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Sammanfattning

Syftet med uppsatsen är främst att undersöka den så kallade Okuns lag i Sverige, och mer
specifikt studera om sambandet varierar mellan kön och åldersgrupper. Kvartalsdata på BNP
och arbetslöshet mellan åren 1980 till 2015 har använts. Tre olika modeller har testats på hur
väl de kunde förklara Okuns lag i Sverige, varav den ena modellen hade högre
förklaringsgrad. Resultaten visar att män påverkades till en högre grad av förändringar i
ekonomins tillväxt än kvinnor. Detta beror sannolikt på att män i högre grad tenderar att
jobba inom den privata sektorn och kvinnor inom offentliga sektorn, vilken inte är lika
känslig för konjunktursvängningar. Vi fann även att yngre arbetare påverkas till en högre
grad än äldre av förändringar i ekonomins tillväxt. Detta beror sannolikt på hur lagen om
anställningsskydd (LAS) är uppbyggd i Sverige.

Nyckelord: Okuns lag, Okuns koefficient, arbetslöshet, BNP potential, NAIRU.
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Abstract

The purpose of this thesis is to investigate whether Okun’s law is valid within Sweden.
Furthermore, we are also interested in studying how it varies with different genders and age
groups. Quarterly data on GDP and unemployment between the years 1980 to 2015 is used.
Three different models have been tested on their ability to estimate Okun’s law and the model
with the highest explanatory power was chosen. The results show that unemployment among
men are more affected by changes in GDP growth than women, which likely is because more
men tend to work in the private sector and women in the public sector. Young workers are
also affected to a greater degree than older workers, due to how the employment protection
act (LAS) works in Sweden.

Keywords: Okun’s law, Okun’s coefficient, unemployment, GDP potential, NAIRU.
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CHAPTER 1
INTRODUCTION

1.1 Background
Arthur Okun was an American professor and economical advisor working for the Council of
Economic Advisers (CEA). While working at the CEA, his main focus was to project
changes in the Gross Domestic Product (GDP). It was during this work in the early 1960’s
that he was able to detect a pattern. He noticed that as unemployment rose, the growth of the
economy slowed down, indicating a negative relationship between unemployment and GDP
growth. This relationship was dubbed Okun’s law, after its discoverer (CEE, 2008). When
estimating Okun’s law, you can also calculate the so called Okun coefficient. This coefficient
is what tells us to what degree unemployment will be affected by changes in economic
growth.

Arthur Okun and the CEA later used the relationship of Okun’s law in their work as advisors
for the American government to convince President Kennedy that a decrease in
unemployment rates from 7% to 4% would have a greater effect on the economy than what
was previously understood (CEE, 2008). The Kennedy administration took their advice to
heart and decided to introduce several business tax cuts in 1962 followed by personal tax cuts
in 1964 (Domitrovic, 2013). These tax cuts would signal the beginning of an immense
economic growth period with historically low unemployment levels. Unemployment
decreased from being cemented at around 6% to just below 4%. This decrease in
unemployment led to a 48% increase in the GDP growth during the years 1961 to 1969
(Domitrovic, 2013).

Sweden is in a similar situation today with an unemployment level cemented at around 6-7%,
which is a historically high number considering that the unemployment level before the
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financial crisis in the 1990’s fluctuated around 3% for many decades. Sweden is furthermore
a country with a high tax ratio relative to the other OECD countries (SCB, 2017; Carlgren,
2016). This is why we believe that it is important to analyze Okun’s law in Sweden, since
Okun's law often has been utilized as a forecasting tool by policymakers and economists. A
study by Lang (2014) brought to our attention the difference in the Okun coefficient between
genders. With this study, we hope to further expand on the research done previously by also
investigating how Okun’s law behaves based on age as well as gender and for the population
as a whole.

1.2 Purpose and Research Questions
The purpose of this paper is to investigate if Okun’s law holds in Sweden, and if there are any
differences in the Okun coefficient between different age groups and gender. To summarize,
the questions that we are going to answer in this paper are the following:
● Is Okun’s law, as originally specified, valid within Sweden?
● Does Okun’s law behave differently between different age groups and genders and if
so, how?

