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Abstract

Study I: This paper investigates the effect of the academic ordinal rank position of Swedish grade 9 students relative to
their school peers on future educational achievement and adult earnings. The results show evidence of a positive impact
of being more highly ranked in the class, and the effects are concentrated to the top and the bottom of the ordinal rank
distribution. High-ability students from low-income families gained the most from having a higher ordinal rank in grade
9. The results contrast with US findings, which suggest a similar impact across the rank distribution.

Study I1: This paper studies the effect of a reform that increased school-level autonomy in determining how to allocate
time between different subjects in Sweden. It evaluates the impact of the reform using registry data in a Difference-
in-Differences framework. The results suggest that students' educational outcomes, including the subsequent choice of
educational track, were not affected by the reform. However, there are some indications that students in large schools and
students from low socioeconomic households may have benefited from the reform.

Study III: Research suggests that increases in gross domestic product (GDP) lead to increases in traffic deaths plausibly
due to the increased road traffic induced by an expanding economy. However, there also seems to exist a long-term effect of
economic growth that is manifested in improved traffic safety and reduced rates of traffic deaths. Previous studies focus on
either the short-term, procyclical effect, or the long-term, protective effect. The aim of the present study is to estimate the
short-term and long-term effects jointly in order to assess the net impact of GDP on traffic mortality. We performed error
correction modelling to estimate the short-term and long-term effects of GDP on the traffic death rates. The estimates from
the error correction modelling for the entire study period suggested that a one-unit increase (US$1000) in GDP/capita yields
an instantaneous short-term increase in the traffic death rate by 0.58 (p<0.001), and a long-term decrease equal to —1.59
(p<0.001). However, period-specific analyses revealed a structural break implying that the procyclical effect outweighs
the protective effect in the period prior to 1976, whereas the reverse is true for the period 1976-2011.

Study IV: Unemployment might affect several risk factors of cardiovascular disease (CVD), which is the leading cause
of death globally. The characterization of the relation between these two phenomena is thus of great significance from a
public-health perspective. The main aim of this study was to estimate the association between the unemployment rate and
mortality from CVD and from coronary heart disease (CHD). We used time-series data for 32 countries spanning the period
1960-2015. We applied two alternative modelling strategies: (a) error correction modelling, provided that the data were co-
integrated; and (b) first-difference modelling in the absence of co-integration. Separate models were estimated for each of
five welfare state regimes with different levels of unemployment protection. We also performed country-specific ARIMA-
analyses. Because the data did not prove to be co-integrated, we applied first-difference modelling. Our findings, based on
data from predominantly affluent countries, suggest that heart-disease mortality does not respond to economic fluctuations.

Keywords: education, ordinal rank, decentralization, timetable, accident mortality, heart-disease mortality,
unemployment, GDP.
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Abstract

Study I: This paper investigates the effect of the academic ordinal rank
position of Swedish grade 9 students relative to their school peers on future
educational achievement and adult earnings. The results show evidence of a
positive impact of being more highly ranked in the class, and the effects are
concentrated to the top and the bottom of the ordinal rank distribution. High-
ability students from low-income families gained the most from having a
higher ordinal rank in grade 9. The results contrast with US findings, which
suggest a similar impact across the rank distribution.

Study II: This paper studies the effect of a reform that increased school-level
autonomy in determining how to allocate time between different subjects in
Sweden. It evaluates the impact of the reform using registry data in a
difference-in-differences framework. The results suggest that students'
educational outcomes, including the subsequent choice of educational track,
were not affected by the reform. However, there are some indications that
students in large schools and students from low socioeconomic households
may have benefited from the reform.

Study III: The aim of the present study is to estimate the short-term and long-
term effects jointly in order to assess the net impact of GDP on traffic
mortality. We performed error correction modeling to estimate the short-term
and long-term effects of GDP on traffic death rates. We used time-series data
for 18 countries spanning the period 1960-2011. The estimates suggested that
a one-unit increase (US$1000) in GDP/capita yields an instantaneous short-
term increase in the traffic death rate by 0.58 and a long-term decrease equal
to —1.59. However, period-specific analyses revealed a structural break
implying that the procyclical effect outweighs the protective effect in the
period prior to 1976, whereas the reverse is true for the period 1976-2011.

