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Studies reveal a variation in the effects on education outcome from various social, political, 

and economical factors. The constant change makes it challenging to collect relevant data, 

and yet estimate a precise model which would still be applicable after a period of time. The 

PISA report of 2012 revealed that the Swedish students‟ knowledge had dropped for the first 

time below the average for the OECD countries, starting a large debate regarding the 

explanations of the result. This paper empirically investigates, with the use of two-way fixed 

effects, the impact on the outcome variable average grade by the continuous variables per-

pupil spending, educated teachers, amount of students per teacher, foreign students, and 

educated parents over the years from 2002 to 2013. The data used showed a presence of 

multicollinearity and heteroscedasticity, and robust standard errors were produced. The 

results show a negative coefficient effect on the education outcome by the per-pupil spending 

-0.00269 (0.001), and a positive coefficient effect by educated teachers 0.00066 (0.012) and 

educated parents 3.16903 (0.423). The continuous variables amount of students per teacher 

and foreign students were statistically insignificant. A yearly effect was present where the 

statistically significant values ranged from 0.11699:0.27475.  

A large share of the outcome proved to follow previous studies, whereas the deviants could 

partly be explained by structural changes in the Swedish schools, and grade inflation. The 

subjective nature of the outcome variable was however questioned as the schools‟ themselves 

graded and reported the results. The paper provides a modern analysis of patterns for the 

Swedish students, municipalities, and interested to further investigate the underlying structure 

and problems. 
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1) Introduction 

 

The importance of grades has become a central topic of discussion politically and socially in 

Sweden since the PISA report of 2012. For the first time the Swedish students positioned 

themselves lower than the average for the countries part of the Organization for Economic 

Co-operation and Development (OECD) in all of the three
1
 subjects; initiating a large debate 

of what had gone wrong. The lack of modern scientific research for Sweden instigated 

interest to the topic to comprehend what and how factors produced a better educational 

outcome. Many factors have also been hard to isolate and estimate in previous studies 

meanwhile others produced coefficients that had no economic value. Grade inflation attested 

to arrive and dissolve with periods, the average spending per-pupil was argued to not have an 

impact on the educational outcome, and the effect of having higher educated parents had 

various positive effects. Foreign students exhibited to affect the educational outcome in the 

1960s to have a weak impact in the 2000s; where an international society had played its role 

on integration. 

Previous research conducted by Coleman et. Al (1966), Krueger (1999), and Vlachos and 

Grönqvist (2008) achieved inconsistent result for the explanatory variables, indicating change 

of effect for the factors under investigation. The educational quality tended to change with 

the development of the society, which in turn indicated that continuous studies had to be 

conducted at the same rate. This study aims to investigate the impact of practical factors 

needed to produce educational outcome, the various effects
2
 that arises with years, and the 

efforts made by the students; by the use of a two-way fixed effects model controlling for the 

municipalities and years.  

The paper starts with an overview of the Swedish grades, including the reform 2011, the 

national course test, and the Pisa report of 2012. It then continues to the theory underlying 

this paper, the model of this paper, and the empirics. The final three chapters include a 

presentation of the results, an analysis, and ends with a conclusion. 

 

 

                                                           
1
 Mathematics, Reading, and Science. 

2
 Such as grade inflation and structural reforms in the school. 
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1.1 Objective of the study 
 

1.1.1 Purpose 

 

During the early stage of this paper it became clear that many omitted variables were present 

when retrieving the data for the teachers and the students. Moreover, the students are 

committed to mandatory course tests given in the courses throughout the upper secondary 

school. However, the Swedish National Agency for Education began only recently (2011) to 

present the results per school, instead of aggregate results from a group of handpicked 

schools throughout the country. Thus the method chosen by the Swedish National Agency for 

Education, before the reformation, restricts the researcher‟s access and hence also prevents a 

more thorough study where the levels of the students‟ knowledge could be taken into account 

and compared nationally. These tests were also corrected by the same teacher in the schools, 

creating a bias in the estimation of the students‟ knowledge. 

Many researchers have approached the topic of 'educational economics' - a collection of 

theories and practical measurements. A conclusion of the similar works mentioned earlier 

would be that the area is investigated but no definite conclusion has been made. Many of the 

important works more than two-three decenniums old and thus a heavier, modern 

investigation is required. Another factor that stresses the importance of up-to-date research in 

the topic is the constant change in the education criteria's and quality. The Coleman report 

might have been valid in the 1960s, but many of the conclusions made are not applicable in 

many modern societies. The quantitative, aggregated information used in this study cannot 

explain the outliers from an individual school – but can serve as an objective indicator for, in 

light of the recent PISA-report, future developments and improvements in the Swedish 

schools.  

The purpose of this paper is to; 

 Empirically investigate the impact on the Swedish grades by internal and external 

factors in an aggregate measurement for the schools per municipality in Sweden. 

 And investigate whether there is any kind of inflation in the grades. 
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Are there any factors an empirical investigation can find that causes a positive, or negative, 

trend on the grades? This in turn leads to the underlying hypothesis of the study and the 

investigation of the problem that caused it. The hypothesis states that there are both positive 

and negative trends caused by the factors under investigation, versus that there are not. 

 

1.1.2 Data collection 

 

The data in this paper was gathered from the Swedish Statistical Central Bureau, the Swedish 

National Agency for Education (Skolverket, Siris), and the municipal annual report. 

Literature sources, such as journals, publications, reports, articles and other unpublished 

material, can be found in the references.  

 

1.2 Disposition 
 

The next chapter investigates the Swedish grades, present and historical, for the upper 

secondary school. The information here gives an overview of the development of the Swedish 

schools and also gives an overview of the school reform and the PISA-report. Chapter three 

develops the theory behind this paper and investigates further developments. The following 

chapter describes the model of use, the theoretical foundation. The fifth chapter explains the 

empirical aspect behind the paper; the model of choice and the variables chosen, the method, 

descriptive statistics and finally the result from the regression.  The next chapters proceed to 

present the results, an analyze, and the last chapter concludes the paper. 
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2) Swedish Grades 
 

“For every national program, an exam objective exists. The objective forms the foundation 

for the planning of the instruction and education from the students’ first day at the program. 

They shall govern the education, the upper secondary’s design, and the content.” – 

Skolverket.se 

A plausible introduction to the topic of Swedish grades would be to answer the question of 

“what are grades?”. A brief but yet satisfactory answer to this question is given by the 

Swedish National Agency for Education, stating “grades are a certificate that an education 

(program) is finished... And stand for the amount of knowledge the student has achieved after 

the course”. Grades are thus a measurement for the society, various institutions, future 

workplaces, the schools, the families, and the students themselves for comparison. It reflects 

the amount of time the student put into the course, the knowledge achieved, and how the 

student is able to implement the student‟s newfound knowledge. However, one of the main 

reasons for why grades exist, as mentioned in the text earlier as well, is for comparison and 

competition. The grades are used in this manner as an instrument by the employers and 

higher institutions to sort out the better from the average students. This is also the main 

reason why many students build up an anxiety over their achievements in school – as their 

performance while young will reflect their position in the future. The anxiety, expectations of 

the grades significance, and the increasing amount of students until year 2009, has caused the 

grades to be a big topic, both generally and politically.  