1.3 Methodology and Scope
In his 1962 article, Arthur Okun presented two models that could estimate the relationship
between unemployment and economic growth, now also known as Okun’s law (Knotek,
2007). He called these models the growth rate- and level version. The growth rate version
measures the relationship between the unemployment level and economic growth while the
levels version captures the relationship between the unemployment gap and gross domestic
product gap. Through OLS econometric tests with quantitative data, we will test each of these
models as well as a third model which is a modification of the growth rate model with added
lags to capture the tardiness of changes in employment. However, they will henceforth be
called the growth- (growth rate), gap- (levels) and the dynamic model so that our paper is
more in line with the modern terminology for Okun’s different models.
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The model that provides the most accurate and reliable results will be used for further OLS
econometric tests of age groups and gender to see if there are any differences between these
groups when it comes to the Okun coefficient. The greater the size of the coefficient, the
greater the effect on unemployment from changes in GDP growth (Bell et al, 2013). Our
research will be limited to only include Sweden and use quarterly data between the years
1980 to 2015. Quarterly data is used because we want as many observations as possible and
to increase the ability to capture short-run changes. The study is limited to the years 1980 to
2015, as this is the furthest back we were able to find data on potential GDP from the same
source.

1.4 Literature
In the paper “Okun’s Law: Fit at fifty.” Ball et al. (2013) tries to answer how well Okun’s
law describes short run unemployment changes in USA from 1948 and onwards. They also
test Okun’s law in 20 OECD countries using the time period 1980 to 2011. In their research
they found a strong and stable negative relationship between GDP growth and unemployment
in most countries. Some differences in the Okun coefficient between countries were found,
but they argue that this difference is because of different labor markets and not because of
different policies between countries. They also tested whether the relationship had been
stable over time and their results are in line with previous research as they found evidence of
instability in the relationship.

In the article, “How Useful is Okun’s Law?”, Knotek (2007) investigates how useful Okun’s
law is for policymakers and economists. He reviews four different methods of which can be
used to estimate Okun’s law. These are the growth, gap, dynamic and the production-function
approach. He highlights pros and cons with each of these. From these four he focuses on the
growth and dynamic models due to weaknesses in the gap and production function approach.
He found that in the long-run the Okun coefficient does not change much from that when
Okun estimated it, however it varies considerably in the short-run. He also found that Okun’s
law can be used to predict future changes in unemployment, however you should take its
short-run fluctuations into consideration. From the two models he analyzed, he found that the
dynamic model was the best at predicting future changes in unemployment.
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Källman and Nordell (2012) examined whether or not Okun’s law is applicable to Sweden in
their paper called “Estimating Okun’s Coefficient in the Swedish Economy”. The data used
in the paper consisted of both genders, ages 15-74 between 1983 and 2010. In their research
they used raw data that had not been seasonally adjusted and were thus forced to flatten it out
through the use of X12-Arima and a GDP deflator. X12-ARIMA helped to remove cyclical
effects and seasonal trends, while GDP deflator made sure that the data is equalized to one
and the same year, in this case 2005, for a consistent measure of its value. They used the
growth, gap, and the dynamic model in their study to estimate Okun’s law. From the three
models, the dynamic model had the highest level of explanatory power and the best
predictions. However, the author came to the conclusion that Okun’s original relationship
was not exact enough to use as a forecasting tool for the Swedish economy, however they
found that it was still a good rule of thumb and a help for policymakers. However the study
does not consider that the Okun coefficient might change over time when they draw the
conclusion that it is a good rule of thumb, which we believe is a shortcoming.

Meyer and Tasci (2012) have studied the stability and potential of Okun’s law as a
forecasting tool. They question whether Okun’s law deserves the reputation as a rule of
thumb, citing its problems with remaining stable over time. To test the stability of Okun’s
law, they use a rolling regression spanning over a 10 year window based on American data.
Their regression is based on the difference- or growth model which makes it easy to interpret
the Okun coefficient. They find that the Okun coefficient is quite volatile ranging between 0.35 and -0.03, which according to the authors is too much volatility for an economic law, not
to mention a rule of thumb.

Cazes et al. (2011) looked at the diverging trends found between the American and European
unemployment after the global financial crisis of 2008. Through the use of Okun’s law, they
compare rolling regressions of the Okun coefficients between the different countries. They
find that they vary considerably between countries but also before and after the financial
crisis. While some countries had a decreasing Okun coefficient after the financial crisis,
others experienced an increasing Okun coefficient. The authors found that the Okun
coefficient in the United States rose sharply following the 2008 financial crisis, while in
4

countries such as Germany and the Netherlands the Okun coefficient shrunk. The authors
concluded that this divergence has to do with the different employment protections found in
the mentioned countries.

Over the years there has been a lot of research done on Okun’s law and how Okun’s
coefficient affects a country as a whole, specific groups within a country or the average of
several countries. We want to expand this research by providing an in-depth look into Okun’s
law in Sweden and how Okun’s coefficient varies across gender and age, as well as over
time.

