1.15) - (1.17) describe the

housing-preference, technology and time-preference shocks, respectively. The

housing preference shock is given by:

jt = ρ j jt−1 + e j,t , (1.15)

the technology shock is defined:

At = ρAAt−1 + eA,t , (1.16)
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and the time preference shock evolves according to:

zt = ρzzt−1 + ez,t , (1.17)

where ρ j,ρA and ρz are coefficients, and e j,t ,eA,t and ez,t are independent and

identically distributed variables. Monetary and inflation shocks (eR,t and eu,t

respectively) are independent and identically distributed stochastic variables.

Equilibrium

The model is in equilibrium when all the conditions specified above are satis-

fied and markets clear. The housing market clearing condition is:

1 = ht +h′t +h′′t . (1.18)

The goods market clearing condition can be written:

Yt = ct + c′t + c′′t + It . (1.19)

The loans market clears when

0 = bt +b′t +b′′t . (1.20)

1.2.2 Log-linearisation
I solve this nonlinear model using a log-linear approximation technique. The

equations describing the model are replaced by their first-order Taylor approx-

imations around the steady state. The full set of log-linearised equations used

for the estimation is reported in Appendix 1.D.

1.3 Data description

The data used for the estimation consist of series on real GDP, real consump-

tion, the consumer price index (CPIX), real house prices and the nominal inter-
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est rate. All the series cover the period from 1993Q1 to 2013Q4. This period

is chosen to avoid the turbulence caused by the switch from a fixed to floating

exchange rate in Sweden in 1992.8

The data on real GDP and real consumption (total final consumption expen-

diture of households) on a quarterly basis with reference year of 2013 are ob-

tained from Statistics Sweden.9 The data series correspond to the real output

and real aggregate consumption variables in the model.

CPIX data are monthly data obtained from the Riksbank that have been con-

verted to quarterly observations. The quarterly data values are the average

values of the first three months of each quarter. One-quarter differences of the

series correspond to the inflation variable in the model.

Quarterly data on house prices (a real-estate price index for one- and two-

dwelling buildings for permanent living) are also obtained from Statistics Swe-

den. Following Walentin (2014), the series is deflated with CPIX and corre-

sponds to real house prices in the model.

Data on nominal interest rates are returns on Swedish Treasury Bills with a

three-month maturity rate obtained from the Riksbank. The series has been

converted to quarterly units and corresponds to the nominal interest rate in the

model.

Before I estimate the model, I adjust for seasonality, apply log transforma-

tions and linearly de-trend the series. The seasonally adjusted data series are

8When the Riksbank abandoned the fixed exchange rate against the ECU (European Cur-
rency Unit) in 1992, the krona depreciated sharply against other currencies. The depreciation of
the krona and the changes in indirect taxes generated inflationary impulses. In 1993 the Riks-
bank declared that the objective of monetary policy would be to achieve price stability, and an
explicit inflation target was implemented in 1995.

9Statistics Sweden (Statistiska Centralbyrån)
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Table 1.1: Autocorrelations and cross-correlations of GDP, consumption and
house prices.

Correlations Autocorrelations
GDP, Consumption 0.836 GDP 0.944
GDP, House prices 0.566 Consumption 0.880
Consumption, House price 0.733 House prices 0.978

Note: The series are seasonality adjusted, logged and linearly de-trended.

shown in Appendix 1.A,10 and the auto-correlations and cross-correlations of

the selected series are presented in Table 1.1. The first-order correlation co-

efficients (0.944 for GDP, 0.88 for consumption and 0.978 for house prices)

suggest that the series are very persistent. Although the correlation between

GDP and consumption, 0.836, and the correlation between consumption and

house prices, 0.733, are high, the correlation between GDP and house prices,

0.566, is not. The interpretation provided by the theoretical framework of

the positive correlation between consumption and house prices is that rises in

house prices increase the borrowing capacity of agents and allow for increased

consumption.

1.4 Estimation

The Bayesian approach used in this study has become a standard way to es-

timate DSGE models. The crucial difference from other methods of estima-

tion is that Bayesian econometrics makes use of pre-sample information. For

instance, micro-econometric evidence can provide priors for specific model

parameters. Applying Bayesian methods, the model parameters are then esti-

mated conditional on these priors. This technique has proven to be particularly

useful given the short time series often available and the large number of pa-

10The data series are seasonally adjusted according to X-12-ARIMA program with software
package Gretl 4.6.5.
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rameters commonly specified in DSGE models.11

1.4.1 Estimation strategy

I estimate two versions of the model on Swedish quarterly data over the period

from 1993Q1 through 2013Q4 using the software package Dynare 4.4.3. In the

first version of the model, the Taylor rule is augmented with a variable gauging

the central bank’s reaction to house-price inflation (the unrestricted model):

Rt = ρRt−1 +(1−ρ)(rππt + rYYt + rq4q)+ eR,t . (1.21)

In the second (restricted) model, the reaction to house-price inflation is set to

zero:

Rt = ρRt−1 +(1−ρ)(rππt + rYYt)+ eR,t . (1.22)

The Bayesian estimation is made applying the Kalman filter and Markov Chain

Monte Carlo (MCMC) simulations using the Metropolis-Hasting (MH) algo-

rithm. To obtain posterior distributions, I simulate five chains with 100,000

replications each for the MH-algorithm. The calibration of parameters and set-

ting of prior distributions is made using information from the previous studies

described below. The two (restricted and unrestricted) models are compared

based on their posterior odds ratio.12

11There exists a variety of alternatives to Bayesian estimation (e.g., Generalised Method
of Moments, Minimum-distance estimation that minimises the discrepancy between VAR and
DSGE impulse responses, Maximum likelihood estimation). There is a large literature docu-
menting the optimality properties of Bayesian inference decision procedures, see, for instance,
Schorfheide (2002), Lubik and Schorfheide (2003), Fernandez-Villaverde and Rubio-Ramirez
(2004), Rabanal and Rubio-Ramirez (2005).

12To compare two alternative models the following rule of thumb presented in Kass and
Raftery (1995) is commonly used. Given a posterior odds ratio BA,B between model A and
model B, there is positive evidence in favor of model A if 3<BA,B≤ 20; there is strong evidence
in favor of model A if 20 < BA,B ≤ 150; there is very strong evidence in favor of model A if
150 < BA,B.
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1.4.2 Calibrated Parameters

Some of the parameters are calibrated since they cannot be identified without

information on other variables. I follow Finocchiaro and Queijo von Heideken

(2013) by assigning the values given to the discount factors, capital and hous-

ing shares in the production function, and the capital depreciation rate.13 The

discount rate for patient households is set to 0.9925. This indicates that the

annual interest rate is equal to 3 per cent at steady state. The discount rate for

impatient households is calibrated to 0.97. The discount rate for entrepreneurs

is based on a firm’s internal rate of return and set to 0.98. The shares of cap-

ital and housing in the production function are set to 0.35 and 0.035, respec-

tively. The depreciation rate of capital is assigned the value of 0.03, implying

a steady-state depreciation rate of 12 per cent annually. The probability of not

adjusting prices (the Calvo parameter) is set to 0.7, implying that prices stay

fixed for about 10 months. The wage income share of the patient households

is set to 0.64.

The values of the parameters that are not defined in Finocchiaro and Queijo

von Heideken (2013), I assign the values from a similar study of Iacoviello

and Neri (2010). The weight on housing relative to consumption in the utility

function is set to 0.1; the gross mark-up is fixed to 1.15 and corresponds to a

steady-state mark-up of 15 per cent. The loan to value (LTV) ratios for impa-

tient households and entrepreneurs are restricted to 0.85 so that the value of

a loan is 85 per cent of the collateral. While Iacoviello (2005) fixes the LTV

ratio for impatient households at the rate of 0.55, Finocchiaro and Queijo von

Heideken (2013) estimate the parameter and find it to be higher (0.73 to 0.81);

Iacoviello and Neri (2010) assume that the ratio equals 0.85. When estimating

his model on Swedish data, Walentin (2014) fixes the ratio to 0.85 and explain

that in Sweden for the sample period from 1986 to 2008 this ratio was plausi-

bly increasing over time, but no high quality data are observable on a quarterly

13The values are virtually the same as in Iacoviello and Neri (2010) and Walentin (2014).



26 The Response of the Riksbank to House Prices in Sweden

Table 1.2: Fixed parameters
Parameter Value Parameter Value
β 0.9925 X 1.15
β ′ 0.97 δ 0.03
γ 0.98 m 0.85
j 0.1 m′′ 0.85
µ 0.35 θ 0.7
ν 0.035 α 0.64

basis. The calibrated parameters are summarised below in Table 1.2.

Prior distributions

I use the prior distributions proposed by Finocchiaro and Queijo von Heideken

(2013). The distributions of the autoregressive coefficients of the shock pro-

cesses are assumed to follow beta distributions with mean 0.85 and standard

deviation 0.1, while all shocks are assigned a gamma distribution with mean

0.05 and standard deviation 0.05. Regarding the parameters of the Taylor rule,

the long-run coefficients on inflation and output are described by a gamma

distribution with means of 1.8 and 0.125, and standard errors of 0.4 and 0.1,

respectively. The persistence coefficient of the interest rate smoothing compo-

nent is beta-distributed and is centred at 0.7 with a standard error of 0.1. The

prior for the elasticity of labour supply follows a normal distribution with a

mean of 2 and a standard deviation of 0.75. The capital-adjustment cost prior

is set to be gamma-distributed with a mean 2 and a standard deviation of 1. The

coefficient on house-price inflation is assumed to be a relatively uninformative

prior with a mean of 0 and a standard deviation 0.5. Such a restriction is in

line with the aim of the model-testing when the significance of the coefficient

should be revealed.
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1.5 Estimation results

This section presents the main estimation results. In the first part I present and

discuss the posterior estimates. Variance decomposition and impulse response

functions (IRFs) are provided and analysed in the second part. The comparison

of the models and the results of various robustness tests are discussed in the

third part of the section.

1.5.1 Posterior distributions

The 5, 50, and 95 percentiles of the posterior distribution obtained for the es-

timated structural parameters are displayed in Table 1.3, together with their

statistics for the prior distributions. Prior and posterior densities for the re-

stricted and unrestricted models are displayed in Appendix 1.B. Generally, the

results of the estimation are consistent with those of Finocchiaro and Queijo

von Heideken (2013) and other previous studies. The estimated parameter val-

ues are similar for the restricted and unrestricted models and plausible from an

economic point of view.

The estimates of the parameters in the exogenous shock processes range be-

tween 0.80 and 0.96, indicating high persistence of the shock processes.

The degree of interest rate smoothing is relatively high for both the unrestricted

and restricted models; the estimates are equal to 0.87 and 0.88 in the models

where the monetary authority does and does not respond to house prices, re-

spectively. Similarly, Walentin (2014) reports a high posterior mean of degree

of interest rate smoothing, 0.85. These high rates of smoothing imply that the

central bank only gradually moves towards the policy prescribed by respond-

ing to only output and inflation. The estimated mean reaction of the monetary

authority to output is around 0.10 in both models. Studying Swedish data
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Table 1.3: Estimated parameters

Prior Posterior, rq = 0 Posterior, rq > 0
Dist. Mean SD 5% 50% 95% 5% 50% 95%

rq normal 0 0.5 - - - 0.1282 0.3172 0.5145
ρ beta 0.7 0.1 0.8381 0.8708 0.9043 0.8495 0.8795 0.9121
rπ gamma 1.8 0.4 2.396 2.979 3.5453 2.5013 3.1821 3.77
rY gamma 0.125 0.1 0.0459 0.107 0.1695 0.0173 0.0861 0.1449
ψ gamma 2 1 2.7524 4.3933 5.9446 2.735 4.3896 6.3718
η normal 2 0.75 4.3825 5.341 6.4014 4.2492 5.2287 6.2931
ρ j beta 0.85 0.1 0.9306 0.9604 0.992 0.929 0.9579 0.9992
ρA beta 0.85 0.1 0.8181 0.8677 0.9186 0.808 0.8602 0.9135
ρz beta 0.85 0.1 0.7632 0.8021 0.8425 0.7547 0.8002 0.8431
êz gamma 0.05 0.05 0.0325 0.0383 0.0442 0.0323 0.0385 0.0442
êA gamma 0.05 0.05 0.0249 0.0299 0.0349 0.0248 0.03 0.036
êu gamma 0.05 0.05 0.018 0.0207 0.0235 0.0177 0.0205 0.0232
ê j gamma 0.05 0.05 0.0494 0.1334 0.2132 0.0497 0.1392 0.2305
êR gamma 0.05 0.05 0.0013 0.0016 0.0018 0.0013 0.0016 0.0018

from 1986Q1 to 2008Q3, Walentin (2014) estimates the reaction to the output

gap at 0.15 and finds that the data are uninformative about the Taylor-rule pa-

rameter for responding to inflation. In line with Finocchiaro and Queijo von

Heideken (2013), the estimated mean reaction to inflation of 3.18 is higher in

the benchmark model than in the model where the interest rate is insensitive to

house-price inflation (the mean estimate is equal to 2.98). While the estimated

parameter of the central bank’s reaction to output is modest, the estimated re-

action to inflation is among the highest values documented in the literature.14

This result suggests that the Riksbank has been aggressive in targeting infla-

tion.

The estimate of the central bank response to house-price inflation of 0.32 is

fairly close to the coefficients found by Finocchiaro and Queijo von Heideken

(2013): 0.36 for the United States, 0.16 for the United Kingdom, and 0.26 for

14See, for instance, Smets and Wouters (2003), Onatski and Williams (2004).
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Japan. However, the discrepancies of the estimates for the parameter of capi-

tal adjustment cost and labour supply elasticity warrant discussion. Although

the mean estimates for the parameter of the capital adjustment cost (estimated

at 4.39 in both the unrestricted and restricted models) and the parameter of

the labour supply elasticity (estimated at 5.34 and 5.23 in the unrestricted and

restricted models, respectively) are higher than those reported by Finocchiaro

and Queijo von Heideken (2013), the values are in line with other studies that

suggest a capital-adjustment cost parameter between 2.8 and 10, and that of

the labour supply elasticity in the range from 1 to 6.15

1.5.2 Variance decomposition

Variance decomposition shows how much of the forecast error variance of the

variable is explained by exogenous shocks to the other variables. The variance

decomposition, assuming an infinite horizon, is presented in Table 1.4 for the

unrestricted (preferred) model. Next, I describe the variance decomposition

of other variables with respect to the housing preference shock. According to

the results, housing shocks mainly drive the movements of house prices and

amount to 48.76 per cent of the total house-price variance. Technology shocks

account for 29.65 per cent of the movements in house prices. This is an indica-

tor of the connection between the housing sector and the rest of the economy.