Study I'V: The main aim of this study was to estimate the association between
the unemployment rate and mortality from cardiovascular disease (CVD)
and from coronary heart disease (CHD). Additional aims were (a) to assess
whether the associations are modified by the degree of unemployment
protection, (b) to determine the impact of GDP on heart-disease mortality, and
(c) to assess the impact of the Great Recession in this context. We used time-
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series data for 32 countries spanning the period 1960-2015. The estimated
effect of unemployment and GDP on CVD as well as CHD was statistically
insignificant across age and sex groups and across the various welfare state
regimes. An interaction term capturing the possible excess effect of
unemployment during the Great Recession was also statistically insignificant.



Svensk sammanfattning

Studie 1

Studien undersdker om svenska elevers rangordning i forhallande till
skolkamraterna, med avseende pa deras studieprestationer, paverkar deras
utbildning och inkomster senare i livet. Resultaten tyder péa att det har en
positiv effekt att vara hogre rankad i klassen, och att effekterna é&r
koncentrerade till toppen och botten av den férdelningen. Studenter med hdga
betyg fran laginkomstfamiljer paverkas sérskilt starkt av att vara hogre upp i
rangordningen. Resultaten kontrasterar mot tidigare studier frin USA, dir
man funnit en likartad effekt i hela fordelningen.

Studie 2

Studien studerar effekten av en decentraliseringsreform som okade svenska
skolors inflytande 6ver fordelningen av undervisningstid mellan skoldmnen.
Reformens effekter undersoks genom att applicera difference-in-difference-
metoden pa ett detaljerat registerdatamaterial. Resultaten tyder pa att reformen
inte hade négon effekt pd att elevernas utbildningsresultat eller val av
utbildningsval i genomsnitt. Det finns dock indikationer pa att elever i stora
skolor och elever frin familjer med ldgre socioekonomisk status kan ha
gynnats av reformen.

Studie 3

Syftet med studien &r att skatta de kortsiktiga och langsiktiga effekterna av
BNP pé trafikdodlighet. Vi anvinde tidsseriedata for 18 ldnder som tickte
perioden 1960-2011. Resultaten av den ekonometriska analysen tyder pa att
en 6kning av BNP/capita motsvarande 1000 USD ger en omedelbar kortsiktig
Okning av trafikdodlighetsraten (per 100 000) med 0,58, och en langsiktig
minskning lika med -1,59. Periodspecifika analyser visade dock pa ett
strukturellt skifte, som innebar att den procykliska effekten uppvéger den
skyddande effekten under perioden fore 1976, medan det omvinda géller for
perioden 1976-2011.

Studie 4

Huvudsyftet med denna studie var att skatta sambandet mellan arbetsloshet

och dodlighet i hjart-kérlsjukdom och kranskérlssjukdom. Ytterligare syften

var (a) att undersdka om sambandet varierar beroende pa utformningen av

arbetsloshetsskyddet, (b) att skatta BNP:s inverkan pa dodligheten i hjért-karl-
7



sjukdomar och kranskérlssjukdom, och (c) att skatta effekten av finanskrisen
2008 i detta sammanhang. Vi anvinde tidsseriedata for 32 ldnder som ticker
perioden 1960-2015. Den skattade effekten av arbetsloshet och BNP pa
dodlighet 1 hjart-kérlsjukdom och kranskdrlssjukdom wvar statistiskt
insignifikant; detta gillde for olika alders- och konsgrupper liksom for olika
system for arbetsloshetsskydd. En interaktionsterm avsedd att skatta effekten
av arbetsloshet under lagkonjunkturen 2008 var ocksa statistiskt insignifikant.