1.5 Outline
The second chapter describes the theoretical framework of Okun’s law and its variables;
knowledge that is needed to understand and interpret Okun’s law. The third chapter describes
the data used, the problems it had and how we corrected it to be reliable. In the fourth chapter
we ran regressions on Okun’s law on each of the three models that we compared. One of the
three models were selected to use for further analysis and regressions. In the fifth chapter we
tested, with the chosen model, how Okun’s law behaves with different age groups as well as
genders. The stability of the Okun coefficient is also tested through a rolling regression. In
the sixth and last chapter we analyze and discuss the results we got.
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CHAPTER 2
THEORETICAL FRAMEWORK AND OKUN’S LAW

2.1 GDP Potential
To be able to estimate Okun’s law, an understanding of how the gross domestic product
behaves is important. There exists two basic characteristics of GDP, one being that GDP
increases in the long run and the second that GDP fluctuates in the short run. The long run
aspect of GDP is normally known as GDP potential and it is the level of output that can be
sustained in the long run without causing problems such as an overheating economy or a
recession (Fregert and Jonung, 2012). The short run GDP is known as the actual GDP.
Whenever the actual GDP is positive, we speak of an expansion and when it is negative a
contraction. The actual GDP fluctuates around the potential GDP and it moves in a cyclical
pattern, as we can see below in figure 2.1. In the figure below we can identify four phases in
the fluctuation of the actual GDP, also known as the business cycle.

Figure 2.1. Actual GDP and Potential GDP.

Sources: Fregert, K., & Jonung, L. (2012).
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The difference between the actual GDP and the potential GDP is known as the GDP-gap. It is
the relationship between actual GDP and potential GDP that is interesting to us when testing
Okun’s law, as this relationship is closely linked to unemployment. Unemployment increases
as we are experiencing a contraction in the actual GDP, and it decreases when actual GDP is
in an expansion phase (Fregert och Jonung, 2012). It was this relationship that Arthur Okun
noticed in his research which would lead him to discover Okun’s law.

2.2 Unemployment in Sweden
If Okun’s law is valid within Sweden, the same negative correlation between the GDP gap
and unemployment levels should exist. In the figure below (figure 2.2), we have plotted
unemployment (SCB, 2016a; SCB 2016b) as the solid black line and the GDP-gap (KI, 2016)
as the dotted line. A clear negative relationship appears as unemployment levels increase as
we experience a slowing down of the economy with an increasing negative GDP gap.

Figure 2.2. Unemployment and the GDP-gap.

Sources: SCB, (2016a); SCB, (2016b); KI (2016)
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However the unemployment level did not decrease to its old level after the 1990’s financial
crisis. To get a better idea of how unemployment and NAIRU (non-accelerating inflation
rate-of-unemployment) have evolved in Sweden over the years, we have plotted these two
variables in a graph below (see figure 2.3).

Figure 2.3. NAIRU and Unemployment.

Sources: SCB, (2016a); SCB, (2016b); KI (2016)

NAIRU represents an equilibrium where the real GDP is equal to the potential GDP (Fregert
och Jonung, 2012). Sweden experienced a very large increase in unemployment during the
financial crisis in the 1990s, which led to an increase in unemployment as well as caused
NAIRU to settle at a new higher rate. Sweden experienced yet another financial crisis in 2008
that caused the unemployment levels to climb from below 6% to just about 9% and NAIRU
increased by 0.3%, although the accuracy of the change in NAIRU is uncertain (KI, 2011).
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More recently the unemployment level has stabilized around 6-7 percent, which seems to be
at the new level of NAIRU in Sweden (SCB, 2016c).

Okun’s law captures a very broad relationship between changes in unemployment and
economic growth, which means that the Okun coefficient might not tell us much about the
finer nuances of this relationship as it draws a conclusion from the whole workforce. In this
paper, we want to investigate Okun’s law more closely by dividing the workforce into both
gender and different age groups so that we can see what impact each group has on economic
growth as unemployment changes. This knowledge could be useful when designing work
programs that aim to reduce unemployment, as we could target specific segments of the
population that would give us the greatest boost in economic growth.