The time preference shock explains 17.06 per cent of the variation in house

prices. However, the monetary policy shock appears to be unimportant for

house price fluctuations. It can only explain 0.25 per cent of the variation in

house prices.

The housing preference shock explains only a fraction of 1.59 per cent of the

variance of output, whereas it is a significant component of the deviations of

interest rates and aggregate consumption. About 9.62 per cent of variability in

15See, for instance, Smets and Wouters (2003), Onatski and Williams (2004), Amisano and
Tristani (2008), King and Rebelo (1999).
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Table 1.4: Asymptotic variance decomposition for the model with reaction to
current inflation

ê j êu êA êR êz

House prices 48.76 4.28 29.65 0.25 17.06
Inflation 3.95 35.96 30.93 6.69 22.47
Nominal interest rate 9.62 15.22 43.08 0.86 31.23
Output 1.59 17.94 78.35 0.55 1.57
Consumption, patient households 7.9 16.48 63.29 0.93 11.39
Consumption, impatient households 4.3 51.7 35.99 1.82 6.2
Aggregate consumption 6.78 35.43 55.78 1.25 0.76

the interest rates and 6.78 per cent of variability in aggregate consumption are

accounted for by the housing preference shock.

1.5.3 Impulse response functions

The impulse responses (IRFs) are displayed in Appendix 1.C and show how

the transmission mechanism works both in the restricted and unrestricted mod-

els.

The IRFs of house price levels, inflation, the nominal interest rate, output, ag-

gregate consumption, consumption of patient, and impatient households vari-

ables are plotted for the monetary, housing-preference, and technology shocks.

Interestingly, the quantitative and qualitative features of the IRFs are similar

under the two assumptions. In response to the shocks, the variables keep the

same direction and follow the same dynamic pattern.

Monetary shock

Initially in response to a contraction in monetary policy, the consumption of

impatient or collateral-constrained, households significantly decreases, while

the consumption of patient households slightly increases. This can be ex-

plained by an income effect - constrained households are to repay their loans at
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higher interest rates whereas savers acquire higher returns on their investments.

Overall, aggregate consumption decreases and consequently pulls down aggre-

gate demand and inflation. However, house prices, remain stable. To counter-

act a drop in output and inflation, the monetary authority cuts the interest rate

in the next period (quarter) and thereby stimulates the consumption of impa-

tient households and causes rises in house prices.16 Thereafter, inflation sta-

bilises, and the real interest rate goes back to the steady state. Consequently,

house prices and the consumption of patient households return to their initial

levels. However, the effect of the monetary shock on the consumption of im-

patient households, aggregate consumption and output seems to be persistent,

although the negative gap between its level after 20 periods and its steady state

is quite small. The response of the monetary authority to house-price inflation

is suppressed by its reverse tactic (operations) to rebound output and inflation,

and therefore, does not have any visible effects on the development of these

variables.

Housing preference shock

In this model, a housing preference shock changes the agents’ preferences for

consumption and housing. A positive housing preference shock stimulates de-

mand for housing and leads to a rise in house prices. A higher value of housing

increases the borrowing capacity of the debtors who use it as collateral. This,

in turn, allows for higher spending and drives up consumer prices and, cor-

respondingly, inflation. The inflation initially overwhelms a nominal interest

rate. Meanwhile, this benefits impatient households whose outstanding debt

is deflated, but deprives savers, who suffer from a deflation of their wealth.

Thus, initially, patient households decrease their consumption while impatient

households expand their consumption. Aggregate consumption and output in-

16Such a reversal of the response - where the monetary authority increases the rates and then
cuts it - is not uncommon. Although the magnitude of the response varies, the estimated shape is
similar to those in other papers, see e.g., Finocchiaro and Queijo von Heideken (2013), Walentin
(2014).
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crease. The monetary authority responds to the increase in output, inflation,

and house prices, and raises the nominal interest rate. In response to the higher

interest rate, borrowers face a higher burden of outstanding debt. Therefore,

new borrowing against higher-valued collateral (housing) is suppressed by the

effect of higher interest repayments. This leads to a fall in consumption of

collateral-constrained households. Conversely, patient households or savers

enjoy the hike in interest rates as this enables them to increase their consump-

tion. Aggregate consumption declines and drags down output and inflation.

Notably, house prices are very persistent and remain higher than at their initial

level. After 20 periods, the consumption of impatient households and output

are lower than at their initial levels, but the consumption of patient households

is higher than at its initial level.

Technology shock

Following a technology shock, inflation drops, and house prices go up. In this

situation, collateral-constrained agents benefit from the rise in house prices,

allowing more borrowing. However, the decline in inflation increases the out-

standing debt of borrowers in real terms. The effect of house-price increases

dominates initially and boosts the consumption of impatient households. Pa-

tient households are better off under higher real interest rates and increase their

consumption. Aggregate consumption increases as well. The monetary author-

ity chooses its policy considering deviations of inflation and output in opposite

directions. Inflation reverts to its steady-state level sustained by the increase of

aggregate consumption. Followed by the serial improvement of interest rates,

the rest of the variables slowly approach their initial levels.

1.5.4 Model fit

To validate the fit of the estimated unrestricted model I compare the key busi-

ness cycle moments of the data to those of the model in Table 1.5. All the

correlations and autocorrelations have the expected signs. The autocorrela-
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Table 1.5: Selected business cycle moments

Correlations Autocorrelations
Data Model Data Model

GDP, Consumption 0.836 0.951 GDP 0.944 0.866
GDP, House prices 0.566 0.431 Consumption 0.880 0.850
Consumption, House prices 0.733 0.330 House prices 0.978 0.952

Note: The series are seasonally adjusted, logged and linearly de-trended.

tion coefficients of the house prices, GDP, and aggregate consumption series

are captured well by the model. The estimated correlation coefficients among

the series somewhat differ. In particular, the co-movements between aggre-

gate consumption and house prices are less pronounced in the model than in

the data. Similarly, Walentin (2014) documents large under-predictions of the

correlations between house prices and output, and aggregate consumption.

1.5.5 Model comparison and robustness

To investigate whether the Riksbank has responded to house prices I perform

an exercise in model comparison. In the unrestricted (benchmark) model, the

central bank is allowed to react to house-price inflation. By contrast, the re-

stricted (alternative) model features an interest rate policy that is insensitive to

house-price inflation (Specification 1). The examination of models is based on

the evaluation of computed posterior odds ratios, which are reported in Table

1.6, together with the estimated log marginal data density for every model. The

posterior odds ratio of 18.36 favours the benchmark model. This suggests that

the Riksbank did respond to house-price inflation by setting a higher interest

rate.

To verify the estimation results, I conduct a range of robustness tests. First,

following Iacoviello (2005), I estimate the model with a Taylor rule where the

monetary authority reacts to past inflation and past output, i.e. a backward-
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Table 1.6: Model comparison and robustness tests

Specifications
1 2 3 4

Unrestricted model, log marginal density 1192.26 1165.2 895.31 1074.32
Restricted model, log marginal density 1189.35 1163.82 892.39 1070.25
Posterior odds ratio 18.36 3.98 18.48 58.57

Specification 1: Benchmark model; Specification 2: Model with backward-
looking Taylor rule; Specification 3: Benchmark model estimation on data series
over the period 1995Q1 – 2013Q4; Specification 4: Benchmark model estimation
on data series over the period 1993Q1 - 2008Q1.

looking Taylor rule.

(Specification 2):

Rt = ρRt−1 +(1−ρ)(rππt−1 + rYYt−1 + rq4q)+ eR,t . (1.23)

Second, I estimate the original model on the same data series but on the pe-

riod from 1995Q1 to 2013Q4 (Specification 3). The rationale for this is the

implementation of the inflation target in 1995. Third, I estimate the bench-

mark model on the period from 1993Q1 to 2008Q1 (Specification 4) to study

whether the results are sensitive to the inclusion of the period of the recent

financial crisis.

The results of the robustness tests are reported in Table 1.6 and include the

log marginal data density for every model and posterior odds ratio under the

null hypothesis that the unrestricted model is preferred to the restricted one.

The posterior odds ratios for all three tests are greater than the critical value

implied by the rule of thumb for model comparison and thus, lend support to

the estimation of the original models.
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1.6 Conclusions

House prices in Sweden have undergone a substantial increase since the late

1990s. The recent recession is associated with dramatic decline in house prices

in most OECD countries. However, house prices in Sweden depreciated only

moderately in the period from 2008 to 2009Q1 and subsequently rose amid

low interest rates. In the period from 2010 to 2011, the Riksbank tightened

monetary policy, which temporarily curbed house-price inflation. Following

the Riksbank’s gradual lowering of its policy rate from 2012 to 2013, house

prices again started to increase. In light of these developments, the debate on

whether the Riksbank responded to house prices, and if so, if they were right

to do so, has intensified.

To investigate whether the Riksbank reacted to house prices, I estimate a DSGE

model where the monetary authority reacts to house-price inflation. I rely

on the basic model of Iacoviello (2005) and extend it by including a time-

preference shock. A key feature of the model is liquidity-constrained agents

who borrow in nominal terms using housing as collateral. The model is esti-

mated using Bayesian methods on quarterly Swedish data from 1993 to 2013.

This study adds to the scarce empirical literature on estimated DSGE models

that feature house-price developments. The estimation results are robust, plau-

sible from an economic perspective, and suggest that the Riksbank did respond

to house prices over the period from 1993 to 2013.

Taken at face value, the results suggest that the Riksbank indeed reacted to

house-price inflation by setting a higher interest rate. The related studies of Ia-

coviello (2005) and Finocchiaro and Queijo von Heideken (2013) report simi-

lar evidence for the Federal Reserve, the Bank of Japan, and the Bank of Eng-

land. While monetary policy is likely to affect house prices by affecting the

cost of borrowing, other factors are likely to be of importance as well. In the
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Swedish case, supply-side factors and the general borrowing conditions faced

by households warrant special attention.

First, a limited supply of new housing in Sweden could have pushed house

prices upward. For instance, in 2009 the number of completed apartments in

one- or two- apartment dwelling houses decreased by 28 per cent compared

with that of the previous year.17

Second, the role of (financial) regulations or deregulations in house-price de-

velopment should not be neglected. As emphasised by Hassler and Krusell

(2010), lax regulations can, potentially, result in a housing crisis. Svensson

(2010) stresses that monetary policy is not enough to achieve macroeconomic

stability, and that other instruments, such as supervision and regulation, should

be considered as well. One factor that could have fostered the substantive in-

crease in house prices during the sample period is the possibility of reckless

residential mortgage lending. However, towards the end of the sample period,

the decision of the Swedish Financial Supervisory Authority (Finansinspek-

tionen) to not allow borrowings that exceed 85 per cent of a property’s mar-

ket value is likely to have hampered excess borrowing.18 More recently, the

stricter rules for amortisation of new mortgages that were implemented in 2016

are likely to have deterred households from excessive borrowing.

The underlying model in this study is based on assumptions that may not be

accurate approximations of reality. In the trade-off between tractability and

realism, I allow for several omissions. First, an open economy assumption is

arguably more appropriate in the context of Sweden.19 Second, the mecha-

17”Few solely-owned apartments in new production”. Press release from Statistics Sweden,
2010.

18Allmänna råd om begränsning av krediter mot säkerhet i form av pant i bostad, Finansin-
spektionen, Sverige, www.fi.se

19A common basic measure of an economy’s degree of openness is the ratio of a country’s
total trade (exports and imports) to its GDP. Yet, there is no consensus about a threshold value
that would distinguish open and closed economies. Although Sweden and the United Kingdom
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nisms of the labour and real estate markets are extensively simplified. Third,

the model lacks a financial sector. The above mentioned points might improve

the fit of the model and are deemed interesting avenues for future research.

are considered to be open economies, both Finocchiaro and Queijo von Heideken (2013) and
Walentin (2014) rely on closed economy assumptions for their models applied to the UK and
Swedish data, respectively.
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Figure 1.1: Deseasonalised series of real GDP, real consumption, real house
prices, nominal interest rates and inflation.
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Appendix 1.B
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Figure 1.2: Prior and posterior densities of the unrestricted model parameters.
Dotted blue lines correspond to prior densities, and solid black lines corre-
spond to posterior densities.
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Figure 1.3: Prior and posterior densities of the restricted model parameters.
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Figure 1.4: Impulse response functions to the monetary shock. Solid black
lines show IRFs for the unrestricted model where the central bank responds
to house-price inflation, dashed blue lines show IRFs for the restricted model
with no response to house prices.
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Figure 1.5: Impulse response functions to the housing preference shock. Solid
black lines show IRFs for the unrestricted model where the central bank re-
sponds to house-price inflation, dashed blue lines show IRFs for the restricted
model with no response to house prices.
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Figure 1.6: Impulse response functions to the technology shock. Solid black
lines show IRFs for the unrestricted model where the central bank responds
to house-price inflation, dashed blue lines show IRFs for the restricted model
with no response to house prices.
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Appendix 1.D

Notations and the full set of log-linearised equations are presented below.