Introduction

This thesis uses insights and methods from Economics to study two aspects
central to society's welfare: health and education. The first part of the thesis
includes two single-authored papers on the topic of the Economics of
Education, while the second part of the thesis includes two co-authored papers
(together with Thor Norstrom) on the relationship between macroeconomic
fluctuations and mortality.

Two fundamental yardsticks of any welfare state are to what extent and at
what level of quality it provides education and healthcare to its citizen. The
share of GDP allocated to these areas indicates how high these two aspects are
placed on the political agenda. In the year 2018, almost 11% of Gross
Domestic Product (GDP) was spent on healthcare in Sweden and 7% on
education. !

The main objective of an economist is to investigate how resources are
allocated and what are the consequences of these allocations for individuals,
groups, and society as a whole. The aim of this thesis is to contribute to such
analyses in several aspects: The first study analyzes the impact that the ordinal
rank of students in school, in terms of academic achievement, has on their
long-term educational and labor market outcomes. Although ordinal rank has
received some attention in previous literature (Jonsson and Mood 2008, Booij,
Leuven et al. 2017), I contribute by applying a sophisticated empirical strategy
(Murphy and Weinhardt 2020, Denning, Murphy et al. 2021) to Swedish
register data. In the second study, I investigate the long-term effects of a
decentralization policy, implemented in the year 2000, that gave Swedish
schools more authority over the timetable. Surprisingly, very little research
has been performed on this policy, and the studies that do exist are mostly of
a qualitative nature (Nyroos, Ronnberg et al. 2004, Ronnberg 2007). The
second study of this thesis aims to quantitatively evaluate if this
decentralization policy has had any effect on pupils' long-term outcomes, such
as their Grade Point Average (GPA), the probability of attending the STEM
field, and years of education. Third, previous research on health and
macroeconomic fluctuations has tended to either focus on the short-term
(procyclical effect) or the long-term (protective effects) between GDP growth
and traffic deaths. In the third study, we combine both of these effects in the
same model in order to assess the net impact of GDP on traffic mortality. The

! Source: World Bank



fourth study continues this line of research by investigating how
cardiovascular mortality responds to changes in unemployment.

School autonomy, student grade rank, and educational
achievement

In modern society, students spend almost one-third of their lives in schools,
and it is vital to have an efficient and equal education system. Hanushek
(2020) listed four essential factors of the education production function:
family attributes, school resources, teacher quality, and the quality of peers.
This part of the thesis focused on two empirical questions about school
management and peers' effects on students. The first paper discusses the
impact of the ordinal educational performance rank of the students within
schools on their long-term outcomes, and the second paper investigates how
higher school autonomy affects students' educational achievement.

The effect of ordinal rank in school on educational achievement and
income in Sweden

This paper investigates the effect of the academic ordinal rank position of
Swedish grade nine students relative to their school peers on future
educational achievement and adult earnings. The ordinal rank effect is a
version of the peer effect, but instead of focusing on the average effect of
peers, it focuses on students' positions in the ability distribution. A lower rank
in the class could impact student self-confidence and social status, leading to
lower efforts in the future. It is also possible that being surrounded by high-
performance students (and having lower rank) increases students'
motivation(Black, Devereux et al. 2013) and gives them better networks in the
future. There are also effects of parents and teachers who can react to the low
ordinal rank in different ways (Lavy, Paserman et al. 2012).

To empirically analyse the effect of ordinal rank on student outcomes, it is
essential to control for all confounding factors that affect outcomes from other
channels. The model isolates the rank effect by conditioning on student ability,
school-cohort fixed effects, and school types.

The results show evidence of a positive impact of being more highly ranked
in the class, and the effects are concentrated to the top and the bottom of the
ordinal rank distribution. These results contrast with US findings, which
suggest a similar impact across the rank distribution (Denning, Murphy et al.
2021). For example, increasing the rank from the 75" percentile to the top of
the class increases the probability of attending the STEM field by almost 6%.
The ordinal rank had an extreme effect on students with very low ability:
going from the bottom to the second percentile increased the probability of
finishing upper secondary school by almost 25%. The paper also finds
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heterogeneous effects of ordinal rank: high-ability students from low-income
households and immigrants gained the most from having a higher ordinal rank
in grade nine. The paper also investigated if those students are more prone to
comparing themselves to students of the same gender. The girls' rank among
girls strongly affects attending in the STEM track, years of education, and
income rank for girls at the top of the class. In the left part of the distribution,
the effect of boys' position among boys is more substantial among low
achieving boys. Here, a boy's lower rank hurts income, finishing upper
secondary school, and attending vocational track.