2.3 Okun’s Law
Okun’s law is an empirical relationship between employment and production growth.
According to theory, unemployment will rise if the growth of the economy slows down. This
relationship was discovered by Arthur Okun in 1962 and was named Okun’s law. Typically
an increase in labour is required for an increase in production, however labour can come in a
variety of forms, such as increased hours worked or through technological advances.
Capturing these variables in a model would risk making a simple relationship complicated
and because of that Arthur Okun focused on unemployment, as he believed that
unemployment covers hours worked and technological advances indirectly (Knotek, 2007).
Okun’s law can be shown with the following equation:

ΔUt = α - βΔYt

(1)

Here we can see the change from one period to the other in employment as ∆Ut and the
change in real GDP growth as ∆Yt. The β next to change in real GDP growth is also
commonly called Okun’s coefficient. Arthur Okun estimated this relationship back in 1962
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using 55 quarterly observations between the years 1947 to 1960 (Okun, 1962) and got the
following equation:

ΔUt = 0.3 - 0.3ΔYt

(2)

As we can see the Okun coefficient is negative as would be expected as an increase in total
production growth does tend to lead to increased demand for labour and thus lower
unemployment, and vice versa if we saw a decrease in total production growth. According to
the estimated equation, unemployment will increase by 0.3% if real GDP does not change,
and an annual growth of 1% unit of real GDP is needed to keep unemployment stable (Okun,
1962). This need for constant economic growth happens because the productivity increases. If
the demand (economic growth) cannot keep up with the increase in productivity, then firms
are forced to lay off workers (Fregert and Jonung, 2012). Okun’s law is more accurately
described as a rule of thumb rather than a law, as there is no guarantee that the relationship
will look the same in every country due to different labour markets and policies (Ball et al.,
2013).

2.3.1 Gap model
Having an understanding of the theoretical background of Okun’s law is vital if we are to
make the correct interpretation of our results. Arthur Okun described two methods in his
original paper. These two methods are called the gap- and the growth-model. To be able to
derive the gap model you need to make the assumption that there exists long-run values of
production and employment. He also makes the assumption that employment fluctuates
around its potential, or long-run value, when the total demand changes (Ball et al 2013). The
relationship between changes in demand and employment can be shown as the following
relationships:

Et - Et* = γ(Yt - Yt*) + ηt

γ>0

(3)

Ut - Ut* = δ(Et - Et*) + μt

ઠ<0

(4)
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Where Et is the log value of employment, Yt is the log value of total production, Ut is the
unemployment rate, ηt and μt are the error terms. Variables with a star indicate the long-run
values, in this case NAIRU and GDP potential.

By substituting (3) into (4) we can derive Okun’s law.

Ut - Ut* = β(Yt - Yt*) + εt

β<0

(5)

The left hand side tells us the difference between the actual unemployment rate and the
natural rate of unemployment. The β coefficient is simply the product of the variables γ and
δ. The β takes on a value that is assumed to be less than 0. This coefficient tells us to what
degree the fluctuation of total production affects the employment levels and is more
commonly known as the Okun coefficient. The variable ε is simply a statistical error term
that consists of the sum of η and μ. The variables Yt and Yt* make up the fluctuation of total
production.

2.3.2 Growth model
We can show the growth model if we make the assumption that the long-run level of
unemployment is constant and the long-run level of economic growth has a constant growth,
we can rewrite the relationship into the following:

∆Ut = α + β ∆Yt + ωt

(6)

∆Ut is the change in unemployment from the previous period to the current period. α is the
intercept which will be the change in unemployment if the total production happens to
experience no change from the previous period. The β coefficient is expected to have a
negative value which means that there will be a negative relationship between total
production growth and changes in unemployment. This is the so called Okun coefficient and
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it tells us how responsive unemployment is to changes in output. The last term is an error
term which simply tells us how much the estimation may differ from observed data (Ball et
al, 2013).

Some have raised concerns about the growth model because it assumes that the natural rate of
unemployment is constant and total production potential grows at a constant pace. Ball et al
(2013) argues that this assumption is unreasonable and it would be better to use the gap
model for estimating Okun’s law.

2.3.3 Dynamic model
Okun made observations that seemed to imply that both past and present levels of total
production affect the employment level (Knotek, 2007). Because of this a modified growth
model with added lags is used to capture changes in unemployment caused by effects in
previous periods. This modification of the growth model is known as both the dynamic model
and simply as a growth model with lags. In our research we will refer to the modified model
as the dynamic model and it can be seen below.

ΔUt = β0 + β1 ΔYt + β2 ΔYt-1 + β3 ΔUt-1 + β4 ΔYt-2 + β5 ΔUt-2

(7)

ΔUt is the change in unemployment, β0 as intercept, Yt-1 and Yt-2 are lagged rate of total
production growth, Ut-1 and Ut-2 are lagged unemployment rate changes. This added layer of
lagged variables could lead to better explanatory power for the dynamic model.