Table 1.7: Notations

Parameter Description

A technology
I real investment
K capital
R nominal interest rate
rr real interest rate
X denotes the markup of final over intermediate goods
Y intermediate (final) output
b,b′,b real borrowing, lending
c,c′,c′′ real consumption
h,h′,h′′ housing holdings
j housing weight
m,m′′ loan-to-value ratios
q house prices
α patient household wage share
β ,β ′′ discount factor for households
γ discount factor for entrepreneurs
δ depreciation rate for K
η labor disutility
θ price rigidity
κ Phillips curve slope
π inflation
µ capital share in production
ν housing share in production
ψ capital adjustment cost
rπ ,rY ,rq coefficients on inflation, output and house-price inflation in the

Taylor rule
ρ interest rate smoothing component in the Taylor rule



The Response of the Riksbank to House Prices in Sweden 45

Aggregate demand

Ŷt =
c
Y

ĉt +
c′

Y
ĉ′t +

c′′

Y
ĉ′′t +

I
Y

Ît (1.24)

ĉ′t = ĉ′t+1− r̂rt + ẑt − ẑt+1 (1.25)

Ît−K̂t−1 = γ(Ît+1−K̂t)+
1− γ(1−δ )

ψ
(Ŷt+1−X̂t+1−K̂t)+

ĉt − ĉt+1

ψ
− ẑt − ẑt+1

ψ

(1.26)

Housing / consumption margin

q̂t = γeq̂t+1+(1−γe)(Ŷt+1−X̂t+1− ĥt)−mβ r̂rt−(1−mβ )(ĉt+1− ĉt− ẑt+1+ ẑt)

(1.27)

q̂t = γhq̂t+1 +(1− γh)( ĵt + ẑt − ĥ′′t )−m′′β r̂rt +(1−m′′β )(ĉ′′t −ω ĉ′′t+1)−
− (1−m′′β )(ẑt −ω ẑt+1)

(1.28)

q̂t = β q̂t+1 +(1−β ) ĵt + ι ĥt + ι
′′ĥ′′t + ĉ′t −β ĉ′t+1−β ẑt +β ẑt+1 (1.29)

Borrowing constraints

b̂t = q̂t+1 + ĥt − r̂rt (1.30)

b̂′′t = q̂t+1 + ĥ′′t − r̂rt (1.31)
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Aggregate supply

Ŷt =
η

η− (1−ν−µ)
(Ât +ν ĥt−1+µK̂t−1)−

1−ν−µ

η− (1−ν−µ)
(X̂t +α ĉ′t +(1−α)ĉ′′t )

(1.32)

π̂t =
1

1+β
π̂t−1 +

β

1+β
π̂t+1−κX̂t + ût (1.33)

Flows of funds/evolution of state variables

K̂t = δ Ît +(1−δ )K̂t−1 (1.34)

b
Y

b̂t =
c
Y

ĉt +
qh
Y
4ĥt +

I
Y

Ît +
Rb
Y

(R̂t−1 + b̂t−1− π̂t)− (1− s′− s′′)(Ŷt − X̂t)

(1.35)

b′′

Y
b̂′′t =

c′′

Y
ĉ′′t +

qh′′

Y
4ĥ′′t +

Rb′′

Y
(R̂t−1 + b̂′′t−1− π̂t)− s′′(Ŷt − X̂t) (1.36)

Monetary policy rule

R̂t = ρR̂t−1 +(1−ρ)[rπ π̂t + rY Ŷt + rq4q̂]+ êR,t (1.37)

Shock processes

ĵt = ρ j ĵt−1 + ê j,t (1.38)

Ât = ρAÂt−1 + êA,t (1.39)
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ẑt = ρzẑt−1 + êz,t , (1.40)

where

γe = (1−m)γ +mβ ,

γh = β ′′+m′′(β −β ′′),

s′ = (α(1−µ−ν)+X−1)/X ,

s′′ = (1−α)(1−µ−ν)/X ,

ω = (β ′′−m′′β ′′)/(1−m′′β ),

ι = (1−β )h/h′,

ι ′′ = (1−β )h′′/h′ ,

r̂rt = R̂t −Etπ̂t+1,

κ = (1−θ)(1−βθ)/θ .
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Chapter 2

Wealth Distribution under

Heterogeneous Preferences1

2.1 Introduction

Multiple sources document substantial wealth inequality in the world, and

that the wealth distribution has become increasingly skewed in the past four

decades.2 Recent estimates reveal that the richest 1% of the world population

owns more than the bottom 99%. Such extremes have prompted many authors

to study the underlying causes of wealth inequality, and the resulting policy

implications.3

1For helpful advice and discussions I am deeply indebted to Audinga Baltrunaite, Per
Krusell and, my main advisor, Anna Seim. I would also like to thank Paola Di Casola, Pär
Österholm, Elena Paltseva, and seminar participants at Stockholm University for comments.

2See for example Piketty (2014), Oxfam (2016), Cowell, Karagiannaki and McKnight
(2012), Facundo et al. (2017).

3Stiglitz (2012) describes the origins and dimensions of economic inequality and discusses
its adverse effects. Many authors demonstrate that the consequences of economic inequality
can lead to redistribution in democracies and social unrest, as well as affect the evolution of
political regimes. It is commonly argued that the poor majority populations in democracies can
outvote the rich and achieve redistribution (see for example Meltzer and Richard (1981)). The
greater the inequality, the stronger are the incentives faced by the poor to seize the wealth of
the rich through illegal means such as revolutions, coups, and others, as in Alesina and Perotti
(1994). The fear of an effective revolutionary threat from the masses under a democratic regime
may cause an autocracy’s ruling elite to embark on a transition path to democratisation (see
for example Acemoglu and Robinson (2000, 2006)). However, recent studies (e.g.,Haggard
and Kaufman (2012, 2016)), find evidence that such transitions are also determined by other
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The expansive scientific literature addressing the issue identifies a variety of

reasons why wealth is not equally distributed. As summarised in Leitner

(2016), the three main drivers of disproportional wealth accumulation are a)

structural differences such as skills, fortune, consumption preferences, and

others; b) differences in savings and investment; and c) differences in inter-

generational transfers. For instance, Venti and Wise (2001) find that wealth

dispersion amongst households with similar household income is attributed, to

a large extent, to their saving decisions. Kotlikoff and Summers (1981, 1988),

Modigliani (1988), Gale and Scholtz (1994), and others underline the impor-

tance of inheritances and intergenerational transfers in terms of bequests or

gifts. This study investigates the first channel, the structural differences, and

focuses on the effect of heterogeneous consumer preferences on the wealth

distribution.

In the macroeconomics literature, the distribution of wealth is usually mod-

elled using an incomplete markets framework with uninsurable idiosyncratic

shocks to earnings. In this framework, agents face fluctuations in their income

and self-insure by saving in good times so that they can consume their savings

in bad times. Consequently, the agents that experience bad income shocks be-

come poor, and the agents that enjoy a long sequence of good income shocks

become relatively rich. However, this precautionary savings mechanism allows

agents to smooth consumption effectively, which results in only a small num-

ber of them being borrowing-constrained.4 Meanwhile, agents may only save

up to a certain limit. When the benefits of the accumulated wealth outweigh

the labour income, agents start to dissave, that is, their saving rates become

negative. This setup is used in so-called Bewley-Huggett-Aiyagari models to

political and institutional factors.
4This important observation is reviewed in many papers. See, e.g., Lucas (1987), Cochrane

(1989), Marcet and Singleton (1998), Shao and Silos (2014).
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study the income and wealth distributions.5 Under plausible assumptions and

calibrations, the findings of this class of models do not match the real data,

where a) the rich people have constantly high saving rates and b) there is a

large mass of poor people hitting borrowing constraints. To achieve higher

wealth concentration among the rich and generate a large number of agents

with very little wealth, several attempts to introduce additional features to the

basic framework have been made.

The features that help better match the stylised facts of the wealth distribu-

tion and that primarily affect the saving mechanism include: a) preference

heterogeneity as in Krusell and Smith (1998), Hendricks (2007), Carroll et al.

(2017), Coen-Pirani (2004), and Cozzi (2012); b) the intergenerational bequest

motive proposed in De Nardi (2004) and De Nardi and Yang (2016) that re-

quires the rich to save more to bequeath; c) a stochastic rate of return as studied

in Benhabib et al. (2011, 2015, 2016); d) extraordinary productivity process

that makes agents self-insure against much higher earnings risk as assumed in

Castaneda et al. (2003); e) entrepreneurial or different types of skills yielding

higher stochastic rates of return as adopted in Castaneda et al. (1997), Quadrini

(1999, 2000), and Cagetti and De Nardi (2006); and f) health and marital risk

modelled in Hubbard, Skinner, and Zeldes (1995), and Cubeddu and Rios-Rull

(1996), reflecting the fact that both long-term health deterioration and marital

status have dramatic effects on people’s rates of saving.6

Preference heterogeneity has been added to existing models in different flavours.

While Krusell and Smith (1998) allow for three types of agents that are char-

acterised by their different time discount factors, Hendricks (2007) and Carroll

et al. (2017) consider models with a distribution of time discount factors. In

Coen-Pirani (2004), there are two types of agents that have different rates of

5Due to Bewley(1977), Hugget (1993) and Aiyagari (1994).
6De Nardi (2016) provides a recent survey of the corresponding models.
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risk aversion. Cozzi (2012) assumes heterogeneous agents whose risk aversion

rates are drawn from a log-normal distribution. Although the above-mentioned

assumptions of heterogeneity of either impatience rate or risk aversion are

common in the literature, they do not reflect the evidence and common be-

lief that both parameters are dispersed across the population. In fact, Becker

et al. (2018) reveal that preferences exhibit large heterogeneity across and

within countries. In their study of the relation between impatience, risk aver-

sion, and cognitive ability, Dohmen et al. (2010) provide evidence that there is

substantial variation of risk aversion and time discount factors among individu-

als. Cagetti (2003) estimates discount factors and risk aversion of three groups

(individuals without schooling, high school graduates, and college graduates),

and finds that higher-education groups exhibit a greater degree of patience and

risk aversion. Alan and Browning (2010) support the idea of a positive corre-

lation between patience and risk aversion across the two education strata, the

less educated and the more educated. Likewise, Booij and Van Praag (2009),

Sutter et al. (2013), Ferecatu and Onculer (2016), and Rodriguez-Lara and

Ponti (2017) find evidence that more risk-averse individuals are also more pa-

tient.

This study takes the micro findings on impatience and risk aversion seriously

and studies how the heterogeneity of the two factors affects the wealth distribu-

tion in a macroeconomic framework. More generally, it enriches the standard

framework by using more plausible assumptions of agents’ preferences. My

model is related to Krusell and Smith (1998), but the heterogeneous prefer-

ences of agents are reflected not only in different time discount factors but also

in different risk aversion rates. I consider three types of agents that are char-

acterised by a tuple comprising a discount factor and a risk aversion rate. In

a production economy with incomplete markets, idiosyncratic income shocks,

and aggregate uncertainty, the average lifespan of the three types of individuals

are matched to that of a generation. I simulate the model using different sets



Wealth Distribution under Heterogeneous Preferences 57

of preference parameters to analyse their effects on the wealth distribution. I

find that a setting where agents differ both in terms of discount factors and risk

aversion rates generates a wealth distribution that is able to match key features

in the data: a larger mass of poor agents than previous models, and a realistic

concentration of wealth at the top.

Section 2.2 lays out the model. Section 2.3 compares outcomes with respect to

different parameter calibrations. Section 2.4 discusses limitations and provides

the conclusions. All parameter values, as well as the computational strategy of

the model simulations, are summarised in Appendix 2.A and Appendix 2.B,

respectively.

2.2 Model

This section introduces the model and characterises the equilibrium. The

model is a general equilibrium framework with incomplete markets and ag-

gregate uncertainty. In a production economy, agents are either employed or

unemployed depending on an idiosyncratic income shock. The model is based

on Krusell and Smith (1998) and extended by the inclusion of unemployment

benefits, as in Den Haan et al. (2010), and by allowing for heterogeneous pref-

erences in terms of time discount factors and the degree of risk aversion.

Households

There is a continuum of agents (of measure one) who live in discrete time. The

agent maximises his expected lifetime utility subject to a sequence of budget

and borrowing constraints. At each point in time the agent receives an individ-

ual income shock that determines his employment state: if employed, he earns

a wage; if unemployed, he receives unemployment benefits. To insure against

future unemployment shocks, the agent invests in capital, the only type of sav-

ings available in the economy. The agent’s preferences are represented by the
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CRRA utility function where βi is a time discount factor and γi is a risk aver-

sion rate of agent i. Each agent i solves the following problem when choosing

the optimal levels of saving and consumption from time t = 0 onwards:

max
{ci,t ,ki,t+1}∞

t=0

E0

∞

∑
t=0

β
t
i

c1−γi
i,t −1

1− γi
(2.1)

s.t. ci,t + ki,t+1 = rtki,t +(1− τt)l̄ei,twt +µ(1− ei,t)wt +(1−δ )ki,t ,

ci,t ≥ 0 and ki,t+1 ≥ b,

(2.2)

where, the time-varying variables ci,t , ki,t , wt , rt , τt and ei,t denote an agent’s

consumption, capital investment, wage rate, interest rate, tax rate and employ-

ment shock at time t, respectively. In each period, the agent supplies l̄ units

of labour, and receives an individual employment shock ei,t . When employed,

ei,t = 1, and he earns an after-tax income (1− τt)l̄wt . When unemployed,

et = 0, and he collects an unemployment benefit µwt . The replacement rate µ ,

the capital depreciation rate, δ , and the borrowing limit, b, are constant over

time.

Production

Given that the economy’s production technology is Cobb-Douglas, identical

and competitive firms combine aggregate capital Kt and the labour l̄Nt of em-

ployed agents Nt to produce the final output Yt according to:

Yt = atKα
t
(
l̄Nt
)1−α

, (2.3)

where α is the capital share and at is an aggregate technology shock. The

standard first order conditions for profit maximisation imply that the factor
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prices, wt and rt are given by:

wt = (1−α)at

(
Kt

l̄Nt

)α

and rt = αat

(
Kt

l̄Nt

)α−1

. (2.4)

Government

The government is not allowed running deficits. It collects taxes from em-

ployed agents Nt , and spends the receipts on benefits to those receiving nega-

tive income shock, i.e. unemployed agents, 1−Nt . The balanced government

budget at time t is described by the following equation:

l̄Ntτtwt = µ(1−Nt)wt . (2.5)

Shocks

The uncertainty in the economy is due to aggregate productivity shock and in-

dividual shocks. All shocks are first-order Markov processes.

The aggregate shock at is exogenous and governs the transition of the economy

between good and bad states, ag and ab. The transition probabilities are chosen

to match the average duration of both states to eight quarters. When the econ-

omy is in a good state, at = ag, the unemployment rate is ug = 1−Nt . When

the economy is in a bad state, at = ab, the unemployment rate is ub = 1−Nt .

There are also two kinds of individual shocks: income shocks and preference-

type shocks. There is no correlation between them by assumption. In each

period, an agent i observes his own income shock, ei,t , which determines his

employment status. The income shocks are uncorrelated across the agents.
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The preference-type shock defines agent i’s level of patience, βi, and attitudes

towards risk, γi. There are three types of agents: low, medium, and high, with

the following preferences: {(βL,γL),(βM,γM) and (βH ,γH)}. The correspond-

ing values of impatience, risk aversion rates, as well as transition probabilities

among the types, are part of the experiments and are described in the next sec-

tion.