Table 2.1 was retrieved from the Swedish National Agency for Education and shows the flow 

of students from year 1996 until year 2012. The graph forecasts the expected amount of 

students in the following years, where the amount of students has increased since year 2000 

with a peak in year 2008. This peak can be explained by the „boom of 90s‟ where many 

children were birthed.  The amount of students is expected to decrease until year 2015 where 

it again is expected to increase. However, the minimum point after the peak of 2008 is higher 

than before implying a higher average flow of students. 
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   Table 2.1 

Table 2.1 presents the flow of students in the secondary upper high school between year 1996 and 2012, whereas it then 

forecasts a higher average flow of students compared to the peak in 2008. The Swedish National Agency for Education are 

expecting a higher amount of students through upcoming years; increasing the importance of knowledge and grades. 

Retrieved from Skolverket, 2014-11-30 

The importance of the grades for the students has increased substantially over the years, 

which in turn has led the schools to focus mainly on this topic. Jonas Vlachos (2010) 

published a report commissioned by the competition bureau and found that, due to the 

importance of the grades for the students, the competition-like behavior by the schools in 

Sweden has caused the grades to experience inflation. He continues to argue that a student 

from a municipality where there are few or none independent schools there will also be less 

competition and thus, a student from this municipality will pass future studies with more 

ease. This would be due as the competition would lower the education-level to increase the 

availability and the opportunity to get higher grades, thus also marketing the school. Vlachos 

final conclusions states that in addition to the inflation of grades by 1-2 points each year from 

year 2008 and 7 points from year 1998-2008, the actual inflation is in reality much higher as 

the education level has decreased at the same time. His conclusions are also supported by the 

PISA report 2012, which will be discussed in later chapters. Renstig and Fölster (2013) 

performed a study regarding whether the grade inflation is found to be inflicted more or less 

in municipalities with only one school versus municipalities with several schools. Their 

findings from their results, as well as the results from the course tests, show that both indicate 

a general downfall in the Swedish overall knowledge. Thus they reject the hypothesis of a 

downfall due to the increasing number of schools. 

Another topic regarding the Swedish schools is how the students perceive their time studying, 

the courses, and their motivation. The Swedish National Bureau for Education has presented 
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two publications (2013 and 2014) whereas the first one argues that students have to be aided 

in their confidence, and persuaded in their motivation. The other publication, published by 

Professor John Hattie (2013), argued that it is the teachers‟ responsibility in their planning of 

the students‟ capacity. These two articles merely touch on the change that has occurred in 

Sweden and the view of the Swedish schools. From being the students‟ responsibility to 

maintain their educational level in comparison to the class, it is now the teachers‟ 

responsibility to make sure that no student gets left behind. Hence it is the group of students 

that has to take into consideration of the individual(s) and thus also creating a restrain on the 

group‟s development. This might be one of the many reasons to why the educational level has 

decreased throughout the years and thus also aided the grade inflation.  

The school reform, which will be discussed in the next section, additionally added to the 

competition-thinking between the schools and led to developing a trend where other factors 

than the quality of the education, and the educational and the pedagogical skills of the 

teachers are the main focus. In the most recent years, many schools in Sweden are now 

offering the students personal work-laptops, Ipads, and miscellaneous technological products 

as both advertisements for the school as well as a compliment to their education. Yong Zhao 

and Gary A. Cziko (2001) addressed the issue of technological adaptations in the schools 

already in year 2001 and their conclusion was that the teacher himself needs to be able to use 

the technological innovations in the right manner to be able to extract the best results. 

Moreover, they argued that it was the teacher‟s role to evaluate whether the technology 

became a disturbance in the education, and finally that the goals of the course are achievable 

with the technology, at the same level or improved. Considering the fact that there is a 

generation gap between the students in the upper secondary school and the teachers, by least 

7 years, a technological adaptation difference is to be expected. This difference is also 

expected to increase as the teacher in question is not at the same age as time goes. The result 

from a wider generation gap between the teachers and the students is therefore inevitably 

becoming more and more visible and thus, as a consequence, also affect the students‟ and 

teachers‟ availability to adapt to each other.  

Additionally, another change was made in the Swedish secondary upper high school year 

2003, where extra credit points were implemented. The extra credit points gave the students 

the option of choosing specific subjects that would give them extra credit points to their final 

grade. This system was implemented by the Swedish government to increase the interest of 
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mathematics and languages, and also to decrease the age of the average student in college; by 

giving them an advantage over the older students when applying for college.  

 

2.1 The School Reform of 2011 
 

In the year of 2010 the Swedish parliament decided that modifications had to be implemented 

in the Swedish upper secondary school. There are six changes this paper is going to highlight 

that have a direct or indirect impact on the grades.  

First, the reform allowed the schools to implement nation-wide programs whose purpose is to 

focus on the ambitious and intellectual students. By the use of these special programs the 

government aimed to further develop the students that required attention for further 

development and, as a result, thus also would be able to leave a mark on an international 

profile. Vlachos and Grönqvist (2008) argued that another important topic regarding the 

grades and how to improve them is to take the teachers‟ abilities into consideration. 

Specifically, they argued that “… high performing students benefit from high cognitive 

teachers, being matched to such a teacher can even be detrimental to their lower performing 

peers”. Thus the new type of classes would naturally also mean that the students were 

allowed to develop according to their abilities and not be constrained by the class.  

Second, before the reform the Swedish pupils were graded on a four-scale system; fail, 

passed, passed with distinction, and finally, passed with high distinction. The new grading 

system uses six grades (A-F) where every grade except F (fail) is a passing grade. With the 

new grading system the politicians wanted to remove any differences between the schools in 

terms of evaluation and at the same time drop the grade inflation. Vlachos and Fredriksson 

(2011) also argues that the new type of grading system could have a side effect – it would 

motivate the students more as the distinction between each of the grades is greater.  

The third point is the implementation of grades from the sixth class. This allows the schools 

to earlier detect issues in the education, as well as avoiding a situation where the student has 

fallen behind. Many critics have argued that this would implement more stress to the pupils 

and therefore prove to be a negative decision.  

The fourth regards the reform implemented a new type of program for the students who have 

a hard time in school. This program contains more practical moments than theoretical and 
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was argued to help those students into the working life. Thus the new trainee program opened 

up the possibility where students specialize in the subjects they can handle easier and also 

opened up the possibility for specialization at an earlier age. 

The following point the reform changed was the possibility of creating individual programs 

for the students. This was often a solution by the schools for those students that had a hard 

time achieving a passing grade in a course. The school combined courses for the student 

which was passable with more ease and thus also allowed the student to continue studying. 

An underlying problem with the individual programs was the outcome where a student had 

not been allowed to finish the student‟s program after 3(4) years. The results were a 

prolonged program or/and deserting their studies and thus creating issues when applying for 

work. 