Now that we have established the theoretical framework and defined Okun’s law, we will
move on to the next chapter where we will describe several possible problems that can arise
from time-series data and how we will correct these, as well as detailing what kind of data we
will be using. Correcting the data is necessary if our models are to have reliable results from
which we can draw conclusions from.
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CHAPTER 3
DATA AND POTENTIAL PROBLEMS

An ordinary least squares (OLS) method will be used to estimate our models. OLS works by
minimizing the differences (residuals) between observed values in our data with the estimated
values as predicted by the linear regression. This means that it can be used to estimate the
relationship between one dependent variable y and one or more independent variables x. The
estimated model is then able to predict changes in y based on x and the smaller the residuals
are the better the model will be at making predictions (Dougherty, 2007). As we are working
with time-series data we will be mainly using Newey-West standard errors with the
regressions. Newey-West standard errors are mainly used when the regression standard
assumptions do not hold true, as would be the case with data that suffers from autocorrelation
or heteroscedasticity. Newey-West standard errors do require a minimum sized sample of 40
observations if it is to work optimally, but this is no problem as we used 135 observations
(Gujarati, 2009).

3.1 Data
To be able answer our research questions and estimate the different models, we used
unemployment data and data on GDP growth provided by Statistics Sweden (SCB, 2016a;
SCB, 2016b) and data on potential GDP and NAIRU provided from Konjunkturinstitutet (KI,
2016). We chose to work with the time period 1980 to 2015. Since we wanted to get as many
data points as possible to estimate our models accurately, quarterly data was chosen over
annual data. Our chosen data has already been seasonally adjusted, but it could still suffer
from other problems and we will go through these later in the chapter.

There have been changes in the definition of unemployment. Since october 2007, the agespan of people to include in the Swedish Labour Force survey was increased from 16-64 to
15-74 and now includes students studying full-time, but also searching for a job, as
13

unemployed. These changes were imposed so that the Swedish definition of unemployment
would become more similar to the ILO definition. (SCB, 2016d) This change in definition
means that the number people who are unemployed have increased after the change of
definition. However, this does not affect our study as the data has already been linked
together by SCB to cover up the differences before and after the changes. Exactly how they
did it is described in the paper written by Andersson and Mirza (SCB, 2016e). We also used
the old age group, 16-64, as SCB provided us with data for a longer time span compared to
the 15-74 group.

Table 3.1. The different kinds of data used in our testing.
1. Real GDP Growth. 1980-2015

Quarterly values of the real GDP Growth in
Sweden between the years 1980-2015.

2. NAIRU. 1980-2015

Quarterly values of the Non-Accelerating
Inflation Rate-of-Unemployment.

3. Potential GDP 1980-2015.

Quarterly values of the long run GDP.

4. Unemployment levels 1980-2015.

Quarterly values of unemployment consisting
of both genders ages 16-64.

Sources: SCB, (2016a); SCB, (2016b); KI (2016)

3.2 Non-stationarity
Since we are working with time-series data it is likely that some of the variables will suffer
from non-stationarity. Data that suffers from non-stationarity is unreliable and can not be
estimated reliably in an OLS model. Non-stationarity might end up showing relationships that
do not actually exist (Gujarati, 2009). A variable that suffers from non-stationarity will have a
mean that changes over time, either decreasing or increasing. A stationary variable will have
a stable mean that does not change over time. To test for non-stationarity we are going to use
the Augmented Dickey-Fuller test.
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The augmented Dickey-Fuller that Stata uses consists of three different tests.
1. Test for a unit root
∆Yt = ઠYt-1 + ut

(8)

2. Test for a unit root with drift
∆Yt = β1 + ઠYt-1 + ut

(9)

3. Test for a unit root with drift and deterministic time trend.
∆Yt = β1 + β2t + ઠYt-1 + ut

(10)

Choosing the right test is important, as we otherwise will get unreliable results. By plotting
variables it is possible to get clues whether or not they show signs of drift or trend. But
choosing the right specification on the first try is unrealistic and some trial and error is likely
(Gujarati, 2009). Enders (1995) recommends following a step by step guide that he explains
using a flowchart in his book Applied Econometric Time Series, which is what we will use.
The Augmented Dickey Fuller test has the following hypothesis:

H0: A unit root exists.
H1: A unit root does not exist.

A rejected null hypothesis would mean that the variable tested is stationary. However, if we
cannot reject the null hypothesis, we need to correct the non-stationary variable by taking the
first difference. We start by taking the difference between the non-stationary variable and a
lagged version of it which gives us the change from one period to the next. By differencing
the data we flatten it and it should correct the data causing it to become stationary. If it is still
not stationary it is possible to take the second difference to try make it stationary.
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3.3 Autocorrelation
A possible problem with our data is autocorrelation. Autocorrelation is commonly found in
time-series data and it means that the data correlates with itself systematically at points in
time. An example of autocorrelation could be the seasonal variation of employment as it is
repeated every year. During the winter employment goes down but rises during the summer.
If a variable suffers from autocorrelation it is most commonly positive autocorrelation.
Positive autocorrelation means that the error term is persistent to keep the same sign. To
clarify, if we are given a positive error, positive autocorrelation would mean that the
following error would likely be positive as well. If we were given a negative sign, the next
error would likely be negative as well. The opposite would be a negative autocorrelation
where the sign of the error term tends to change between observations (Gujarati, 2009).