Aggregate Law of Motion

The aggregate state of the economy is described by aggregate productivity at

and agents’ distributions of wealth and employment status Γt . It is updated

according to aggregate laws of motion that are based on the first moment of Γt

and takes the following form:7

lnKt+1 = b0,g +b1,g lnKt if a = ag,

lnKt+1 = b0,b +b1,b lnKt if a = ab.
(2.6)

Equilibrium

The agent’s problem can be expressed recursively using the following Bellman

equation:

V (k,e,β ,γ,a,K) = max
c,k′

{
c1−γ −1

1− γ
+βEβ ′,γ ′,e′,a′|β ,γ,e,aV (k′,e′,β ′,γ ′,a′,K′)

}
(2.7)

s.t. c+ k′ = rk+(1− τ)l̄ew+(1−δ )k if e = 1,

c+ k′ = rk+µw+(1−δ )k if e = 0,

c≥ 0 and k′ ≥ b,

(2.8)

7These assumptions are standard in the literature. Krusell and Smith (1996, 1998) show that
the suggested law of motion has excellent fit and that the inclusion of further moments of the
distribution does not improve forecasting power. In the same fashion, e.g. Cozzi (2015), Shin
(2012) and many others, assume laws of motion using only the first moment of the distribution.
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lnK′ = b0,g +b1,g lnK if a = ag,

lnK′ = b0,b +b1,b lnK if a = ab.
(2.9)

The definition of a recursive equilibrium for this economy requires a) agents’

value functions V , b) agents’ decision rules for consumption c and savings k′,

c) the government’s decision rules τ , d) the factor prices r and w, e) macroeco-

nomic aggregates K and L, and f) a law of motion (9) such that 1) c and k′ are

solutions to the agents’ problem, 2) r and w are factor marginal productivities,

3) the markets for goods, labor and capital clear, and the government budget is

balanced, and 4) the aggregate capital stock in the economy evolves according

to the law of motion.

2.3 Simulation Results

To solve the model, I use a stochastic version of the Krusell and Smith (1998)

algorithm outlined in Maliar et al. (2010). A precise solution algorithm with

the necessary adjustments to reflect the extensions in this study is detailed in

Appendix 2.B. The preferences of the agents are allowed to differ in three ex-

periments. First, I consider a benchmark model with preference heterogeneity

only in time discount factors. Second, I consider a model where the agents

with the highest level of patience are also more risk-averse. Third, I assume a

model where agents’ attitudes towards risk and impatience are correlated. In

each experiment, an economy is populated by N = 10,000 agents and simu-

lated for T = 1,100 periods, where the first 100 periods are skipped to ensure

independence of the initial state. Below, I describe the estimated laws of mo-

tion, as well as the agents’ individual policy functions for each case considered,

and subsequently compare the wealth distributions obtained.
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2.3.1 Parameterisation

The model is calibrated at a quarterly frequency. Most of the parameter values

are conventional and aligned with the previous studies of Krusell and Smith

(1998) and Den Haan et al. (2010). Although some of the parameter values

are clearly rough approximations, I choose the values suggested in the previ-

ous literature to allow for unbiased comparison.8 All the parameter values,

together with their sources, are reported in Table 2.5, Appendix 2.A.

The aggregate productivity shock at is a symmetric two-state Markov process.

Given that aggregate productivity is 2% lower in recessions than in expansions

and normalising E(at) = 1, the corresponding values in good and bad states

are ab = 0.99 and ag = 1.01. Following business cycles, the expected duration

of switching between the two states is eight quarters on average. The process

is governed by a transition matrix that is shown in Table 2.6, Appendix 2.A.

In accordance with previous studies, the capital share of output is traditionally

calibrated to α = 0.36, while capital depreciates at the rate of δ = 0.025.

The individual employment shock is also a two-state Markov process that de-

fines the employment status of an agent. The transition probabilities, given

in Table 2.6, Appendix 2.A, ensure that the unemployment rate is a function

of aggregate productivity, and the average duration of unemployment is 1.5

quarters in good states and 2.5 quarters in bad states. When the economy is in

a good state, at = ag, the unemployment rate is 4%, i.e. ug = 1−Nt = 0.04.

When the economy is in a bad state, at = ab, the unemployment rate is 10%,

i.e. ub = 1−Nt = 0.1. It is assumed that unemployment benefits constitute

15% of an employee’s wages, µ = 0.15. Finally, the normalisation of labour

supply in a bad state l̄Nt = l̄(1−ub) = 1 pins down l̄ = 1/0.9.

8This applies to, for example, the uniform distribution of the three types of agents, the
duration of recessions, and the expansions of eight quarters and unemployment benefits of 15
per cent of the wage.
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2.3.2 Experiments

The agents’ time preference rates are parameterised according to the estimates

in Carroll et al. (2017) who calibrate time discount factors to match the wealth

distribution in a life cycle model, using a model with the Krusell and Smith

(1998) aggregate process and a model with the Friedman/buffer stock aggre-

gate process.9 In the baseline, I use the estimates obtained in the Carroll et

al. (2017) version with the Krusell and Smith (1998) aggregate process. Time

discount factors β are distributed uniformly in the population between 0.984 -

0.0102 and 0.984 + 0.0102, and the rate of risk aversion, γ , is 1. In practice,

I discretise this distribution and choose transition probabilities so that (i) the

invariant distribution of the three types of agents has equal population shares at

each of the three tuples (βL,γL) = (0.984− 2
3 0.0102,1), (βM,γM) = (0.984,1),

and (βH ,γH) = (0.984+ 2
3 0.0102,1)10 (ii) immediate transitions between val-

ues of βL and βH occur with a probability of zero, and (iii) the average duration

of βL and βH is 50 years. A corresponding transition matrix is in Table 2.7,

Appendix 2.A.

To introduce heterogeneity in risk aversion, I assign different values to the

three types. Although the rates of risk aversion vary anywhere from close to

0 up to 5 in related studies, the extreme values are usually considered in ro-

bustness checks. Both Krusell and Smith (1998) and Carroll et al. (2017) rely

on a rate of risk aversion equal to 1 in their main models and investigate the

sensitivity of their findings with higher (up to 5) and lower (up to 0.5) values.

Cozzi (2015) uses a risk aversion rate of 2 in his model. Cagetti and De Nardi

(2006) and Hendricks (2007) assume a risk aversion rate of 1.5. Based on the

previous studies, I consider four reasonable values, γ ∈ {0.5,1.0,2.0,5.0}, in

the experiments. Table 2.1 reports the experimental settings of the preferences,

9These parameter values are also adopted in Krueger et al. (2016).
10Since β is uniformly distributed with support [0.984− 0.0102,0.984 + 0.0102], P(β ≤

0.984− 2
3 0.0102) = 1

3 , P(0.984− 2
3 0.0102 < β ≤ 0.984+ 2

3 0.0102) = 1
3 and P(β > 0.984+

2
3 0.0102) = 1

3 .
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Table 2.1: Results and data, wealth distribution for selected percentiles.
(1) (2) (3) (4) (5) (6) (7)

Risk aversion parameter Data
γL 1.0 0.5 1.0 1.0 0.5
γM 1.0 1.0 1.0 1.0 1.0 SCF16∗

γH 1.0 1.0 2.0 5.0 5.0

Population Percentage of net wealth held by population
top 1% 18.9 18.8 21.0 24.7 25.0 38.6
top 5% 45.7 46.4 47.1 49.3 50.4 65.1
top 10% 63.0 64.3 63.3 62.9 64.4 77.1
top 20% 82.6 84.3 82.0 79.5 81.4 88.3
top 30% 92.5 94.3 91.7 89.2 91.3 93.7
top 40% 96.8 98.5 96.2 94.5 96.6 96.9
top 60% 99.0 100.6 98.8 98.2 100.2 99.9
bottom 40% 1.0 -0.6 1.2 1.8 -0.2 0.1
bottom 20% 0.1 -0.6 0.2 0.3 -0.5 -0.5
bottom 10% -0.2 -0.4 -0.1 -0.1 -0.4 -0.5

Gini coefficient
79.0 81.4 78.7 77.3 80.2 86.0

Measure Model performance
R2 0.99 0.99 0.99 0.99 0.99 –
σ̂ 0.03% 0.02% 0.03% 0.04% 0.03% –

Note: ∗Own calculations using data from the 2016 Survey of Consumer Finances.

together with the distribution of wealth for selected percentiles.

In the first experiment, I only allow for the low type agents to have a different

(lower) rate of risk aversion. Although the generated wealth distribution listed

in Column 3 shows a larger mass of poor agents than that of the baseline in

Column 2, there are no improvements in matching the upper tail of the distri-

bution, as implied by the actual data in Column 7. Higher risk aversion rates

are introduced in the models, where only the high-type agents are allowed

to differ from the rest. The corresponding wealth distributions displayed in

Columns 4 and 5 reveal that higher risk aversion rates among the high-type

agents succeeded in generating a larger concentration at the top. To further un-

derstand how preference heterogeneity affects the wealth distribution, I assign
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the low-type agents low risk aversion rates and the high-type agents high risk

aversion rates. The estimated wealth distribution in this fully heterogeneous

model (FHM), shown in Column 6, inherits both features: a larger number of

poor agents and fewer extremely rich agents. Interestingly, the excessive mass

of agents with low wealth obtained in the version with low-type heterogeneity

in Column 3 is now less pronounced and better fits the data. The differences in

the estimated Gini coefficient are of the magnitude of a few percentage points.

The experiment with risk aversion heterogeneity records a slightly higher value

of 80.2, yet is below the value of 86.0 found in the data.

The model fit, as measured by R2 and the regression error, σ̂ , of the estimated

aggregate law of motion is reported in the lower panel of Table 2.1. Both R2

and σ̂ indicate excellent performance of the aggregate law of motion.

The findings presented above suggest that the larger concentration of wealth at

the top is induced by the high-type agents, while the poor mainly are low-type

agents. By assumption, the high-type agents are more patient and risk-averse,

implying that they save more to insure against future risks and accumulate

greater wealth than the impatient and more risk-seeking agents. Indeed, Figure

2.1 demonstrates that the high-type agents are saving more than the medium-

type agents, and the low-type agents save the least, both in the baseline and

in the FHM. Moreover, the observed gaps between the decision rules of the

low-, medium- and high-types are wider in the FHM than those in the base-

line. These discrepancies between the decision rules in the baseline and the

FHM are driven by two forces. A higher (lower) rate of risk aversion prompts

the high (low)- type agents to save more (less). More saving, and therefore ag-

gregate capital accumulation in the economy, leads to a decrease in the interest

rate. The saving motive stemming from risk aversion is thus partially offset by

weaker incentives to save at a lower interest rate.
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Figure 2.1: Agents’ decision rules: baseline in Panel A vs. fully heterogeneous
model (FHM) in Panel B. Solid black, dashed blue and dotted red lines correspond to
the decision rules of the high-, medium- and low-type agents, respectively.

Following the logic regarding agents’ saving habits, we should expect the high

types to be richer and the low types to be poorer. Table 2.2 breaks down the

shares of the agent types in Column 6 and confirms that the wealthiest are

predominantly of the high type and the poorest are mostly of the low type.

2.3.3 Robustness

Since there is no one commonly accepted set of discount factors, and the es-

timates vary across studies, I conduct robustness checks with different sets of

discount factors for agents’ types and different shares of the types of agents in
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Table 2.2: Percentage of the types of agents in the selected percentiles of the
FHM.*

agent top bottom
type 1% 5% 10% 20% 30% 40% 60% 40% 20% 10%
high 72.00 79.20 81.9 82.10 81.07 77.2 55.30 0.20 0.10 0.38
medium 27.00 19.60 17.20 16.85 17.80 21.0 42.13 8.50 5.4 20.12
low 1.00 1.20 0.90 1.05 1.13 1.80 2.57 91.3 94.50 79.50

Note: ∗ the agents’ preferences are fully heterogeneous as in Table 2.1, Column
6,
(βL,γL) = (0.984 − 2

3 0.0102,0.5), (βM,γM) = (0.984,1.0), and (βH ,γH) =

(0.984+ 2
3 0.0102,5.0).

the population.

Following Krusell and Smith (1998), I try setting the discount factors of the

low-, medium- and high-type agents to βL = 0.9858, βM = 0.9894, and βH =

0.9930. Moreover, the type transition matrix displayed in Table 2.8, Appendix

2.A is calibrated so that low- and high-type agents each comprise 10% of the

population, and the remaining 80% are of medium type. All other assumptions

are maintained. The outcomes of these experiments, shown in Table 2.3, re-

semble the previous results. When low-type agents are less risk-averse, as in

Column 2, there are more poor agents in the economy; when high-type agents

are more risk-averse, as in Columns 4 and 5, there is a larger concentration of

wealth at the top. If the two features are combined, as in Column 6, the model

generates both a large mass of poor agents and a few that are extremely rich.

These properties are generated by virtue of the saving behaviour of the low-

and high- type agents. In comparison to the previous results, the effect is less

pronounced for the shares of the low-type, and high-type agents only comprise

10% of the entire population in these experiments.

In the second robustness test, I specify the distributions of the discount factors

as in the Carroll et al. (2017) version with a) a life cycle model where the
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Table 2.3: Robustness 1, wealth distribution for selected percentiles.
(1) (2) (3) (4) (5) (6) (7)

Risk aversion parameter Data
γL 1.0 0.5 1.0 1.0 0.5
γM 1.0 1.0 1.0 1.0 1.0 SCF16∗

γH 1.0 1.0 2.0 5.0 5.0

Population Percentage of wealth held by population
top 1% 21.0 21.1 22.7 23.6 23.7 38.6
top 5% 56.3 56.8 57.5 57.3 57.9 65.1
top 10% 74.6 75.2 71.4 65.9 66.5 77.1
top 20% 86.2 86.9 81.7 74.5 75.2 88.3
top 30% 89.0 89.7 85.4 79.8 80.5 93.7
top 40% 91.4 92.1 88.6 84.2 85.0 96.9
top 60% 95.5 96.2 94.0 91.7 92.5 99.9
bottom 40% 4.5 3.8 6.0 8.3 7.5 0.1
bottom 20% 1.4 0.8 2.0 2.7 1.9 -0.5
bottom 10% 0.4 0.1 0.6 0.9 0.3 -0.5

Gini coefficient
78.3 79.4 74.8 69.0 70.4 86.0

Measure Model performance
R2 0.99 0.99 0.99 0.99 0.99
σ̂ 0.03% 0.03% 0.04% 0.03% 0.03%

Note: ∗Own calculations using data from the 2016 Survey of Consumer Finances.

time discount factors are uniformly distributed between 0.9814 - 0.0182 and

0.9814 + 0.0182,11 and b) the Friedman/buffer stock aggregate process, where

the time discount factors are uniformly distributed between 0.9867 - 0.0067

and 0.9867 + 0.0067.12 The transition probabilities governing the individual

type shocks are as in the baseline, which is displayed in Table 2.7, Appendix

2.A.