The last topic is currently being applied – a certificate for teachers. A problem the authorities 

observed was the fact that a portion of the teachers did not have the necessary pedagogical 

education. Vlachos and Grönqvist (2008) argue that, as mentioned earlier in the text, “… high 

performing students benefit from high cognitive teachers” thus an underlying pedagogical 

education is important for the student, even more for students who have a harder way of 

learning. However, an odd observation made by Lundh and Tomite (2004), at the request of 

the Swedish National Bureau of Education, showed that “… professional experience is 

positively correlated with school effectiveness” and “… a high proportion of teachers with 

teaching qualifications had a negative correlation with the effectiveness of a school”. The 

results met many public questions and criticism from the teachers‟ association in Sweden, 

and were as a result removed from the Swedish National Bureau of Education.  

 

2.2 The Course Test 
 

The course test, revealed by its name, is a test set for each of the core courses in the Swedish 

schools. It measures the knowledge of the students, is taken at the same time throughout the 

country, and is an indication of how well the individual, class and school is doing compared 

to other schools. In the planning of this study there was an interest to take the course tests 

into account during the following regression, to be able to see the kind of impact it had on the 

final grade in the end. This proved to be difficult, as it was only from 2011 the tests were 

available per school and thus per municipality. Before 2011 the Swedish National Bureau for 



9 
 

Education handpicked a certain number of municipalities and used the data as an indicator of 

how the knowledge of the pupils were in comparison nation-wide. Vlachos and Fredriksson 

(2011) also mentioned this topic and stated that “… It is remarkable that until today there are 

completely missing prerequisites for systematic quality evaluations of the Swedish Upper 

high school”. It can be stated that the loss of data has resulted in a loss of understanding the 

underlying problem today. 

It follows that those students that fail the course test will have a more difficult time to achieve 

a passing grade for the course and thus also a lower chance to pass the program as a whole. If 

the student failed the course grade, the teacher would naturally give the particular student 

more attention for the student to be able to pass the course. Neal and Schanzenbach (2010) 

argue that this also resulted in additional unpaid work for the teacher, thus also discouraging 

to broaden the knowledge and further develop the students that passed. The results lead to a 

downward trend in knowledge in the school, where the students who have a hard time 

achieving a passing grades finally passes and the high ambitioned students loses further 

development. 

An interesting argument was made by Figlio and Lucas (2004) where they pointed out the 

fact that when a school has created a downward spiral of knowledge, high ambitioned 

students are encouraged to study at such a school. The reason for this is that the lowered 

criterion to pass a course simultaneously leads to lowered criteria to achieve a higher grade; 

needed in future work and/or continued studies. On the other hand, these students lose, as 

stated before, due to the lowered overall knowledge in the school.  

The Swedish National Agency for Education (2014) publishes a report annually where the 

grades from the course tests are compared to the final course grades given the previous year. 

Table 2.2 presents a modified version of the results given, where the modification regards the 

change of Swedish as a Second Language to instead include Mathematics. In all of the three 

courses presented in the table, the second levels „B‟ (the more advanced courses) are 

compared. The table shows that there is a correlation between the results from the course 

tests, but also that many students pass the course; even if they failed the course test. This can 

especially be seen in Mathematics B where over 50% of the students failed the national 

course test, to only 28% actually failing the course. Additionally, a higher grade was given in 

the course grade than received at the national course test in all of the three subjects. The fact 

that both the course test and the national course test are graded by the same school causes the 
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results to be subjective and biased. A question that therefore arises from viewing the table is 

whether the higher grades given in the course are due to improvements in knowledge or other 

factors. 

Table 2.2. The results in grade from the national course test compared to the grade given in the course. The bars are to be 

viewed par-wise as they correspond to the same course; from the left English B, Swedish B, and Mathematics B. This table 

is a modified version where Swedish as a Second Language has been replaced by Mathematics B. Source: Skolverket 

(2014), 2015-01-05 

 

2.3 The PISA-report 2012 
 

The Programme for International Student Assessment (PISA) is an international survey by 

the Organization for Economic Cooperation and Development (OECD). It aims to evaluate 

the level of education of the 70 economies (65 in the report 2012) with the aid of multiple-

choice questions, a total of 390 minutes of test items per student. The most recent report, 

published 2012, proved to be negative news for Sweden. The main subject of the test 2012, 

mathematics, was latest used as a main subject year 2003. However, using 2003 as a 

reference year, the Swedish 15-year olds proved to have less knowledge in the study year 

2012.Relative to all of the three subjects (mathematics, reading and science) the Swedish 

students have lost between 21 to 36 points on the scale; positioning themselves, for the first 
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time, below average in the report 2012. The study showed that the two groups that had the 

most influence on the degradation were boys and low-ambitious students. However, in 

mathematics, the downfall was contributed by both low- and high-ambitious students. 

The results show that there has been a downfall in the Swedish education, affecting both low- 

and high-ambitious students. It further also explains that there is a general downfall in the 

education system, even if an isolated factor can be found with the understanding in reading 

and science for low-ambitious students and boys. The latter can be an indication that the 

teacher/student ratio has been affected and as a result, by the reference of previous work 

(Fredriksson and Öckert, Baker), the per-pupil spending has been invested inaccurately. This 

proposal is also strengthened by the fact that the financial sector of per-pupil spending has 

increased in the Swedish schools annually; which will be shown later in the paper.  

 

2.4 Previous research 
 

The most essential event to this paper is accredited to Coleman (1966) who in his report, 

“Equality of Educational Opportunity”, conducted one of the largest and most important 

works during the 20
th

 century within sociology. The report, using data from over 600,000 

students and teachers across the United States, showed that the academic achievement of the 

students is less related to the quality of the school and more related to the social composition 

of the school. More specifically, the sociological factors of the teachers‟ verbal skills, the 

students‟ sense of control and planning of the future, and the family background played a 

more vital part in the educational outcome. The educational achievement showed a 

substantial association with differences in the students‟ family backgrounds and whether the 

student were placed in a school were the socioeconomic background of the student‟s played a 

vital role of the educational achievement “... The average white student’s achievement seems 

less affected by the strength or weakness of his school faculties, curriculum and teachers than 

is the average minority pupils… The achievement of minority pupils depends more on the 

schools they attend than does the achievement of majority pupils” - Equality of Educational 

Opportunity, P.22. Coleman (1966) thus indicated that the education and verbal skills of a 

teacher do play a role in the students‟ educational achievement, that the governmental 

spending per school (per student) is less related to the students‟ results, and that the 

socioeconomic background of the students‟ relate to their results as well.  
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Coleman (1966) concluded that the teachers‟ verbal skills had more impact on the students‟ 

achievements than the teachers‟ educational level. Moreover, it was also found that there 

existed a strong relationship between the quality of teachers and the pupil achievement - less 

achieved teachers tended to teach in the schools populated by the less achieving students. 

This fact was also used for one of the policy recommendations for an equal education by 

Coleman, where the students would have the access to the same level of materials and teacher 

skills.  