To test for autocorrelation, we will be using Durbin-Watson test for our regressions and it
works as follows:

1. Run the OLS regression to get the residuals.
2. Calculate the d-statistic using the equation (11) below.

(11)
Source: Gujarati (2009).

3. Obtain the critical dL and dH values based on the number of independent variables and
sample size.
4. By comparing the d-statistic to the critical values, you can come to different
conclusions. If the d-statistic falls within the range 0 to dL the regression suffers from
positive autocorrelation. If the d-statistic is greater than 4-dL it suffers from negative
autocorrelation. There exist two zones of indecision where you cannot draw a
conclusion whether it suffers from autocorrelation.
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Figure 3.1. Durbin Watson decision graph.

Source: Gujarati (2009).

If autocorrelation is found, we will correct it through a regression run with Newey-West
standard errors. If any of our tests falls within the zone of indecision, we will take the safe
option of running them through a regression with Newey-West standard errors just in case. If
we do not correct the autocorrelation, we might end up facing problems such as amplified Tvalues. Amplified T-values would mean that we might see relationships between the
dependent and independent variables that might not actually exist (Gujarati, 2009).

3.4 Heteroscedasticity
To test for heteroscedasticity, we used a Breusch-Pagan test for heteroscedasticity and it
works as follows (Williams, 2015):

1. Run a regression.
2. Calculate the predicted y (ŷ) values and residuals.
3. Using these residuals, they need to be squared and then rescaled so that their mean is
1. This is done by having each squared residual divided by the average of these
squared residuals.
17

4. A regression is then run on ŷ using the squared residuals is done and the result is a test
statistic. This test statistic is the model’s sums of squares divided by two.

The test statistic is then compared to a critical chi2 value and if the test statistic is greater than
the critical value, then the model suffers from heteroscedasticity and we would have to reject
the null-hypothesis of homoscedasticity and accept that our alternate hypothesis is true.

H0: Homoscedasticity
H1: Heteroscedasticity

Heteroscedasticity happens when the variation of variance is unequal when run against
another variable, while homoscedasticity would be the opposite where the variation of
variance is equal. Below is an example of heteroscedasticity from one of our regressions we
ran (see figure 3.2). The figure is from the Gap model on the ages 35-44 with data from both
genders. The variation of the variance is not constant and is increasing, which we can see in
the graph as the increasing distance between the top residual to bottom residual as we move
to the right (Gujarati, 2009). To correct for heteroscedasticity, we will run the regressions that
show any of these properties with Newey-West standard errors.

18

Figure 3.2. Example of heteroscedasticity using the gap model.
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CHAPTER 4
COMPARISON BETWEEN MODELS

To be able to determine which model to use for our more in depth analysis we will run
regressions with each model on data including both genders, ages 16-64. We will analyze the
results and pick the most reliable model to do further regressions with. Our first step was to
test if the variables used in each model were stationary and the results can be seen below.

Table 4.1. Testing variables for non-stationarity.

If the D-F statistic is greater than the critical value, then it means that the variable is
stationary. From the results we can see that both the growth and dynamic model have
stationary variables while the gap model had two non-stationary variables. We corrected the
non-stationarity by taking the first difference on each variable. Next step is to test each model
for heteroscedasticity and autocorrelation.

Table 4.2. Testing models for autocorrelation and heteroscedasticity.
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The growth- and gap model suffers from both autocorrelation and heteroscedasticity, while
the dynamic model suffers from neither. To correct autocorrelation and heteroscedasticity, we
will be running the regression once again with Newey-West standard errors.

Table 4.3. Testing each model by running a regression.

From these results we can see that the gap model has the weakest explanatory power. It has a
very low degree of explanatory power with an r-squared value of just 14.1%. R-squared is
calculated by dividing explained variation with total variation and it will always take on a
value between 0% to 100%. A value of 14.1% means that the model explains 14.1% of the
variance in y. The growth model was not far behind with an r-squared value of 15.8% and the
dynamic model has a value of 55.9%. The gap model gives us the highest Okun coefficient
21

while the dynamic model gives us the lowest. The gap model thus predicts the highest change
in unemployment levels if GDP changes, while the dynamic model predicts the lowest
change. The Okun coefficient can be found as the coefficient of ∆ Real GDP and its lags or
the ∆ GDP-gap. All models are still giving us relatively even estimations of the Okun
coefficient, but comparing the Okun coefficients of the growth or gap model to the dynamic
model is hard due to the differences in how the models are set up.