Throughout, the simulation outcomes of these robustness checks, shown in

Table 2.4, maintain the intended properties of a larger concentration of wealth

11Since β is uniformly distributed with support [0.9814−0.0182,0.9814+0.0182], and using
the same logic as before, βL = 0.9692(6), βM = 0.9814, and βH = 0.9935(3).

12Since β is uniformly distributed with support [0.9867−0.0067,0.9867+0.0067], and using
the same logic as before, βL = 0.9822(3), βM = 0.9867, and βH = 0.9911(6).
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Table 2.4: Robustness 2, wealth distribution for selected percentiles.
(1) (2) (3) (4) (5) (6)

Patience and risk aversion parameters Data

(βL, γL) (0.9822, 1.0) (0.9822, 0.5) (0.9692, 1.0) (0.9692, 0.5)

(βM , γM) (0.9867, 1.0) (0.9867, 1.0) (0.9814, 1.0) (0.9814, 1.0) SCF16∗

(βH , γH ) (0.9911, 1.0) (0.9911, 5.0) (0.9935, 1.0) (0.9935, 5.0)

Population Percentage of wealth held by population
top 1% 21.1 24.5 16.2 19.2 38.6
top 5% 47.2 52.5 44.3 46.1 65.1
top 10% 62.5 64.4 63.7 64.1 77.1
top 20% 80.2 79.5 85.5 84.6 88.3
top 30% 89.8 88.7 95.8 95.1 93.7
top 40% 94.6 94.3 99.3 99.5 96.9
top 60% 97.8 99.0 100.2 101.3 99.9
bottom 40% 2.2 1.0 -0.2 -1.3 0.1
bottom 20% 0.5 -0.1 -0.3 -0.9 -0.5
bottom 10% 0.0 -0.2 -0.3 -0.5 -0.5

Gini coefficient
76.8 78.2 81.4 82.2 86.0

Measure Model performance
R2 0.99 0.99 0.99 0.99
σ̂ 0.03% 0.03% 0.03% 0.03%

Note: ∗Own calculations using data from the 2016 Survey of Consumer Finances.

at the top and poor at the bottom of the distribution. The results of the FHM

in Columns 3 and 5 are closer to the data in Column 6 than the version with

no heterogeneity in risk aversion, Columns 2 and 4 for most of the reported

percentiles. However, the FHM generates too many poor agents in Column 5

due to a large dispersion of the time discount factor that prompts an overly low

value βL = 0.9692(6) for the low type in comparison to the previous experi-

ments (in Krusell and Smith (1998), βL = 0.9858).
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2.4 Conclusions

This study extends the standard representative-agent framework with uninsur-

able idiosyncratic risk by allowing for preference heterogeneity in both risk

version and patience. The model, which assumes that risk aversion and pa-

tience are correlated, is able to capture several important features observed

in actual data. The model generates a larger mass of poor agents and fewer

extremely rich agents than a model with heterogeneity in only the time dis-

count factor. The effect is more pronounced when the preference rates are

more evenly distributed among agents, and there are no predominant types. As

expected, the more risk-averse and more patient agents are, on average, the

higher saving rates are. While the majority of the rich are the most risk-averse

and the most patient, the majority of the poor are the least risk-averse and the

least patient agents.

There are several interesting ways to extend the study in future work. First, it is

possible to use Bayesian techniques to estimate a joint distribution of discount

factors and risk aversion rates. Such a distribution should provide a more real-

istic approximation of agents’ preferences. Second, the current model can be

extended to allow for more types of agents and different distributions of agent

types to study the importance of heterogeneity of the two rates in even greater

detail. Third, it would be interesting to explore the model’s implications when

discount factors and the degree of risk aversion are negatively correlated.13

13Several authors, see e.g. Anderhub et al. (2001) and Andersen et al. (2008), find a positive
correlation between risk aversion and impatience.



Wealth Distribution under Heterogeneous Preferences 71

Appendix 2.A

Table 2.5: Parameter values
value source value source

ag 1.01 Krusell and Smith (1998) ab 0.99 Krusell and Smith (1998)
ug 0.04 Krusell and Smith (1998) ub 0.1 Krusell and Smith (1998)
l̄ 1/0.9 Krusell and Smith (1998) α 0.36 Krusell and Smith (1998)
δ 0.025 Krusell and Smith (1998) µ 0.15 Den Haan et al. (2010)
b -2.4 Krusell and Smith (1998)

Table 2.6: Transition probabilities, aggregate and individual income shocks
a = ab,e = 0 a = ab,e = 1 a = ag,e = 0 a = ag,e = 1

a = ab,e = 0 0.525 0.35 0.03125 0.09375
a = ab,e = 1 0.038889 0.836111 0.002083 0.122917
a = ag,e = 0 0.09375 0.03125 0.291667 0.583333
a = ag,e = 1 0.009115 0.115885 0.024306 0.850694

Source: Den Haan et al. (2010).

Table 2.7: Transition probabilities, individual type shock
(βL,γL) (βM,γM) (βH ,γH)

(βL,γL) 0.995 0.005 0.0
(βM,γM) 0.005 0.99 0.005
(βH ,γH) 0.0 0.005 0.995

Source: Own calculations.

Table 2.8: Transition probabilities, individual type shock
(βL,γL) (βM,γM) (βH ,γH)

(βL,γL) 0.995 0.005 0.0
(βM,γM) 0.000625 0.99875 0.000625
(βH ,γH) 0.0 0.005 0.995

Source: Krusell and Smith (1998).
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Appendix 2.B

The solution algorithm is the stochastic-simulation Krusell-Smith algorithm as in

Maliar et al. (2010). I adjust it in order to accommodate the heterogeneity of the

three types of agents.

• Step 1.
Generate and fix:

a) grid (k,K,e,a) with polynomial distribution of 200 points on interval
[kmin,kmax] in k dimension, linear distribution of 10 points in K dimen-
sion, 2 points ab and ag in a dimension, and 2 points e = 0 and e = 1 in e
dimension,

b) a time series of length T for the aggregate shocks,
c) a time series of length T for the idiosyncratic employment shocks for

each agent of N,
d) a time series of length T for the type shocks for each agent of N.

Initialise:
a) a vector of coefficients b of the aggregate law of motion (9),
b) capital distribution across N agents where all values are steady state val-

ues of capital,
c) set k′ = 0.9k for points on grid (k,K,e,a).

• Step 2. Given b and the aggregate law of motion (9), compute a solution to
the individual problem according to the agent’s problem in Section 2.2 for the
three types.
For each type:

a) For each point on grid (k,K,e,a):
- calculate next period period consumption:

c′ =
(

1− µu′

l̄L′

)
w′ l̄e′+µw′(1− e′)+(1−δ + r′)k′− k′(k′)

(2.10)

- set c′ = max[c′,10−10]
- find k̃′:

k̃′ =
(

1− µu
l̄L

)
wl̄e+µw(1− e)+(1−δ + r)k−βE

[
1−δ + r′

c′γ

]− 1
γ

(2.11)

- set k̃′ = min[max[k̃′,kmin],kmax]
- update k′ = η k̃′+(1−η)k′, where η is an updating parameter.

b) iterate on a) until ‖k̃′ − k′‖ < kconv, where kconv = 10−8 is a precision
parameter.

• Step 3. Use the individual policy rules computed in Step 2 to simulate the
economy over T periods. In each period:

a) given the individual policy rules, find optimal savings for each agent of
N,
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b) calculate the first moment (mean), mt+1, of cross sectional distribution of
capital.

• Step 4. Update the vector of coefficients b:

a) regress the new time series of the first moments of cross sectional distri-
bution of capital, mt+1, from Step 3 on mt and at to obtain coefficients
b̃.

b) b = λ b̃+(1−λ )b, where λ is an updating parameter.

• Step 5. Iterate on Steps 2 - 4 until convergence ‖b̃−b‖< bconv, where bconv =
10−8 is a precision parameter.
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Chapter 3

Political Budget Cycles and

Dependence on Foreign Aid1

3.1 Introduction

A central idea rooted in the Magna Carta states that a government should raise

taxes to finance its spending. This creates a basic contract where the gov-

ernment collects taxes for serving its electorate. However, if the government

can find non-tax revenues to finance its spending, it reduces its dependence on

the governed and may evade its contract obligations.2 The overlooked elec-

torate will oust such a government unless it is pleased. A government that

has alternative income at its disposal can increase the probability of remaining

in office by manufacturing favourable economic conditions (e.g., by cutting

taxes or increasing spending) before elections, therefore, signalling its higher

competence. Hence, additional resources may amplify political budget cycles

1I am grateful to Anna Seim, Alan Drazen, Marek Hanusch, Philip Keefer, Pär Österholm,
Elena Paltseva, Torsten Persson, and participants of seminars and discussions at Stockholm
University, Columbia University for useful comments, and Adi Brender for providing data.
Financial support from Jan Wallander’s and Tom Hedelius’ Foundation through grant H2011-
0318:1 is gratefully acknowledged.

2There is substantial literature on the development of institutions in countries with a high
share of non-tax income, such as natural resources and foreign aid; see for examples Clements
et al. (2004), van der Ploeg (2011), Djankov et al. (2008).
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(PBCs).3

Building on this idea, I treat foreign aid as an additional source of govern-

ment income that has the ability to drive PBC. Using an extensive dataset of

62 countries that received foreign aid in the period from 1966 to 2003, I test

the hypothesis that countries with greater foreign aid dependence exhibit more

pronounced PBCs.

Although governments often obscure the engineering of benign economic en-

vironments in election years, the PBC literature has disclosed vast evidence of

such fiscal adjustments in recent decades. Employing the theoretical models of

Rogoff and Sibert (1988), Rogoff (1990) and Ferejohn (1986), earlier empir-

ical studies do not include data on both developing and developed countries,

and most of the literature is based on US data. Since Persson and Tabellini

(2002), several empirical works have used combined panel data (on both devel-

oping and developed countries) to detect PBCs. Persson and Tabellini (2002)

show that electoral cycles in fiscal policy vary systematically with electoral

rules and forms of government. Alt and Lassen (2006) document a persistent

pattern of electoral cycles in low(er)-transparency countries and no cycles in

high(er)-transparency countries. In addition, they observe that electoral cycles

are larger in politically more polarised countries. Brender and Drazen (2005)

identify PBCs in new democracies and find stronger cycles in less-developed

countries. Shi and Svensson (2006) take a step further and provide evidence

that the size of PBCs is substantially larger in developing countries than in

developed countries, due to politico-institutional features of the economies.

Specifically, they show that strong institutional constraints on politicians and

3The PBCs literature presents compelling evidence that voters are myopic. This myopia
motivates governments to win the favour of the electorate just before elections. If voters were
instead forward-looking, governments would signal competence by building reputation over
time and PBCs would not occur. Tufte (1978) highlights that voters’ myopia can produce bias
towards policies with immediate, highly visible benefits and hidden costs. Persson and Tabellini
(2000) offer a comprehensive description of this phenomenon.
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a larger share of informed voters in developed countries are associated with

smaller PBCs. Hanusch and Keefer (2013) proceed in another direction and

identify a new determinant of PBCs. They find that countries with younger

political parties experience more pronounced cycles.

While the studies mentioned above uncover domestic institutional determi-

nants that can explain differences in the extent of PBCs, the present study fo-

cuses on an external factor. I explore the notion that governments view foreign

aid as a windfall gain that is a substitute for domestic revenue. As such, for-

eign aid (in the form of grants) does not carry the burden of future repayments.

Thus, policymakers may be less motivated to use funds wisely and adopt good

policies. This way, the larger the share of foreign aid that the governments

receive, the more likely they are to engage in behaviour that causes PBCs.

Based on the aforementioned arguments, I expect countries with greater share

of foreign aid to exhibit more pronounced PBCs. To test this hypothesis, I in-

clude aid dependency in the baseline specification commonly used in the PBCs

literature, and estimate it on panel data using the generalised method of mo-

ments (GMM).4 Controlling for other factors that influence PBCs, I find that a

1% increase in foreign aid per GDP is associated with a 0.2 percentage point

larger budget deficit in election years. The estimated effect is robust to the

model specification, various time periods, and the inclusion of different sets of

instruments. This does not suggest that foreign aid leads to non-compliance

with fiscal discipline per se. However, aid should be accompanied by relevant

governance and the promotion of institutional quality.

The remainder of the paper is organised as follows. The next section reviews

the key ideas in the related literature. Section 3.3 describes the data used for

the empirical estimation. Section 3.4 presents the econometric specification
4See, for example, Brender and Drazen (2005), Shi and Svensson (2006), Hanusch and

Keefer (2013).
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and explains the estimation methodology. Section 3.5 demonstrates the main

findings, and tests the robustness of the results. Section 3.6 provides a brief

summary and outlines the directions of further research.

3.2 Literature Review

There is extensive literature on electoral cycles in fiscal policy; however, all

the existing studies address internal factors as drivers of PBCs. To the best of

my knowledge, I am the first to consider the potential link between foreign aid

and PBCs. To be able to assess the marginal effect of foreign aid on PBCs,

I draw on previous work in terms of specification and method. The previous

literature is therefore reviewed in detail below.