With the aid of an intelligence test, leadership test, and the teachers' grades from secondary 

upper high schools, Vlachos and Grönqvist (2008) found the same relationship as Coleman 

(1966); the teachers‟ educational level and social skills do affect the educational achievement 

of students. More specifically, highly ambitious students gain from high-cognitive teachers; 

while the less-achieved students lose from high-cognitive teachers. The related facts for both 

types of students are the social skills of a teacher - where less-achieved and foreign students 

gain more. These results enhance Coleman's statement that the more equal and demanding a 

school is its students - the better educational achievements the students will gain.  

Lindahl (2005) found, by isolating the effect of school characteristics on achievement, that 

there are (weak) effects from class size on scholastic achievement. Additionally, he found 

that foreign students gained more from smaller class-sizes, specifically in math classes. His 

results were not far from Krueger (1999) who found that a "one-pupil decrease in class size 

was estimated to yield almost a one percentile rank higher achievement”. Moreover, Krueger 

(1999) also found that smaller class sizes tended to increase the test scores compared to 

students in regular sized classes, an indication that the quantities of teachers do play a role in 

education. These results are also consistent with the findings of Fredriksson and Öckert 

(2007) who investigated the impact of the school reform in the beginning of 1990s in 

Sweden. The municipalities were given more freedom regarding the allocation of money to 

the schools. The results show that an increase in the teacher/student ratio had a direct impact 

on the students‟ achievement.  

Further on, Coleman (1966) argued that parents with a higher education aid the students in 

their educational achievement, and thus the students are more likely to succeed and to 

continue their studies. Mosteller (1995) concluded in his study 'The Tennessee Study of Class 

Size in the Early School Grades', except that smaller class sizes aid the individual student, 

that due to the parental role of support, the students work and achievement is affected by the 
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parents view on the distribution of time per-pupil in class and the additional work required 

(such as home-work). It is therefore natural to assume that the parent does have an effect on 

education; both indirectly through their opinions, and directly through their knowledge and 

support. Clark (2009) also approached this topic and found that high educated students 

(bachelor and higher education) gain from help at home. This support would come as an 

additional source of aid for the student and thus also benefit the understanding of a subject.  

Coleman (1966) further commented his results by the statement “… The inference might then 

be made that improving the school of a minority pupil may increase his achievement more 

than would improving the school of a white child increase his”. Equality of Educational 

Opportunity P.22. This statement is also the underlying conclusion Coleman draws – the 

student(s) from a minority group is more likely to improve his performance if placed in a 

school of a „higher‟ socioeconomic status. Furthermore, his findings also indicate that 

minority students are more affected when put in schools of different social composition than 

white students, and thus create more variation in the educational achievement. “Similarly, the 

average minority pupil’s achievement may suffer more in a school of low quality than might 

the average white pupil’s… In short, whites, and to a lesser extent Oriental Americans, are 

less affected one way or the other by the quality of their schools than are minority pupils”. 

Equality of Educational Opportunity P.22. Hence, there is less effect on students‟ 

achievements if the student is part of a minority group compared to what school the student 

attends to. This statement also led Coleman to suggest a new method referred to as "bussing" 

- where minority students were placed in schools were the majority were white. Lekholm and 

Cliffordson (2008) studied the impact of gender and student family background and found 

that there are other variables that affect the educational achievement. Girls received on 

average a higher average grade, particularly in Swedish, meanwhile foreign students achieved 

worse grades than average. These results were also consistent with the findings of Wikström 

(2005).  

Coleman (1966) also found that students with an educational background are less affected 

than the students who lack a former education. If a student without much educational 

background is placed with students with a strong educational background – his achievements 

are expected to increase. However, Coleman (1975) concluded in a new study that the so-

called bussing (where the minority improved the achievements due to an ethnic and 

background mix) had failed due to the ‟white flight‟ where white families fled to suburban 

schools. Coleman (1982 & 1987) argued that the common background of the students 
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enhanced their studies when placed in Catholic schools - where discipline and higher 

demands were more present. Yet again his findings indicated that the educational 

achievements were directly related to the background of the children, the level of the other 

students as well as the schools‟ potential.  

The school funding, mentioned earlier in the text when referring to Fredriksson and Öckert 

(2007), tended to affect the teacher/student ratio negatively. That is, a lower funding 

decreases the amount of teachers per pupil. Baker (2012) also found that the per-pupil cost 

had a direct correlation to the teacher/student ratio and thus also a (in) direct effect on the 

grades. However, this effect tended to be larger in some areas than other and thus he 

summarized his statement that it is in what way the money is spent that matters. Baker 

finalizes his results with the statement "... the things that cost money benefit students, and 

there is scarce evidence that there are more cost-effective alternatives". However, a 

contradiction to Fredriksson and Öckert, and Baker are the findings of Coleman (1966) where 

the results showed little correlation between the per-pupil spending and grades. It should 

therefore be stated that the topic of per-pupil spending is in fact dependent on the areas where 

it is used, and how it is used. 

The topic of inflation of grades has become a more relevant issue as inflation would decrease 

the value of higher grades. Wikström and Wikström (2005) compared the results from 

secondary upper high school with the university entrance exam in Sweden. Due to the lack of 

data from the national course test and other factors this method has flaws, but is however also 

an indicator that the problem is being researched. They found that the competition between 

schools in Sweden has tended to inflate the average grades, but this conclusion was put aside 

by the National Agency for Education in Sweden who could not find any abnormalities. 

Vlachos (2010) later studied this problem and, by the use of a report from the National 

Agency for Education, stated that schools with low ambitious students tended to be given 

higher grades as compensation for the lower criteria the school had. Meanwhile the areas 

(schools) with a higher competition and higher achieving students were harsher with the 

grades due to higher criteria in the school. Thus this phenomenon where some schools were 

harsher with grades and other were more liberal with grade setting worked against each other; 

and also explained why the National Agency for Education did not find any underlying 

verification of Wikström and Wikströms results. 
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3. Theory 

 

The educational outcome in a country is a result from a social institution where learning and 

understanding of the students are developed. The process requires time and financial 

resources for it to be able to achieve better quality. It is thus natural to see the school 

institution as an investment made by the government, or privately, to the citizens and students 

for an increased amount of knowledge in a subject(s). The increased knowledge of the people 

in turn reflects on the technological advancement and the efficiency of the country; resulting 

in a higher GDP and social welfare. This will be shown in the augmented version of the 

Solow-Swan model, which can be used to explain the failure in of international investment to 

flow to poor countries. The Solow growth model and the augmented version are therefore to 

be presented to model the relationship between human capital and economic growth. 

It is therefore also a valid statement that educational investment can be compared to physical 

investment; as they both gain an economic value after creation. The citizens gain, in addition 

to an increased amount of knowledge, a higher social status and with it a higher wage level – 

resulting in an increase in their utility. This is also the instrument used to evaluate the return 

on human capital, made by Hall and Jones (1999) who found that "...for the first 4 years of 

education, we assume a rate of return of 13.4percent… for the next 4 years, we assume a 

value of 10.1percent, the average for the world as a whole. Finally, for education beyond the 

8
th

 year, we use the value Psacharopoulos reports for the OECD, 6.8percent”. A conclusion 

can be made; there is a trade-off between the investment put in educational institutions, the 

citizens, and the gains for the society as whole. 