Putting all this together it is clear that we only have one choice going forward, and that is to
use the dynamic model for further analysis. This is in line with previous literature found on
the subject. Källman and Nordell also found the dynamic model to be the most reliable model
for estimating Okun’s law (Källman and Nordell, 2012). It is able to explain changes in
unemployment to a high degree and we believe the higher explanatory power is because of
the inherent delay in labour changes caused by changes in economic growth. The growth and
gap model does not account for the delay as they lack added lags in the model. The dynamic
model which incorporates these lags is then able to catch the finer nuances of changes in
unemployment.
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CHAPTER 5
DYNAMIC MODEL RESULTS

5.1 Results by gender
We first start by testing each of the variables used to see if they suffer from non-stationarity.
As all variables have already been differentiated because the dynamic model requires the
growth, it is unlikely that they will suffer from non-stationarity. However it is still possible
and you will find the results in the table below.

Table 5.1. Testing each variable for non-stationarity.

From the Dickey-Fuller test (5%) we found that all variables used in the dynamic model are
stationary with very strong D-F values. The next step is to test the three gender models for
autocorrelation and heteroscedasticity and you will find the results in the table below.
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Table 5.2. Testing models for autocorrelation and heteroscedasticity.

None of the regressions suffer from autocorrelation, however two of them did show signs of
heteroscedasticity. This means we will run these two regressions once again, but with
Newey-West standard errors to correct it. In the table below you will find the regressions
done on the three different models.

Table 5.3. Regressions of differences in Okun’s law between genders.
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We received r-squared values of 55.9%, 52% and 37.5%. There is a big difference between
the r-squared values of men and women, and we believe it is due to the previously mentioned
difference between the working place of women and men, where women work to a higher
degree in the public sector while men work in the private sector (Ferdman and Nilsson,
2003). The public sector provides us with various governmental services, such as healthcare
and education. These two examples are areas of work that are not as affected by the economic
cycle relative to the private sector, as these provide a service that is always in need. Looking
at the Okun coefficients of the ∆ Real GDP and its two lags, we can see that there does exist a
delay in response-time when it comes to changes in unemployment. The largest change in
unemployment is caused by the first lag which means that firms tend to wait 3 months until
they respond to a change in economic growth by adjusting the number of workers. There does
exist an exception and that is men as they are most affected by changes in the economic
growth of the same period. We believe this difference in coefficient ties into the kind of work
that men and women choose. The private sector is directly affected by changes in economic
growth than the public sector, and it is possible that it responds faster to these changes than
the public sector. This could explain why the Okun coefficient of the current time period for
women is so small compared to the first lag and why they are about the same size for men.

5.2 Results by age
First step is to test each model for problems such as autocorrelation and heteroscedasticity
and you can find the results in the table below.

Table 5.4. Testing models for autocorrelation and heteroscedasticity.
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None of the regressions suffer from autocorrelation and all except the oldest age group had
heteroscedasticity. We continue forward by running regressions on each age group and you
can find the results in the table below.

Table 5.5. Regressions of differences in Okun’s law between age groups.

From these results we can see that the r-squared value increases as we move up in age with its
highest point between the ages 35-44 and after that it begins to decrease again. This variance
in r-squared tells us that there are effects which affect the unemployment levels of the
younger people and older people that are not accounted for in our model. Some possibilities
could be that firms are hesitant to hire people close to the retirement age or that young people
have trouble finding a job due to lack of experience.
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We can find the Okun coefficient by looking at the coefficients of ∆ Real GDP and its two
lags, and when we compare these Okun coefficients between the different age groups a clear
pattern emerges. Older people are not as affected by changes in the ∆real GDP as young
people are. This difference does not come as a surprise due to how the employment
protection act (LAS) of Sweden, as of 1984, is designed. If an employee must be laid off,
then it follows a certain order. The order tells us that the last person hired is also the one who
should be fired first, bar any specific exceptions (Lagen, 2016a). This order of employment
was introduced by LAS in 1984 and it hit young people especially hard because they tend to
switch jobs a lot more often than older people, which naturally leads to young people having
worked at a specific job for a shorter period of time (SCB, 2010). If two people have worked
at a company for the same amount of time, it means that the person who is youngest must go
(Lagen, 2016a). We believe this aspect of LAS is the reason that young people are more
affected by changes in the growth of the economy and that is why their coefficients are that
much larger than the others.