The theoretical foundations of PBCs are attributed to Rogoff and Sibert (1988),

Rogoff (1990), and Ferejohn (1986), all of which developing models of voters

facing imperfect information about candidates’ competence.5 In their models,

the government obtains information about its competence before the repre-

sentative voter does. This asymmetric information involves both an adverse-

selection problem – unlike the electorate, the incumbents know their compe-

tence – and a moral-hazard problem – incumbents have incentives to manipu-

late policy as their competence is revealed with a lag. An incumbent adminis-

tration that is willing to increase its chances of staying in office uses fiscal pol-

icy instruments to signal greater competence in election years. Consequently,

fiscal policy adjustments produce electoral budget cycles.

The related empirical literature builds on the models mentioned above and

focuses on the factors that induce PBCs. While earlier works investigate PBCs

using US data, the availability of cross-country data allows for the examination

of the determinants of PBCs for many countries, both developed and develop-

5Competence is an efficiency measure; the more competent the government is, the less rev-
enue it needs to provide a given level of government services.
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ing. Using data on sixty democracies from 1960 to 1998, Persson and Tabellini

(2003) study fiscal policy cycles in majoritarian and proportional elections,

as well as presidential and parliamentary regimes. They provide empirical

evidence of the following conclusions: a) because majoritarian elections are

associated with stronger accountability, they produce larger fiscal policy cy-

cles; b) proportional electoral rules are associated with wider representation

and as such, trigger broader spending programs than majoritarian rules that

have smaller (geographically) targeted programs; and c) post-election fiscal

cycles are only found in presidential countries. Alt and Lassen (2006) explore

whether fiscal transparency and political polarisation is important to PBCs in

a sample of 19 OECD countries in the 1990s. They use a model whereby

voters, under greater transparency, are better equipped to learn about the in-

cumbent’s competence. According to this model, the incumbent has fewer

incentives for fiscal engineering. Their model also assumes that political po-

larisation influences welfare. The higher the polarisation (greater differences

in opponents’ political platforms) is, the higher the welfare losses of opponents

will be when elected. Consequently, opponents who experience higher losses

are more prone to increase their probability of staying in power and there-

fore, resort to fiscal manipulations. Alt and Lassen (2006) support their theory

with empirical evidence showing that PBCs are larger in more polarised and/or

less transparent countries. Shi and Svensson (2006) compile a large dataset

comprising developed and developing countries over the period from 1975 to

1995. The authors suggest that while PBCs are large in developing countries,

there is little evidence, if any, of such cycles in developed countries. They

also explain PBCs through a model where politicians employ fiscal instru-

ment manipulation depending on the politico-institutional environment. The

model implies that: a) higher extraction rents when in office provide stronger

incentives for incumbents to engage in PBCs and b) a higher share of unin-

formed voters increases the returns to pre-electoral budget adjustments for in-

cumbents. Shi and Svensson (2006) use measures of corruption, rent-seeking
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activities, and access to free media for institutional variables, and find more

pronounced PBCs in countries with weaker institutional constraints and/or a

smaller share of informed voters. Similarly, Brender and Drazen (2005) use

data on 68 countries from 1960 to 2001 to argue that the evidence of PBCs

is driven by the inclusion of ”new democracies”. Lacking knowledge about

electoral politics, inexperienced voters in such economies are more vulnera-

ble to pre-electoral fiscal manipulations. Brender and Drazen (2005) observe

that there is no evidence of PBCs once new democracies are excluded from

their sample. Hanusch and Keefer (2013) take a step further in that direction

and investigate whether the political party’s age is an important factor in ex-

plaining PBCs in young democracies. They postulate that younger parties are

less likely to abate the existing information asymmetries and to make credible

pre-electoral commitments, which prompt PBCs. Their results suggest a sig-

nificant effect of average party age on public spending in election years and

indicate that party age fully accounts for PBCs in younger democracies.

Although the literature mentioned above is focused on local politico-institutional

determinants that induce PBCs, I conjecture that foreign aid (in the form of

grants) can trigger pre-electoral budget manipulations.

In many developing countries foreign aid constitutes a substantial share of gov-

ernment revenue. For example, Djankov et al. (2008) notice that foreign aid

in Burkina Faso, Gambia, Mauritania, Niger, Tonga, Vanuatu, and Rwanda ac-

count for more than one third of the government budget during some five-year

periods between 1960 and 1999. Foreign aid, in the form of grants, provides re-

cipient countries with an extra source of revenue and is not meant to be repaid.

As these revenues are raised externally, they have the potential to undermine

compliance with the social contract, whereby the government collects taxes

for serving its electorate. Hence, the governing administration has an oppor-

tunity to evade its contract obligations but could be ousted by the overlooked



Political Budget Cycles and Dependence on Foreign Aid 87

electorate unless it is pleased. Because the governing administration prefers to

remain in power, it tries to increase the probability of re-election. Moreover,

the larger the share of foreign aid that is at stake, the stronger are the incentives

faced by an incumbent administration to engage in rent-seeking behaviour in

an attempt to stay in office. To earn more votes from the electorate, the in-

cumbent must signal high competence. It can do so by creating favourable

economic conditions. The myopia of the electorate discourages the incumbent

from building a long-term reputation since this is costly. Instead, the incum-

bent resorts to fiscal manipulations prior to elections, which generates PBCs.

Based on the arguments discussed above, and the structural model of Shi and

Svensson (2006), where greater extraction rents amplify PBCs, I expect coun-

tries with larger foreign-aid-to-GDP ratios to exhibit more pronounced PBCs.

3.3 Data

The sample used for the analysis includes all countries that received foreign

aid per the OECD database. I choose this because it comprises comprehen-

sive data on the volume, origin, and types of foreign aid flows to recipient

countries. Foreign aid data (total grants) are obtained from the ODA Commit-

ments in the OECD database, and cover the period from 1966 to 2011. Data

on budget surpluses as a share of GDP, and most of the elections’ data are

retrieved from Brender and Drazen (2005, 2008) and are available from 1960

to 2003. These data originate from the International Financial Statistics in the

IMF database. The availability of the foreign aid and balance data are reported

in Appendix 3.A. The election variable is defined by focusing on the high-

est level of national elections in line with Persson and Tabellini (2003). The

election dummy assumes the value 1 in legislative election years for countries

with parliamentary political systems, and in executive election years for coun-

tries with presidential elections; and 0 otherwise. These data are compiled
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using Brender and Drazen (2008), the Database of Political Institutions, the

World Bank database (Beck et al. (2001)), and the NELDA data published by

Hyde and Marinov (2012). Data on GDP, per capita GDP, international trade

as a share of GDP, total population, the share of the population aged 15 to 64

and the share of the population above 65 years of age are from WDI in the

World Bank database. Data on political control variables used for robustness

checks are obtained from the Database of Political Institutions in the World

Bank database (Beck et al. (2001)). Combining data from these sources yields

an unbalanced panel of 62 countries over the period from 1966 to 2003. How-

ever, the estimation samples used, however, vary across specifications because

of the inclusion of lagged variables in the model specification and the panel

being unbalanced.

3.4 Estimation

A baseline regression equation estimated in the PBCs literature is as follows:

bi,t = δ0bi,t−1 +δ
′wi,t +αei,t +ξi + εi,t , (3.1)

where bi,t is the government fiscal budget balance, as a share of GDP in coun-

try i and year t, wi,t is a vector of control variables, ei,t is an election dummy

variable, ξi is an unobserved country-specific effect, and εi,t is an i.i.d. error

term.

In the related studies, authors expand Equation (3.1) by including an additional

variable of interest and its interaction with the election dummy variable.6 I

proceed in the same fashion and augment Equation (3.1) by including a term

6To estimate the effect of institutional indicators on the size of PBCs, Shi and Svensson
(2006) augment Equation (3.1) with an institutional variable and its interaction with the election
dummy variable. Hanusch and Keefer (2013) expand Equation (3.1) by including the average
age of political parties and its interaction with the election dummy variable, as well as additional
control variables.
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measuring foreign aid and its interaction with the election variable, as well as

a set of control variables and their interactions with the election variable:

bi,t = δ0bi,t−1 +αei,t +βai,tei,t + γai,t +δ
′wi,t +λxi,t +µei,txi,t +ξi + εi,t ,

(3.2)

where ai,t is a foreign aid share of GDP received by country i in year t, and xi,t

is a vector of control variables to be interacted with the election variable.

As mentioned above, this study primary investigates empirically the posed hy-

pothesis that countries with a large share of foreign aid per GDP exhibit larger

deficits in election years. This predicts a negative sign of the coefficient, β , on

the interaction term of foreign aid and the dummy election variable.

One could encounter several potential problems when estimating Equation

(3.2). First, in Brender and Drazen (2005) and Shi and Svensson (2006) it

is shown that less developed countries exhibit larger PBCs. As less developed

countries receive more aid and therefore are more aid dependent, one might

conjecture a spurious relation between foreign aid and income levels. To ad-

dress this issue, I include real per capita GDP and GDP growth as controls.

Second, Equation (3.2) might suffer from the endogeneity problem caused by

the election dummy variable and the foreign aid variable. There is a number of

unobservables (e.g., natural disasters) that can affect both fiscal policy and the

timing of elections. A common way to avoid this problem is to use elections

held at predetermined dates.7 The potential endogeneity of the foreign-aid

variable arises for similar reasons. Natural disasters or crises can trigger both

fiscal adjustments and increase the need for foreign aid. The endogeneity prob-

lem associated with the aid variable is approached as follows.

7Shi and Svensson (2006) provide a full definition of a predetermined election variable.



90 Political Budget Cycles and Dependence on Foreign Aid

I use typical aid instruments that capture donors’ strategic interests – dummy

variables for Sub-Saharan countries, the Franc zone countries, Egypt, Cen-

tral American countries, Latin American countries, Middle Eastern countries,

North African countries, East Asian countries, and South Asian countries.8

Moreover, I introduce an additional dummy variable for countries in the ex-

communist bloc. I presume that due to its past, Russia (ex-USSR states) has

strategic interests in this set of countries. Meanwhile, the West has its specific

strategic interests in those countries, due to their political and geographical

proximity to Russia (ex-USSR states), and may offer them special treatment in

the form of aid.

Additionally, the GMM methodology (as discussed below) and a set of con-

trol variables deal with the endogeneity problem. The ratio of international

trade to GDP is included to control for potentially larger foreign aid directed

to trade partners, real per capita GDP and GDP growth control for foreign aid

supporting poor countries, and the shares of the population 15 to 64 years old

and above 65 years old control for foreign aid targeting specific demographic

problems (health, education improvements for children, and others). To ensure

that estimated effects are not driven by other factors discussed in the PBCs lit-

erature, I control for political systems, institutional indicators, and the average

age of political parties.

Third, when estimating a dynamic panel data model on short-time series but

with a great number of cross-sectional units, one confronts the so-called Nick-

ell (1981) bias. The ordinary least square (OLS) estimators are biased due

to a) the lagged dependent variable on the right hand side and b) the inclu-

sion of country-specific effects. Fixed-effect estimators are biased unless the

8These are dummy variables for donors’ strategic interest proposed by Burnside and Dollar
(2000) and are widely used by Easterly et al. (2004), Djankov et al. (2008) and others in the aid
literature. For a general discussion of variables used to instrument for aid, see Frot and Perrotta
(2012).
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time series are sufficiently long, which is not the case in this study. A popular

method to avoid these problems is to apply the GMM estimation technique.9

A few modifications of the GMM estimation procedure have been used in the

PBCs literature. Some works, including Brender and Drazen (2005) and Alt

and Lassen (2006), rely on the Arellano and Bond (1991) approach, that is, the

difference GMM where a specification (Equation (3.2) in my case) is differ-

enced, and endogenous variables are instrumented by lagged levels. Others,

such as Shi and Svensson (2006) and Hanusch and Keefer (2013), employ the

Arellano and Bover (1995)/Blundell and Bond (1998) methodology (i.e., the

system GMM). Under the latter approach, a system of two equations is con-

structed: one similar to that of Arellano and Bond (1991) and the other one be-

ing the original levels equation with endogenous variables instrumented with

suitable lags of their own first differences. Blundell and Bond (1998) show

that when the explanatory variables are persistent over time, lagged levels of

these variables are weak instruments for the regression equation expressed in

first differences. In this case, the difference GMM would lead to biased coef-

ficients.

Taking these consideration into account my preferred method is Arellano and

Bover (1995)/Blundell and Bond (1998)(i.e., the system GMM). There are two

possible options available when using the system GMM. One can apply either

a one-step procedure or a two-step procedure. Blundell and Bond (1998) high-

light that the asymptotic standard errors associated with the two-step GMM

estimators can be seriously biased downwards. Although Windmeijer (2005)

provides a bias correction for the two-step procedure, there are a number of

works that find the one-step procedure to be a superior option for finite sample

inference.10 With this in mind, I choose to report the one-step GMM estimators

9Roodman (2009a, 2009b), provide thorough reviews of the estimation of dynamic panel
data models and the application of GMM.

10See, for example, argumentation and survey summarised in Bond et al. (2001).
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with robust standard errors.11

3.5 Results

I start by performing diagnostic tests, to ensure that the system GMM is the

preferred method. The underlying model is as follows:

BALi,t = δ0BALi,t−1 +αELEi,t +βAIDi,tELEi,t + γAIDi,t +δ1RGDPi,t

+δ2GROWT Hi,t +δ3T RADEi,t +δ4POP1564i,t +δ5POP65i,t +ξi + εi,t ,

(3.3)

where BAL is the government budget surplus as a share of GDP, ELE is an

election dummy, AID is the foreign aid as a share of GDP, RGDP is the log

of real per capita GDP, GROWT H is the growth of real per capita GDP; and

other controls include T RADE, measuring international trade as a share of

GDP, POP1564, measuring the share of the population between 15 and 64

years old, and POP65, measuring the share of the population over 65 years of

age. Appendix 3.B describes the main variables used in the analysis in greater

detail. The model is estimated by means of pooled OLS, the fixed-effects (FE)

method and the GMM. The results are reported in Table 3.1.

We know that the estimation of a model with a highly persistent dependent

variable, such as Equation (3.3), would yield an upward-biased OLS esti-

mate of the coefficient on the lagged dependent variable, BAL(−1), and a

downward-biased FE estimate of the same coefficient.12 Moreover, Bond

(2002) demonstrates that the persistence of the dependent variable causes down-

ward bias in the difference GMM estimates. I investigate the estimation results

for OLS, FE, and the GMM and find that the coefficient on the lagged depen-

dent variable, BAL(−1), is 0.75 in the system GMM, which is greater than

11As in Roodman (2009a), for one-step procedure, the robust standard error estimates are
consistent in the presence of heteroskedasticity and autocorrelation within panels.