The existing knowledge and previous work related to the effects on grades and the 

educational system have developed itself into a section within economics – „education 

economics‟. By the use of Human Capital theory, education is expected to have returns in 

terms of positive externalities, wage level and efficiency. 

The theoretical foundation behind this paper will therefore be represented by three main 

theories, which will now be presented and briefly discussed on how they are implemented in 

my analysis. Additionally to the cost of the education system for the government, it should 

also be noted that there is an additional cost that is overlooked; the opportunity cost of the 

students not being able to work during their studies. 
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3.1 Education Production Function 
 

The education production function has no internationally decided version as it is an 

instrument frequently used to approximately explain educational results and economic gain 

from education. It is also a tool that requires much information that can be (is) unobservable 

in economic terms, and there are many approaches to the model, such as linear estimation, 

utility maximization, and output maximization. 

The economic production function presented by Dewy, Husted, & Kenny (2000) illustrates a 

linearized estimation seen in equation 3.1; 

L = b0 + b1S + b2tL + b3E  [3.1] 

Where L equals how much the child learns, S the quality of the school system, tL the amount 

of time the parent spends teaching the child, and E the educational attainment of the parent
3
. 

An issue with the function is asymmetrical information and missing observations - which 

resulted in a modification where the amount of time the parent spent teaching the child tL was 

replaced with parental labor force tW. The variables measuring the amount of time the parent 

spent teaching the child and parental labor force were removed from the equation in the end 

due to the spreading of estimates obtained.  

The information contained in the variable S, the quality of the school system, could however 

be separated into segments as there is no ultimate measurement of determination. 

Additionally, there are many factors which would impact the quality of the school (the 

education of the teachers, the average per-pupil spending, and the class size etcetera) which 

allows for a more thorough study if individual characteristics of the municipalities were taken 

into account. 

Another approach of education production function was made by Card and Krueger (1992) 

by the use of a fixed effect model and the logarithmic earnings for the individuals shown in 

equation 3.2.  

Yijkc = δjc + μkc + Xijkc βc (γjc + ρrc) + εijkc  [3.2] 

Where Yijkc represents the logarithmic of weekly earnings for individual i, born in state j, in 

cohort c and currently living in state k of region r, Eijkc represents the years of education 

                                                           
3
 The authors ignored the error term for simplification. 
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completed by individual i, δ the fixed-effect for each state of birth, μ represents the fixed 

effect for each state of residence, Xijkc represents a set of measured covariates (year of labor 

market experience, marital status etc.), and εijkc represents the stochastic error term. 

Furthermore, there are two components used in the assumption of the linear specification of 

return to education; state of birth effect γjc and region of residence effect ρrc. 

The approach of linearizing educational effects on wage rates have been a common ground 

for many economists as it creates an improved measurement which is easier to observe and 

pattern. However, the replacement of the state effect by the municipality effect would allow 

relating the returns to education earned by individuals in Sweden to the characteristics of the 

school system in the municipality.  

 

3.2 Human Capital Theory 

 

Human capital investments can be expressed as three different effects; increased expenses 

due to the increasing amount of investments required an increased amount of productivity by 

the now more educated people, and finally the effect on incomes from the investments. It is 

the most important non-traded asset that provides a non-visible (except in terms of wage rate) 

economic value. Education is crucial to get a better understanding of the environment as well 

as the society, “The first significant investment decision for most individuals concerns 

education, building up their human capital” Bodie, Kane and Marcus (2011). Hence the early 

investment made by youths in terms of education serves as a later benefit. Another view on 

the subject is seeing education as a type of „insurance‟; where the youths invest their time and 

efforts to reap better benefits when working.  

Many studies, Halland Jones (1999) and Krueger A. and Lindahl M. (2000) among them, 

have shown a direct correlation between wage and education but there are still more areas 

where human capital can be accounted. Table 3.1 was retrieved from the United Nations 

Organization for Education, Science and Culture and presents a relationship between the 

gross secondary school enrollment rate and the gross domestic product/capita, using the 

dollar as a reference from year 1990. The relationship shows that most of the countries 

classified as industrial are on the upper right part of the graph – with a high enrollment rate 

and higher gross domestic product compared to the U.S. It is therefore not an understatement 
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that education, and human capital, is an investment made by both the students and the 

society; leading to a higher economic growth. 

Mayers (1972) presented a version of the CAPM that included a violation of the assumption 

that all assets are traded; requiring an additional term in the expected return - beta 

relationship. Bodie, Kane and Marcus (2011) responded to the issue that “An important non-

traded asset that may partly account for the deficiency of standard market proxies such as the 

S&P500 is human capital”. The well-known issue of verifying the CAPM model could 

therefore be interfered by human capital and thus also be (one of) the reason why an answer 

is hard-achieved. The relation is complicated as there is no perfect correlation, especially 

with the fact that human capital should be considered to be at least a non-linear variable that 

is strongly affected by experience, relations, and injuries etc. 

Becker (1975) analyzed the theory of human capital, specializing in education, and stated that 

formal education is not the only investment to human capital. This matter will be more 

thoroughly discussed in the next section, but is still a part of human capital. On-the-job 

training (internships or apprenticeship) and experience from performing a task (learning-by-

doing) are also a part of human capital, where Jacob Mincer roughly estimates investments 

above $200 billion a year in the U.S. New technologies produce less than optimum when 

handled by inexperienced workers, proving that there is a synergy between the economic 

values produced when there are competent inputs. It is also a proof that human capital, and 

with it education, has a direct impact on economic growth, and with it the advancement 

within a country. 
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Table3.1 

Table 3.1 (Note: The numbers represent the geographic locations of countries: 1=Africa, 2=Central and North America and 

the Caribbean, 3=Asia, including the non-African Middle-East, 4=Europe, 5=Oceania and 6=South America. Enrollment 

rates and GDP per capita are plotted for the United States for the years 1900, 1920, 1940 and 1960. Data for all other 

countries are plotted for 1990.) Source: United Nations Organization for Education, Science, and Culture (UNESCO); Penn 

World tables. Retrieved 2014-12-02 

 

3.3 The Solow Growth Model 

 
Equation 3.3 is known as the Cobb-Douglas production function and is where the Solow 

growth model is established. The priori restriction of α is given as a higher stock of the input 

yields lower marginal product and vice versa, thus it corresponds to the elasticity of output 

with respect to capital. 

     Yt = (AtLt)
α 

K
1-α                          

 [3.3]   where 0<α<1 

The variables Yt, At, Lt, and Kt are output level, level of technology, labor endowment and 

physical capital stock at time t, respectively. Section 3.4 presents the derivatives of the 

variables level of technology, the labor endowment, and the physical capital stock. The 

depreciation δ, population growth n, the rates of saving, and the technological progress g, are 

determined exogenously at time t.  

         A‟t = gAt       L‟t =nLt       K‟t = sYt - δKt                [3.4] 
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Long run economic growth is thus exogenously determined where output and physical capital 

are affected by the rate of technological advancement, seen in equation 3.5, where k stands 

for capital intensity. 