School autonomy and subject-specific timetables

This paper studies the effect of a reform that increased school-level autonomy
in determining how to allocate time between different subjects in Sweden. The
reform took place in 900 of Sweden's approximately 3000 primary and lower
secondary schools in the early 2000s. This study evaluates the impact of the
reform using registry data in a difference-in-differences framework. The
results suggest that students' educational outcomes, including the subsequent
choice of academic track, were not affected by the reform. However, there are
some indications that students in large schools, and students from low
socioeconomic households may have benefited from the reform.

Economic fluctuation and different causes of death

This part contains two papers. The first paper investigates the short-term and
long-term effects of GDP growth on traffic accident mortality. The second
paper studies the effect of unemployment on heart disease mortality.

Short-term and long-term effects of GDP on traffic deaths

Previous research suggests that increases in the GDP lead to increases in
traffic deaths plausibly due to the increased road traffic induced by an
expanding economy (Neumayer 2004, Ruhm 2015, He 2016). However, there
also seems to exist a long-term effect of economic growth that is manifested
in improved traffic safety and reduced rates of traffic deaths (Van Beeck,
Borsboom et al. 2000, Yannis, Papadimitriou et al. 2014). Previous studies
focus on either the short-term, procyclical effect, or the long-term, protective
effect. The aim of the present study is to estimate the short-term and long-term
effects jointly in order to assess the net impact of GDP on traffic mortality.
We extracted traffic death rates for the period 1960-2011 from the WHO
Mortality Database for 18 OECD countries. Data on GDP/capita were
obtained from the Maddison Project. We performed error correction modeling
to estimate GDP's short-term and long-term effects on traffic death rates. The
estimates from the error correction modeling for the entire study period
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suggested that a one-unit increase (US$1000) in GDP/capita yields an
immediate short-term increase in the traffic death rate by 0.58 ( p<0.001) and
a long-term decrease equal to —1.59 (p<0.001). However, period-specific
analyses revealed a structural break implying that the procyclical effect
outweighs the protective effect in the period prior to 1976, whereas the reverse
is true for the period 1976-2011.

Is there a link between cardiovascular mortality and economic
fluctuations?

Unemployment might affect several risk factors of Cardiovascular Disease
(CVD) (Catalano, Goldman-Mellor et al. 2011), which is the leading cause of
death globally. The characterization of the relation between these two
phenomena is thus of great significance from a public-health perspective. The
main aim of this study was to estimate the association between the
unemployment rate and mortality from CVD and from Coronary Heart
Disease (CHD). Additional aims were (a) to assess whether the associations
are modified by the degree of unemployment protection, (b) to determine the
impact of GDP on heart-disease mortality, and (c) to assess the impact of the
Great Recession in this context. We used time-series data for 32 countries
spanning the period 1960-2015. We applied two alternative modeling
strategies: (a) error correction modeling, provided that the data were co-
integrated, and (b) first-difference modeling in the absence of co-integration.
Separate models were estimated for each of the five welfare state regimes with
different levels of unemployment protection. We also performed country-
specific ARIMA-analyses. Because the data did not prove to be co-integrated,
we applied first-difference modeling. The estimated effect of unemployment
and GDP on CVD as well as CHD was statistically insignificant across age
and sex groups and across the various welfare state regimes. An interaction
term capturing the possible excess effect of unemployment during the Great
Recession was also statistically insignificant. Our findings, based on data from
predominantly affluent countries, suggest that heart-disease mortality does not
respond to economic fluctuations.
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