12See, for example, Roodman (2009b), Bond (2002).



Political Budget Cycles and Dependence on Foreign Aid 93

Table 3.1: OLS, FE and GMM estimation methods, diagnostics.
Method OLS FE difference

GMM
system
GMM

Dep variable BAL BAL BAL BAL
(1) (2) (3) (4)

BAL(−1) 0.892*** 0.610*** 0.461*** 0.745***
(0.053) (0.024) (0.059) (0.050)

ELE -0.179 -0.300 -0.486** -0.280
(0.292) (0.314) (0.240) (0.264)

AID 0.128** 0.125*** 0.144*** 0.117**
(0.052) (0.038) (0.050) (0.053)

ELE ∗AID -0.217* -0.116* -0.073 -0.165**
(0.110) (0.066) (0.071) (0.084)

RGDP 0.117 2.457*** 2.441 0.328
(0.167) (0.750) (2.512) (0.227)

GROWT H 8.789** 8.576*** 8.025*** 10.920***
(3.887) (2.784) (2.718) (3.804)

Time dummies Yes Yes Yes Yes
NxT 1,125 1,125 1,047 1,125
N 62 62 61 62
Hansen test [1.00] [1.00]

Standard errors are reported in parentheses and p-values for the tests are shown in brackets
(*** p < 0.01, **p < 0.05, *p < 0.1). All estimated equations include GROWT H, RGDP,
T RADE, POP1564 and POP65 as controls. The endogenous variables are instrumented
as four periods lagged levels of BAL(−1) and GROWT H(−1) in the differenced equation,
and with one period lagged differences in the level equation. The Hansen test is a test of
the over-identifying restrictions under the null that the instruments are not correlated with
the error term.

that of 0.61 estimated with FE, and less than that of 0.89 obtained with OLS.

Moreover, when comparing the difference GMM and the system GMM esti-

mates, it can be seen that the coefficient on the lagged dependent variable in

the difference GMM method, 0.46, is substantially smaller than that obtained

in the FE estimation, 0.61. These observations imply that the system GMM is

more preferable than the other estimation methods.

A large number of instruments used in the GMM estimation can result in over-

fitting of the endogenous variables and weaken the Hansen instrument endo-
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geneity test. Similarly to other works in the related literature (e.g., Shi and

Svensson (2006), Hanusch and Keefer (2013)), the p-values of the Hansen test

are very high. To run robustness checks, I estimate the system GMM with a

reduced number of instruments by limiting the lag length in Appendix 3.C.

The results still obtain.

Overall, the estimate on ELE ∗AID term is negative, as expected, and supports

the hypothesis that countries, receiving more foreign aid as a share of GDP

exhibit more pronounced PBCs. The favoured method, the system GMM, sug-

gests a significant estimate of -0.17. The effect is qualitatively important and

implies that, on average, a 1% increase in foreign aid per GDP is associated

with a 0.17 percentage point larger budget deficit in election years. Among

other meaningful factors that explain variations in the budget balances are for-

eign aid as a share of GDP and per capital real GDP growth. These coefficients

are significant and enter with positive signs, implying that higher growth and

more foreign aid are associated with a stronger budget surplus.

3.5.1 Robustness checks, endogeneity

As discussed in the previous section, the model specified in Equation (3.3)

may suffer from endogeneity problems in different directions. To deal with the

problem, I conduct a battery of robustness tests and present the results in Table

3.2.

I start by augmenting the basic model with an additional set of instruments,

the set of dummy variables that captures donors’ strategic interests. The re-

sults are reported in Column 1 of Table 3.2. I then check the robustness of the

estimated effects in the presence of other PBC-determining factors described

in the recent literature.

First, I expand the basic specification by using a proxy for ”rents” following
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Table 3.2: Robustness tests, endogeneity, system GMM estimation.
Dep variable BAL BAL BAL BAL BAL BAL BAL

(1) (2) (3) (4) (5) (6) (7)
Modification Zones ICRG Party Age Senate House Pol Sys Media

BAL(−1) 0.759*** 0.721*** 0.767*** 0.743*** 0.743*** 0.723*** 0.733***
(0.045) (0.074) (0.047) (0.055) (0.048) (0.040) (0.055)

ELE -0.261 0.378 -0.268 -0.051 0.366 0.848 -0.294
(0.267) (1.218) (0.433) (0.355) (1.332) (2.175) (0.527)

ELE ∗AID -0.173** -0.236** -0.203** -0.191** -0.200** -0.191* -0.172**
(0.085) (0.110) (0.103) (0.098) (0.097) (0.104) (0.084)

AID 0.107** 0.114* 0.142** 0.130** 0.142** 0.126** 0.105*
(0.054) (0.062) (0.058) (0.055) (0.060) (0.056) (0.055)

ELE ∗ ICRG -0.034
(0.075)

ICRG 0.124**
(0.063)

ELE ∗Party Age 0.005
(0.009)

Party Age 0.000
(0.004)

ELE ∗Pr Rep -0.118 -0.439
(0.769) (1.405)

ELE ∗Plural 0.067 -0.233
(0.537) (1.142)

Pr Rep 0.564 -0.845
(0.401) (0.623)

Plural 0.229 -0.484
(0.266) (0.412)

ELE ∗Pres -0.614
(2.122)

ELE ∗Parl -1.416
(2.178)

Pres 1.637
(1.652)

Parl 1.931
(1.647)

ELE ∗Media 0.009
(0.212)

Media -0.384**
(0.178)

Time dummies Yes Yes Yes Yes Yes Yes Yes
NxT 1,125 709 881 997 972 997 1,125
N 62 54 61 61 61 61 62
Hansen test [1.00] [1.00] [1.00] [1.00] [1.00] [1.00] [1.00]

Notes: see notes for Table 3.1.



96 Political Budget Cycles and Dependence on Foreign Aid

Shi and Svensson (2006). The proxy is constructed from the four institutional

indicators bureaucracy quality, law and order, corruption, and investment pro-

file provided by International Country Risk Guide. It enters the model as a

control variable and as an interaction with the election variable in Column

2. Second, the average age of political parties is added to the specification,

together with its interaction with the election variable in Column 3. The inclu-

sion of this variable and its interaction with the election variable is motivated

by the finding in Hanusch and Keefer (2013) that the average age of political

parties accounts for the effect of PBCs in young democracies. Third, other

political-system variables are introduced to differentiate among parliamen-

tary systems, assembly-elected presidential systems, and presidential systems

(shown in Column 6), and account for different electoral rules (proportional

representation or plurality) that govern the election of the majority of house

seats (shown in Column 5), and senate seats (shown in Column 4). The con-

trol for political system variables is motivated by the findings of Persson and

Tabellini (2002), who demonstrate that electoral cycles in fiscal policy vary

under different political systems. Fourth, countries where media criticism of

the government is not a constituent of the political environment may display

larger PBCs due to poor access to free media. In Column 7, I use scores de-

rived from Global Media Freedom Dataset to control for media freedom.

The estimation results displayed in Table 3.2 appear to be robust to the ba-

sic model specification extended by additional control variables and their in-

teractions with the election variable and the introduction of new instruments.

Throughout, the estimated coefficient on ELE ∗AID is mainly significant, neg-

ative and stable across specifications. The estimated coefficient on ICRG is

positive and significant. It suggests that countries with greater constraints on

politicians’ rents from being in power run smaller deficits. Even though the

magnitude of the estimate ELE ∗ Party Age is the same as in Hanusch and

Keefer (2013), it is not significant. Because the estimation sample is restricted
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to the countries that received aid from 1966 to 2003, there may not be enough

observations where the average party age is sufficiently large. Moreover, con-

sistently with Hanusch and Keefer (2013), political variables that gauge presi-

dential and parliamentary systems, and proportional representation, and plural

electoral rule do not have significant effects on the size of PBCs. It appears

that media freedom is an important factor in explaining budget adjustments.

However, it does not have a significant impact on PBCs.

Although not investigated in this study, one may question if there are elec-

toral cycles in the foreign aid provision that can be a source of fiscal budget

adjustments. The recent research of Faye and Niehaus (2012) suggests that,

in general, aid flows are not significantly affected by the election years of the

recipient countries.

3.5.2 Robustness checks, elections timing

As discussed above, the estimation results can suffer from the definition of

fiscal/election years. To remedy this problem, I undertake the following steps.

First, the model estimated in Column 1 uses predetermined elections only. Sec-

ond, to control for competitive elections, I narrow the sample to only include

elections where the largest party received less than 75% of the votes. The es-

timation results are presented in Column 2. Third, as data on elections are

collected according to calendar years that do not always correspond to fiscal

years, I adhere to Brender and Drazen (2005) and Hanusch and Keefer (2013),

and address this issue by carrying out robustness tests. I match election dates

according to fiscal years and report the estimates of the basic specification in

Column 2. Moreover, it is very likely that fiscal adjustments are implemented

several months prior to the election. However, if the election takes place in

the beginning of the fiscal year, the fiscal adjustments would be attributed to

the previous year. Therefore, I recode elections as occurring in the previous

fiscal years if they occurred in the first, the second and, the third months of the
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Table 3.3: Robustness tests, election timing, system GMM estimation.
Dep variable BAL BAL BAL BAL BAL BAL

(1) (2) (3) (4) (5) (6)
Modification Pred Comp Fiscal Mon1 Mon2 Mon3

BAL(−1) 0.773*** 0.745*** 0.607*** 0.607*** 0.607*** 0.607***
(0.037) (0.050) (0.052) (0.052) (0.052) (0.052)

ELE -0.317 -0.280 -0.133 -0.119 -0.118 -0.204
(0.283) (0.264) (0.289) (0.290) (0.279) (0.272)

ELE ∗AID -0.116* -0.165** -0.248*** -0.248*** -0.245*** -0.227***
(0.065) (0.084) (0.055) (0.055) (0.054) (0.056)

AID 0.119** 0.117** 0.119 0.119 0.119 0.116
(0.049) (0.053) (0.073) (0.073) (0.073) (0.074)

GROWT H 12.208** 10.918*** 11.000*** 10.968*** 11.010*** 10.982***
(4.772) (3.804) (3.609) (3.622) (3.564) (3.568)

RGDP 0.283 0.328 0.402* 0.402* 0.403* 0.403*
( 0.223) (0.227) (0.243) (0.242) (0.242) (0.243)

Time
dummies Yes Yes Yes Yes Yes Yes
NxT 1,088 1,125 717 717 717 717
N 62 62 54 54 54 54
Hansen test [1.00] [1.00] [1.00] [1.00] [1.00] [1.00]

Notes: see notes for Table 3.1.

fiscal year and display the results in Columns 4, 5 and 6, respectively. Overall,

the previous results hold, with a negative sign of ELE ∗AID and a plausible

order of magnitude. In Column 2, the second regression that is restricted to

predetermined elections only reveals a somewhat smaller estimate. This can

be explained by the substantially shorter sample used for the estimation. The

shorter sample excludes approximately 20% of the elections used in the origi-

nal sample because I cannot determine whether they are predetermined or not.

Those elections are coded as missing values and may cause bias from system-

atical elimination. The predetermined election dummy variable is taken from

Brender and Drazen (2008) who consider elections in democracies, defined as

scoring a non-negative value on the POLITY democracy index. As a double-

check, I run the robustness tests’ regressions on the reduced sample and find

an estimated effect of ELE ∗AID in the same range as that reported in Column

2. The complete set of estimates is displayed in Appendix 3.D.
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Table 3.4: Robustness tests, specification, system GMM estimation.
Dep variable BAL BAL BAL BAL BAL BAL

(1) (2) (3) (4) (5) (6)
Modification RGDP AID RGDP&AIDL.(2/4) L.(1/5) L.(1/3)

BAL(−1) 0.840*** 0.813*** 0.857*** 0.749*** 0.764*** 0.734***
(0.053) (0.044) (0.053) (0.054) (0.043) (0.056)

ELE -0.180 -0.176 -0.138 -0.271 -0.257 -0.327
(0.265) (0.300) (0.291) (0.247) (0.265) (0.271)

ELE ∗AID -0.194** -0.212** -0.226** -0.169** -0.172* -0.156*
(0.091) (0.107) (0.107) (0.082) (0.088) (0.083)

AID 0.134** 0.136** 0.154*** 0.119** 0.124** 0.112**
(0.053) (0.062) (0.057) (0.050) (0.053) (0.052)

GROWT H 9.863** 11.487*** 9.540** 11.994** 10.813*** 11.853***
(4.008) (4.070) (3.861) (5.782) (3.956) (4.115)

RGDP 0.123 0.245 0.244 0.322 0.307 0.336
(0.265) (0.211) (0.245) (0.220) (0.218) (0.232)

Time
dummies Yes Yes Yes Yes Yes Yes
NxT 1,125 1,125 1,125 1,125 1,125 1,125
N 62 62 62 62 62 62
Hansen test [1.00] [1.00] [1.00] [1.00] [1.00] [1.00]

Notes: see notes for Table 3.1.

3.5.3 Robustness checks, specification
To examine the robustness of the results with respect to model specification,

I modify the model in two ways and report the results in Table 3.4. First, the

basic model is estimated with endogenous variables additionally instrumented

by four periods lagged levels of RGDP in the differenced equation, and by

one period lagged differences in the level equation. The estimates are shown

in Column 1. In the same fashion the lagged levels and lagged differences of

AID enter the basic specification to supply the estimates for Column 2. The

next modification (reported in Column 3) uses the lagged levels and lagged

differences of both RGDP and AID to instrument the endogenous variables of

the basic specification in the same way.

Second, I estimate the basic specification with different lag depth of GROWT H

included as instruments. Column 4 uses two to four periods; Column 5 uses
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five and Column 6 uses three periods lagged levels of GROWT H and BAL(−1)

in the differenced equation, and with one period lagged differences in the level

equation. The estimation results confirm the previous findings: the coefficient

on ELE ∗AID lies in the same range as before and is mostly significant and

negative. Although different modifications of the basic specification do not

change the estimates much, the number of the instruments used in the regres-

sions with deeper lags is notably larger. When estimating a system GMM,

there is always a trade-off between endogenising variables and the number of

instruments. Endogenising variables blows up the instrument count, which can

lead to inconsistent GMM estimates. As there are no efficiency gains in the es-

timates from the modified specifications, the basic specification is considered

to be more appropriate.