                        kt = skt
a 
– (n+g+δ) kt                       [3.5] 

Investments in terms of savings and population growth are expected to steadily increase; 

meanwhile the technological progress g is determined by innovation and human capital. 

However, the term technological progress does not specifically include human capital, but is 

still closely related to it – without any human capital, technological progress would not be 

observed. 

 

3.3.1 The Augmented Solow Growth Model 

 

Mankiw, Romer and Weil (1992) argued that the Solow growth model suffered from 

incorrect conclusions, possibly from omitted variables, and presented an augmented version 

where human capital H and its share in output β was taken into account, equation 3.6. Human 

capital is expected to depreciate in the same rate as physical capital in this model, due to age, 

injuries etc. 

Yt=Kt
α
Ht

β
(AtLt)

1-α-β
                     [3.6] whereα+β<1  

The new equation now shows direct correlation between long run economic growth and 

human capital, indicating the importance of investments in education
4
. 

 

3.4 Knowledge Spillovers 

 

An internationalized society benefits from knowledge from the whole world and, at the same 

time, affects the general information and understanding in the country. Weil (2009), in his 

book Economic Growth, proves that a higher level of education has a direct association with 

the GDP of a country. He continues to argue that the more innovative (industrial) countries 

also have a higher GDP, a stronger international role and are also higher educated. The 

investments in education have a positive externality, namely knowledge spillovers. The 

                                                           
4
See Mankiw et al. 1992, p.415. 
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higher level of education improves the understanding for the educated person as well as his 

surroundings. It is therefore expected to be a positive externality where the higher amount of 

educated population tends to increase the average education of the country as well as the 

productivity and lower costs, “An important source of technical know-how, however, is the 

informal exchange of information and ideas that takes place at a personal level ”Krugman 

and Obstfeld 2009. Hence, an implementation of this theory to the topic of grades can easily 

be translated to a situation where the students‟ achievements are correlated with the one of 

the parents or teachers–a higher amount of teachers or educated parents also increases the 

concentration of information available to the students. Moreover, a higher level of 

concentrated knowledge could also have an impact by increasing the general knowledge of 

the school–being visible as „inflation of the grades‟ in the year dummies. 
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4. Econometric Modeling 
 

As the purpose of this study is to determine whether the grades are being impacted from 

factors and a difference between the municipalities in Sweden from year to year is to be 

expected, the choice of model falls upon the fixed-effects model with control for the years 

and the municipalities. The availability of the data collected from the Swedish Agency of 

Education, and the Swedish Central Statistics bureau sets the use of fixed effects, and as a 

result minimizes the potential bias created otherwise from the non-random distribution of 

factors.  

However, to confirm this choice between random effects and fixed effects model, the 

Hausman test
5
 was applied for investigation. Consider a linear equation, seen in equation 4.1, 

where Y is the dependent variable, X the independent variable, α the intercept, and β1 is an 

estimator, and ε is the error term. Under the null hypothesis both α and β are consistent, but β 

is efficient, meanwhile in the alternative hypothesis α is consistent and β is not. Now equation 

4.2 is referred to as the Hausman statistic for panel data, where τ denotes the Moore-Penrose 

pseudoinverse
6
. If the null hypothesis is true, the value obtained has asymptotically the chi-

square ( χ
2
 ) with the rank of the matrix Var(β0) – Var(β1) equal to the number of degrees of 

freedom. 

          Y = α + β1 X + ε   [4.1] 

  H = (β1 – β0)‟ (Var(β0) – Var(β1))
τ
 (β1- β2) [4.2] 

H0 = β0 & β1 are consistent, but β1 is efficient 

H1 = β0 is consistent, β1 is not 

Given the results from the test, we can state that the fixed-effects estimator is consistent and 

thus reject the null hypothesis. The data constructed observes the same municipalities during 

the years, where the individual municipality differs from the other from year to year. We 

would therefore like to allow for heterogeneity, or individuality, among the years for the 

municipalities by allowing them to have their own intercept values. This statement rejects the 

use of pooled OLS in favor of fixed effects, and for verification the Wald test was applied. 

The null hypothesis in the Wald test states that all dummy variables are equal to zero, 

meanwhile the alternative hypothesis state that they are not: 

                                                           
5
See appendix table 1 for results. 

6
 See Moore, E. H. (1920). 
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                 β1 D2003 + β2 D2004 + … + β10 D2013 = 0 versus 

β1 D2003 + β2 D2004 + … + β10 D2013 ≠ 0 

The results
7
 show that all of the dummy variables are not equal to zero, and thus we reject the 

null hypothesis. As a result from the two tests conducted, the fixed effects will be applied to 

the regression.  

4.1 Data Form and Model 
 

The data obtained has the form of a panel data which allows the use of “… models that study 

the same group of entities (individuals, firms, states, countries, and the like) over time”. 

Gujurati (2012) p.289. The advantage of using panel data over pure cross-sectional or pure 

time-series data are many, such as the ability to capture heterogeneity, providing additional 

information, it is a better instrument when studying dynamics of change, and when studying 

phenomena such as economies of scale and human capital. Many observations were missing 

in the data, and as a result many observations were dropped to create a balanced panel; 

where the amounts of observations per municipality are equal. Additionally, the panel data is 

considered to be a „long panel‟ data, as the number of periods T are more than the number of 

cross sectional data (municipalities), N. Finally, the amount of dummy variables in the study, 

T – 1, averts the effect of the dummy variable trap (in this study, the first year (2002) is used 

as a reference year). The allowance of an intercept to differ between the municipalities and 

the years names the model chosen the two-way fixed effects model. However, by the use of a 

single intercept per municipality minus one, we lose 186 degrees of freedom, 197 in total 

when adding the year dummy variables. The amount of observations in the study are however 

quite high, 2244 observations, and therefore need not to worry about the amount for statistics 

behind the analysis. 

Gujurati (2012) brings forth some limitations of the fixed effects model, which are worth 

mentioning. First, the increasing amount of dummy variables consumes the degrees of 

freedom and thus it is important that the amounts of observations are enough when choosing 

to apply the fixed effects model. Second, the increasing amount of dummies in the study can 

easily cause a multicollinearity problem, which causes the estimation to be problematic in 

terms of inefficient estimators. Last, the error term ε needs to be closely observed to see 

whether it follows the normal distribution, and if it is random, to avoid heteroscedasticity. 

                                                           
7
 See appendix table 2 for results. 
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5. Empirical Analysis 
 

5.1 Data Specifics 
 

As mentioned in the introduction of the study, the data was mainly collected from the 

Swedish National Agency for Education (Skolverket and Siris), but was also partly taken 

from the Swedish Central Bureau. The annual report (2002, 2003,…, 2013) was retrieved 

from the Swedish National Agency for Education for the municipalities, where the variables 

Grade, Etea, Her, Par and Emp were collected. These variables were then organized 

alphabetically, where municipality A , B… was listed T (12) times, one for each year, to 

initiate the structure of panel data. The variable Spend was retrieved from the Swedish 

Statistical Bureau and was then implemented with the corresponding municipality. The 

observations were many times not listed (due to non-existence or too few participants), and 

thus the municipalities were removed if a full data set was not achieved. This was done to 

produce a balanced panel data, where the observations per municipality were equal. The last 

variable gathered, Etea, was retrieved partially from the Swedish National Agency for 

Education and from Siris. The reason for the partial retrieval was due to lacking data; Siris 

offered full data only from 2003 and thus the data from Swedish National Agency for 

Education was complementary. When the data was retrieved the form was considered and 

ultimately decided. The following section will mention the initial form and the final, as well 

as discuss any implication that rise with the choosing of the variable.  