5.3 Reliability of Okun’s Law
Previous research suggests that Okun’s law as a good rule of thumb may be questionable.
Meyer and Tasci (2012) found that the relationship between unemployment and economic
growth is highly volatile across time, especially during times of economic uncertainty. These
periods of economic uncertainty do not simply have an effect on the Okun coefficient, it has
also been noted that Okun’s law breaks down during periods of jobless recovery at the end of
recessions. A jobless recovery means that the economic growth picks up again while
employment does not increase (Knotek, 2007).

In research papers done by Meyer and Tasci (2012) and Cazer et al (2011), the stability and
variance of Okun’s law was tested through the use of rolling regressions on a 10-year basis.
This was done to see how the Okun coefficient has changed in previous periods. Through
their method of rolling regression, we have analyzed the Okun coefficient based on Swedish
data. This is interesting and important because Sweden has had a relatively volatile economic
history during our sample period of 1980 to 2015. During this period we have experienced
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two major financial crises, so we expected to see variation in the coefficient and the results
can be seen in the graph below (see figure 5.1).

Figure 5.1. Okun coefficient - rolling regression (10 years)1.

Sources: SCB, (2016a); SCB, (2016b); KI (2016)

In the rolling regression we found that the value of Okun’s coefficient has varied a lot over
the time period. However this variation may be exaggerated due to the sample period chosen
and it is possible that the relationship may appear more stable with a larger sample. The
variation of the Okun coefficient provides credence to the claim that Okun’s Law is too
unreliable to be considered a rule of thumb as was found in research done by Meyer and
1

The rolling regression (see figure 5.1) was done using the growth model on both genders
ages 16-64. The same pattern was found in the superior dynamic model, however the added
lags caused the coefficient to be spread out over several variables, making it harder to get a
good overview of how the okun coefficient has changed. The graph can not be used to
pinpoint the value of Okun’s coefficient to specific years as it is done over a 10-year period.
The value of Okun’s coefficient year 2000q1 is the value of Okun’s coefficient between the
years 1990q1 to 2000q1.
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Tasci (2012). However, Okun’s law did not break down at any point in our regression by
gaining a positive coefficient. This is backed up by Bell et al (2013) who reached the same
conclusion that Okun’s coefficient is volatile but does not break down.
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CHAPTER 6
CONCLUSIONS

The purpose of this paper was to analyze if the relationship Okun’s law holds in Sweden, and
how it varies between genders and different age groups. We found that most regressions
show the largest Okun coefficients in the lagged ∆real GDP variables. We believe this
happens because there is a delay between changes in the GDP growth and changes in
unemployment rate, as it always takes some time for firms to be able to find and hire new
workers or lay off workers. The lagged variables are especially important because we are
using quarterly data instead of annual data. We suspect that if we had chosen annual data,
then the dynamic model would not work as well because it would miss out on the short term
changes in employment levels as ∆real GDP changes.

All regressions showed a negative coefficient for ∆real GDP and that is to be expected. The
negative relationship between ∆real GDP and changes in unemployment is the essence of
Okun’s law. However, differences were found in the size of the coefficient between genders.
Men showed a stronger relationship between GDP and unemployment, telling us that men are
affected to a greater extent by changes in the growth of real GDP than women. This is likely
because men work in the private sector to a greater extent than women do, which leaves them
more vulnerable to changes in economic growth. We also found that young people’s
unemployment is affected to a higher degree by changes in economic growth than older
people, which is likely due to how the unemployment protection act (LAS) is designed. It
works by protecting the job of people who have worked at a firm for a longer time, at the
expense of young people inadvertently being laid off to a greater extent. However, as the law
has been changed and did not apply until after 1984, this means that the first four years in our
sample are not affected by the current LAS. This does pose a question if it affects our results,
but we believe that we have sufficient observations after 1984 that it should not be a problem.
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If anything, we believe this change in the employment act should lead to a slight
underestimation in the differences between the youngest age group and the rest.

In conclusion the results show that there are statistically significant differences between men
and women, as well as between different age groups when it comes to how much
unemployment is affected by changes in the growth of the economy. We found that Okun’s
law is valid within Sweden and it displays, as expected, a negative relationship between
unemployment and economic growth. However the relationship is not strong enough to be
used as a tool for predicting changes in unemployment, nor is it reliable enough to be used
even as a rule of thumb. With the help of rolling regressions done over 10 year periods we
found the relationship to express high variance, especially during periods of economic
uncertainty as experienced during the two economic crisis of 1990 and 2008. If a relationship
is to be a useful, then it must be somewhat stable over time. And in this case Okun’s law is
not stable enough to be considered useful as a rule of thumb, however it still remains valid in
the sense that the relationship is negative and did not show signs of breaking down (i.e., show
a positive relationship).
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