3.5.4 Revenues and expenditures

Fiscal adjustments behind PBC stem from increasing expenditures or decreas-

ing taxes. To identify such margins of adjustment, I present the results for

regressions where the dependent variables are tax revenues and expenditures

but the explanatory variables are the same as before in Columns 1 and 2, re-

spectively, of Table 3.5.

Although the estimates on the interaction ELE ∗AID are less significant for

both revenues and expenditures, they are consistent with my other findings and

are qualitatively plausible. The negative sign of ELE ∗AID for the revenues

regression and the positive sign of ELE ∗AID for the expenditures regression

indicate that when receiving aid, governments both lower taxes and increase

spending in election years. The diminished significance of the coefficients on

ELE ∗AID can be explained by the fact that the governments may prefer dif-

ferent channels to manipulate their budgets, either through revenues or through

expenditures. Moreover, in line with the design of most tax schemes, higher

real GDP per capita is associated with greater revenue.
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Table 3.5: Revenues and expenditures, system GMM estimation.
Dep variable REV EXP

(1) (2)

ELE 0.101 0.162
(0.325) (0.279)

ELE ∗AID -0.194* 0.138*
(0.112) (0.080)

AID 0.097 -0.014
(0.094) (0.051)

GROWT H 5.098 -2.764
(3.407) (2.103)

RGDP 0.390** 0.220
(0.183) (0.155)

REV (−1) 0.902***
(0.018)

EXP(−1) 0.921***
(0.034)

Time dummies Yes Yes
NxT 1,110 825
N 56 45
Hansen test [1.00] [1.00]

Notes: see notes for Table 3.1.

Finally, I estimate different model specifications on shorter samples starting

in 1975 and ending in 2000. The main results are robust to changes in the time

period.

3.6 Conclusions

This study tests empirically the hypothesis that countries with a greater share

of foreign aid per GDP exhibit larger PBCs. Using data on a large sample of

countries that received foreign aid in the years 1966 to 2003 I find a significant,

negative effect of aid on the budget balance in election years. The results are

robust to changes in the model specification, the inclusion of control variables,

and other PBC-determining factors described in the recent literature.
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There are several interesting ways to extend the analysis in future work. First,

to get a deeper understanding of the link between foreign aid and PBCs, it is

possible to examine how the number of donors affects the size of PBCs. This

point is in the spirit of Djankov et al. (2008) who find that donor fragmentation

is associated with weaker growth. Based on these arguments, one would con-

jecture that countries supported by multiple donors are less restrained in the

choice of their (unwise) policies. Moreover, a setting of multiple donors’ can

aggravate the monitoring of aid outflows because of the free-riding problem,

which allows recipient governments to resort to imprudent fiscal adjustments.

Consequently, foreign aid received from multiple donors may lead to even

more pronounced PBCs.
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Appendix 3.A

Table 3.6: Foreign aid and balance data availability in 1966 – 2003
balances data foreign aid data

Albania 1995 - 1998 1988 - 2003
Argentina 1983 - 2003 1966 - 2003
Bolivia 1985 - 2003 1966 - 2003
Botswana 1971 - 2003 1966 - 2003
Brazil 1998 - 1994, 1997 - 1998 1966 - 2003
Bulgaria 1990 - 2003 1990 - 2003
Cambodia 2001-2002 1966 - 1974, 1993 - 2003
Chile 1966 - 1972, 1989 - 2000 1966 - 2003
Colombia 1971 - 2003 1966 - 2003
Costa Rica 1972 - 2002 1966 - 2003
Cyprus 1968 - 2003 1975 - 2003
Czech Republic 1993 - 2003 1990 - 2003
Dominican Republic 1978 - 2000, 2002 1966 - 2003
Ecuador 1968 - 1971, 1979 - 2003 1966 - 2003
El Salvador 1984 - 2000 1966 - 2003
Estonia 1992 - 2001 1995 - 2003
Ethiopia 1995 - 1999 1981 - 2003
Fiji 1970 - 1999 1966 - 2003
Georgia 1998 - 2002 1992 - 2003
Guatemala 1966 - 1983, 1985 - 2003 1966 - 2003
Guyana 1966 - 1997 1966 - 2003
Honduras 1971, 1982 - 2000, 2003 1966 - 2003
Hungary 1990 - 2003 1990 - 2003
India 1966 - 2001 1966 - 2003
Israel 1966 - 1972, 1974 - 1984, 1986 - 2001 1966 - 2003
Korea 1966 - 1971, 1988 - 1997 1966 - 2003
Latvia 1995 - 2003 1992 - 2003
Lesotho 1987 - 2003 1966 - 2003
Lithuania 1993 - 2002 1992 - 2003
Madagascar 1992 - 2001 1966 - 2003
Malasia 1966 - 1999 1966 - 2003
Mali 1992 - 2003 1967 - 2003
Mauritius 1968 - 2003 1976 - 2003
Mexico 1988 - 2003 1966 - 2003
Moldova 1997 - 2001 1993 - 2003
Mongolia 1990 - 1992, 1994 - 2003 1984 - 2003
Namibia 1986 - 2000 1983, 1985 - 2003
Nepal 1990 - 2001 1966 - 2003
Nicaragua 1990 - 2003 1966 - 2003
Nigeria 1966 - 1974, 1976 - 2000 1966 - 2003
Pakistan 1966 - 1998 1966 - 2003
Panama 1966 - 2000 1966 - 2003
Papua New Guinea 1975 - 2002 1966, 1968 - 2003
Paraguay 1989 - 2003 1966 - 2003
Peru 1966 - 1967, 1980 - 2001 1966 - 2003
Philippines 1966 - 1971, 1987 - 2003 1966 - 2003
Poland 1991 - 2001 1990 - 2003
Romania 1990 - 2001 1990 - 2003
Russia 1995 - 2001 1990, 1992 - 2003
Sierra Leone 1966 - 1969, 1971 - 2002 1966 - 2003
Slovakia 1994 - 2003 1990 - 2003
Slovenia 1994 - 2003 1994 - 2003
Solomon Islands 1978 - 1999 1967 - 1969, 1971 - 2003
South Africa 1994 - 2003 1993 - 2003
Sri Lanka 1966 - 2001 1966 - 2003
Thailand 1966 - 2003 1966 - 2003
Trinidad and Tobago 1966 - 1972, 1976 - 1989, 1993 - 1995 1966 - 2003
Turkey 1968 - 1970, 1973 - 1979, 1983 - 2001 1966 - 2003
Ukraine 1999 - 2001 1992 - 2003
Uruguay 1966 - 1970, 1985 - 2001 1966 - 2003
Venezuela 1966 - 2001 1966 - 2003
Zambia 1972 - 1991, 1994 - 1997 1966 - 2003
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Appendix 3.B

Detailed description of the main variables used in the paper is presented below:

AID: share of ODA grants as a percentage of GDP. Source: ODA grants

(in current mln USD) in the OECD database, GDP (in current mln USD) is

from WDI in the World Bank database.

AID∗ELE: interaction term between AID and ELE. Source: see AID and

ELE.

BAL: fiscal surplus (the difference between the central government’s total

revenue and grants and total expenditures) as a percentage of GDP. Source:

Brender and Drazen (2005, 2008).

BAL(−1): one-period lagged series of BAL. Source: see BAL.

REV , EXP: revenue and grants of the central government, and total expen-

ditures by the central government as a percentage of GDP. Source: Brender and

Drazen (2005, 2008).

ELE: election dummy that takes on value 1 in legislative election years

for countries with parliamentary political systems, and in executive elections

years for countries with presidential elections; otherwise it is 0. Source: Bren-

der and Drazen (2008), Beck et al. (2001) and Hyde and Marinov (2012).

GROWT H: growth of real per capita GDP, calculated using real per capita

GDP (GDP per capita in constant 2005 USD). Source: WDI in the World Bank

database.

RGDP: natural logarithm of real per capita GDP (GDP per capita in con-

stant 2005 USD). Source: WDI in the World Bank database.

POP1564: the fraction of a country’s population, ranging between 15

through 64 years old. Source: WDI in the World Bank database.

POP65: the fraction of a country’s population, ranging between 65 years

old and above. Source: WDI in the World Bank database.

T RADE: the share of international trade, as a percentage of GDP. Source:

WDI in the World Bank database.
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ICRG: sum of four institutional indicators, ”Bureaucracy Quality”, ”Law

and Order”, ”Corruption and Investment profile”. Source: The PRS Group,

International Country Risk Guide Researchers Dataset.

Party Age: average age of parties. Source: Database of Political Institu-

tions 2012, Beck et al. (2001)

Pres, Parl, Pr Rep and Plural: presidential and parliamentary regime, and

proportional representation and plural electoral rule correspondingly. Source:

Database of Political Institutions 2012, Beck et al. (2001)

Media: media freedom score. Source: Global Media Freedom Dataset.
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Appendix 3.C

Table 3.7: GMM estimation methods, different lag lengths.
Lag length 1 2 3
Dep variable BAL BAL BAL

(1) (2) (3)
BAL(−1) 0.739*** 0.735*** 0.734***

(0.056) (0.058) (0.056)
ELE -0.368 -0.306 -0.327

(0.267) (0.273) (0.271)
AID 0.105** 0.109** 0.112**

(0.049) (0.053) (0.052)
ELE ∗AID -0.161** -0.162** -0.156*

(0.082) (0.082) (0.083)
RGDP 0.314 0.327 0.336

(0.224) (0.227) (0.232)
GROWT H 12.702*** 12.043*** 11.853***

(4.287) (4.350) (4.115)
Time dummies Yes Yes Yes
NxT 1,125 1,125 1,125
N 62 62 62
Hansen test [1.00] [1.00] [1.00]

Notes: see notes for Table 3.1.
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Appendix 3.D

Table 3.8: Robustness tests, predetermined elections, system GMM estima-
tion.

Dep variable BAL BAL BAL BAL BAL BAL
(1) (2) (3) (4) (5) (6)

Modification ICRG Zones Party Age Senate House Pol Sys

BAL(−1) 0.745*** 0.794*** 0.786*** 0.769*** 0.767*** 0.745***
(0.067) (0.035) (0.040) (0.041) (0.041) (0.039)

ELE 1.380 -0.252 -0.290 0.090 0.846 2.273*
(1.446) (0.282) (0.380) (0.400) (1.743) (1.314)

ELE ∗AID -0.157** -0.125* -0.146** -0.152** -0.149** -0.159*
(0.066) (0.065) (0.071) (0.068) (0.069) (0.084)

AID 0.110* 0.112** 0.143*** 0.132*** 0.146*** 0.127**
(0.060) (0.050) (0.053) (0.050) (0.054) (0.051)

ELE ∗ ICRG -0.090
(0.084)

ICRG 0.113*
(0.060)

ELE ∗Party Age 0.005
(0.009)

Party Age 0.001
(0.004)

ELE ∗Pr Rep 0.143 -0.731
(0.929) (1.778)

ELE ∗Plural -0.011 -0.858
(0.738) (1.699)

Pr Rep 0.478 -0.921*
(0.359) (0.492)

Plural 0.113 -0.592*
(0.237) (0.346)

ELE ∗Pres -2.003*
(1.208)

ELE ∗Parl -2.825**
(1.233)

Pres 1.994
(1.464)

Parl 2.180
(1.471)

Time dummies Yes Yes Yes Yes Yes Yes
NxT 687 1,088 853 963 938 963
N 54 62 61 61 61 61
Hansen test [1.00] [1.00] [1.00] [1.00] [1.00] [1.00]

Notes: see notes for Table 3.1.
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Sammanfattning

(Swedish Summary)

Denna avhandling består av tre fristående uppsatser om makroekonomi och

politisk ekonomi.

Riksbankens reaktion på de svenska bostadspriserna

I spåren av den senaste finanskrisen har en miljö med historiskt låga räntor

och omfattande hushållsskuldsättning inom OECD utlöst en livlig debatt om

huruvida centralbanker bör använda penningpolitiska åtgärder för att försöka

motverka stigande bostadspriser. I Sverige såg en lång period av låga räntor

och bostadspriser sitt slut när Riksbanken höjde styrräntan 2010. Denna up-

psats undersöker om Riksbanken reagerade på bostadspriserna 1993-2013.

Med hjälp av Bayesianska metoder och kvartalsdata skattar jag en DSGE-

modell där hushåll har olika tidspreferenser (är antingen patient eller impa-

tient) och där centralbanken tar bostadspriserna i beaktande. Resultaten tyder

på att Riksbanken reagerade på utvecklingen på bostadsmarknaden under ur-

valsperioden. Resultaten är robusta och rimliga.

Förmögenhetsfördelningen under heterogena preferenser

Makroekonomiska standardmodeller med idiosynkratisk inkomstrisk lyckas

inte återskapa grundläggande egenskaper hos förmögenhetsfördelningen. Även

om antaganden om antingen heterogena tidspreferenser eller riskaversion är
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vanliga i litteraturen som studerar förmögenhetsfördelningen, bortses ofta från

det faktum, och den gängse uppfattningen, att båda dessa parametrar vari-

erar över befolkningen. Jag utvecklar denna standardmodell genom att beakta

heterogenitet både med avseende på tidspreferenser och riskaversion. Re-

sultaten tyder på att den utvidgade modellen lyckas återskapa den faktiska

förmögenhetsfördelningen på ett bättre sätt än tidigare modeller. I synnerhet

genererar den utvidgade modellen en större förmögenhetskoncentration i top-

pen av fördelningen och en större andel hushåll med mycket låg förmögenhet,

än modeller med heterogenitet i endast en dimension.

Politiska budgetcykler och beroende av utländskt bistånd

Denna uppsats undersöker om länder med en högre andel utländskt bistånd

som andel av BNP uppvisar kraftigare politiska budgetcykler. Med hjälp av

data på ett stort antal länder finner jag en signifikant, negativ effekt av utländskt

bistånd på budgetbalansen under valår. Effekten är markant och innebär att ett

utländskt bistånd på 1 procent av BNP är förknippat med en försämring av

budgetbalansen med 0.2 procentenheter under valår. Resultaten påverkas inte

av att modellspecifikationen ändras, av att olika kontrollvariabler inkluderas

eller av att andra förklaringsfaktorer som föreslagits i litteraturen tas med i den

empiriska modellen.
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