The form of dependent variable Grade was given in numerical values ranging from 10 to 20 

(the student was not allowed to finish school if at least a value of 10 was obtained). An initial 

problem with choosing the educational outcome of grades as the dependent variable is the 

fact that the results are biased and subjective. The schools are themselves grading the 

students and can therefore also manipulate
8
 the final outcome to appear better. The fact that 

the schools also correct the national course test makes it hard for the Swedish National 

Agency for Education to properly pattern and evaluate the actual knowledge of the students. 

It is therefore not correct to state that the grades correspond to the educational outcome with 

the current system in Sweden. 

                                                           
8
 Being manipulative in the form of having a certain number of grades already ‘pre-determined’ before they 

are set or to correspond to the actual knowledge of the student. 
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The form chosen for the independent variables will now be presented. The first variable, 

Spend, was given in kronor, which was partially the form chosen in the end for the study. A 

transformation of the variable was made into thousands of krona for estimation purposes. The 

difference between the minimum and the maximum values of the municipalities could be as 

high as 287,100kronor per student, and it would therefore not make economic sense to 

disregard a transformation.  

The variable Etea was retrieved in the form of percentage of teachers with an education; this 

was also the form chosen as it allows the reader to see the bigger picture by observing the 

proportion of educated teachers, and the relationship with educational outcome.  

When retrieving the variable Emp the form was of the amount of students per teacher. This 

form was also chosen for the study as it was informative and made economic sense; one 

additional student would impact the dependent variable by the corresponding value.  

The variable of Her was in a percentage form, where i.e. 10% of the students in municipality 

A were foreign. This form remained the same, as it informs the reader through the estimation 

how differences in class structure changes the educational outcome.  

The final variable Par was obtained in the form of percentage, which was also implemented 

in the study. The reason for this choice follows the previous reasons. 

5.2 Regression Model 
 

It is decided from the previous chapter that that intended model of use is the fixed effects 

model, with dummy variables for N-1 municipalities and T-1 years; a total of 197 dummy 

variables. The final model is presented in equation 5.1 where the dependent variable of 

average grades is on the left side. 

Equation [5.1] 

Gradeti = β0 + β1Spendti + β2Eteati + β3Empti + β4 Herti + β5Parti+ β5 Yearti + β6 Munti + εti 

The explanatory variables are Spend, Etea, Emp, Her, and Par, the dummy variables for T-1 

years are stated after followed by the dummy variables for N-1 municipalities, whereas the 

error term (residuals) is denoted by ε. The variables will now be presented, and a table (5.1) 

of the summary of the hypothesized effect will be reviewed in the end.  
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The Average Grade in the School (Grade) 

This is the dependent variable and was collected from the Swedish National Agency for 

Education for each year t, of the 187 school institution i in the study. The data is measured in 

averaged values, from 1 to 20, where the value of 10 equals the passing grade – thus resulting 

in non-integer numbers. A note on the use of the average grade is that even if used frequently 

by magazines and the Swedish National Agency for Education, it explains little about how 

the individual school has contributed or how it has handled the students‟ knowledge from 

before; it is therefore not a good instrument in qualitative analysis. 

Total Spending per Student (Spend) 

This explanatory variable was collected from the Swedish Statistical Central Bureau, and 

represents each municipality spending per student in the secondary upper high school in the 

study, and is measured in Swedish krona. The variable is expected to have a positive impact 

on the average grade in the school, as a strengthened economic base enhances the course 

materials, allows for more competent teachers, the premises, and the transportation from and 

to school; allowing the student to focus on the studies. Thus, the result from this variable 

should prove to have a positive impact on the average grade. 

Total Amount of Educated Teachers (Etea) 

The explanatory variable of total share of educated teachers was gathered from the Swedish 

National Agency for Education and Siris, it is measured from each municipality i and year t. 

The values are in none-integer numbers, as they are measured proportion-wise. It has been 

argued throughout the text that this variable should, even though not always proved, have a 

positive impact on the average grade due to better competence within the teacher group, and 

from knowledge spillovers. 

Total Amount of Students per Full-Time Employee (Emp) 

This explanatory variable measures the average number of students for each of the full-time 

employed teachers for each municipality i and year t, they are in none-integer numbers as the 

average number per municipality are used, and were collected from the Swedish National 

Agency for Education. If the school in the study instead had part-time workers, the hours 

were transformed to full-time equivalents.  The topic of smaller classes has played a central 

role in modern discussions regarding the Swedish downfall in knowledge, and as presented in 
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chapter two – a smaller value (fewer students) should have a positive impact on the grades 

and vice versa. 

The Amount of Students with Foreign Heritage (Her) 

This explanatory variable was collected from the Swedish National Agency for Education 

and represents the amount of students with a foreign heritage in the study per school i, for 

each year t. It is measured proportion-wise and is therefore in non-integer numbers. The 

impact of this variable is hard to anticipate, due to the various backgrounds of the students. 

On one hand, studies show that there is no impact on the grade whether the student has a 

foreign background as factors, such as the parental education level might be higher than 

average in Sweden and thus giving the student a good base to start from. On the other hand, 

some studies show that the integration can and has caused issues on a language level – 

making it harder for foreign students to understand the course material and thus also impedes 

their learning capacity. Thus, the effect to be expect 

 

Total Amount of Students with Educated Parents (Par.) 

This explanatory variable was collected from the Swedish National Agency for Education 

and is measured in units. A higher amount indicates that the school i for year t has a high 

amount of students whose parents hold a higher education (where a higher education is 

considered to be at least 3 years of college). This variable has proven to have a positive 

impact on the average grade of the school in previous studies, and is also expected to have a 

positive impact in this study. 

Year Dummies (Year) 

This dummy variable creates an intercept for each of the years in the study, and thus captures 

the remaining effects from a period. A total of 11 dummies have been generated for each of 

the years, with the exception of year 2002, which will be the reference year. A slight increase 

might be possible to observe due to inflation in the grades, as referred by Vlachos (2010). 

However, the implementation of the extra credit points year 2003 might prove to have an 

impact on the grades between the two first years in the study. Additionally, the implication of 

the school reform 2011 where the new grading system was introduced should also have an 

impact on the grades; we should be able to see a drop in the average grade, as the availability 
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to distinguish the knowledge the student is now broader. It allows the teacher to avoid the 

situation of “being on the margin” and hence give an absolute grade corresponding to their 

knowledge. 

Variable Hypothesized Effect 

Spend Positive 

Etea Positive 

Emp Negative 

Her Ambiguous 

Par Positive 

Year Positive/Ambiguous 

Table 5.1. Hypothesized Effect of the Variables. 

 

5.2.1 Additional Assumptions 

 

The initial number of municipalities included in the study was above 250, but due to omitted 

observations and lack of reports from the municipalities, the Swedish National Agency for 

Education, and a criticized information gathering of the national test, many municipalities 

were removed from the final data. The omitted observations were considered random, and 

thus not informative. However, another approach to the issue would be to add a small 

constant, a proxy variable, instead of a zero or non-existing observation to allow the 

observation to be included in the study. Wooldridge (2012) argues that the use of a proxy 

variable is suitable, if two requirements are met; the proxy variable must be ignorable when 

the explanatory variables are controlled for, and the correlation between the explanatory 

variables and the error term is zero when the proxy variable is controlled for. This approach 

was however not chosen as many municipalities over the years did not have an observation to 

report; such when there are no foreign students or when there are no students with educated 

parents. This might explain why there were many observations lacking from small, northern 

municipalities. 

Over the years many schools, especially in smaller municipalities, decided to outsource their 

students to larger neighboring municipalities. Allowing the municipalities to allocate their 

budget and thus creating a better concentration of knowledge, financial substitution, and 

social life. This phenomenon created more omitted and missing observations, which 

narrowed the total amount of municipalities available for the study.  

Table 5.1 Hypothesized Effect 
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5.3 Method 
 

The method applied to the regression will be fixed effects; controlling for the municipalities 

and years. This creates time-invariant dummies in the panel to remove cross-sectional 

correlation between the variables. As the variables do change with time, a statement from 

Gujurati and Porter (2009) strengthens the use of fixed effects; “In some situations the LSDV 

may not be able to identify the impact of time-invariant variables…. Incidentally, the time-

invariant variables are sometimes called nuisance or lurking variables”.   

 

The data will also be tested for heteroscedasticity, multicollinearity, and autocorrelation. This 

is due to the fact that many variables have changed quite drastically through the years, 

politically and education-wise, affecting the observations. Variables, such as educated 

teachers and educated parents, could be correlated as the two groups could concentrate in 

certain areas and therefore are correlated. The same reasons could also imply the presence of 

autocorrelation.   

 

5.4 Descriptive Statistics 
 

The descriptive statistics can be found in table 5.2 and 5.3 for the general average (2002-

2013), the initial year 2002, the middle year (2009), and finally the last year (2013). The 

mean, median, standard deviation, minimum and maximum value, and the counts are 

presented on the vertical axis, meanwhile the variables are one the horizontal axis. The 

dependent variable Grade initiates at a value of 13,69 year 2002, where it later increases to 

13,91 year 2009, and finally decreases to the value of 13,76. Comparing these values with the 

median of the respective years shows that the average grade has increased, but in the same 

time the central point (median) has followed. The results show that the numbers of students 

that receive higher grades are not restricted to high-achieving students, but also to the low-

achieving students. 

The next variable, the average spending per student, had a value of 81,775 kronor in the 

initial year. This value is lower than the average calculated over all the years in the study, and 

then continues to increase until the last year of the study; where the value of 120,780 kronor 
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was obtained. In all of the four periods of investigation, the median is below the mean; 

indicating that the number of municipalities where spending is most heavily subsidized are 

fewer in comparison to the less subsidized. Viewing the maximum values for the years also 

reveals that the spending first decrease in comparison to year 2009, and then increases to the 

value of 292500 kronor year 2013. The maximum value in year 2013 is however not the 

absolute maximum value in the study, which is revealed to be 312,000 kronor in the data for 

all of the years in the study.  

The average value of proportion of educated teachers remains around the value of 75-76% 

throughout the years. However, over all the years in table 5.2 and 5.3 the median has a bigger 

value than the mean; indicating that few municipalities have a lower than average value that 

decreases the mean. The interesting fact can be found in the maximum and minimum values, 

where some municipalities have a number of 100% of educated teachers, meanwhile other 

have values low as 33.6% (2013). These numbers alone explains that there is a massive 

variation of the amount of educated teachers. Considering the school reform of 2011, where 

the matter of a teacher certificate was initiated (and now being implemented), allows the 

reader to grasp the amount of work required. 

The variable of Emp, measuring the average number of students per full-time teacher, starts 

with a value of 11.56; which is also the average value of all the years. This value does drop in 

year 2009, and further drops in year 2013. However, the median in three of the tables (with 

an exception to the average of all years) indicates the same with the previous variable; there 

are few cities that have a lower amount of students that decreases the value of the mean. By 

observing the maximum and minimum values it becomes clear that there is a big variation 

between the municipalities in Sweden.  

The average proportion if foreign students, starting with a value of 11.7 year 2002, continue 

to increase until the last year of the study. The median increases more than the mean from 

year 2002 to year 2009, indicating that many municipalities that had a low number of foreign 

students before had increased. However, the opposite occurs from year 2009 to year 2013 

where the mean increases more than the median; indicating that the municipalities who 

already had a high-than-average amount of foreign students, now had more. But by observing 

the maximum values from 2002 until 2013 shows that there is a decreasing trend, which 

could imply that the politicians are focusing more on the segregation throughout the years. 
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The final variable of the proportion of students with educated parents increases through all of 

the years, indicating that the younger parents are higher educated than the generation before. 

The only factor which can be seen to decrease is the minimum value of year 2013. This 

phenomenon could be explain by the fact that educated people tend to be drawn to bigger 

cities with a higher amount and greater variation of companies, where their knowledge can be 

applied.
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All years Grade Spend Etea Emp Her Par 2002 Grade Spend Etea Emp Her Par 

Mean 13,88 97073,98 75,12 11,21 12,22 39,25  13,69 81775,4 76,73 11,56 11,70 36,56 
Median 13,9 91400 76 11,4 10,11 38  13,7 79100 77,89 11,69 9,25 36 
Std. Dev. 0,73 25013,92 8,61 2,13 7,45 9,83  0,75 0,74 8,89 1,95 7,67 9,37 
Minimum 10,7 24900 33.60 2 2 12,8  11,4 18033,55 50 6,19 2 15 
Maximum 18,4 312000 100 40,5 50,79 81,42  17,9 251700 94,17 19,94 50,41 74 
Counts 2244 2244 2244 2244 2244 2244  187 187 187 187 187 187 

 

Table 5.2 

Descriptive statistics. On the left-side, a summary for all of the years, where the mean, median, standard deviation, minimum and maximum 

values, and counts for the data are presented. On the right-side, a summarized presentation for the first year of the study, 2002, the same 

information is given. 

 

2009 Grade Spend Etea Emp Her Par 2013 Grade Spend Etea Emp Her Par 

Mean 13,91 99179,68 74,57 11,31 12,06 39,38  13,76 120780,7 77,67 10,47 13,56 43,57 
Median 13,9 94200 75,3 11,5 10,53 38,16  13,8 113700 79,3 10,6 11,60 43,36 
Std. Dev. 0,71 19636,44 8,20 2,03 6,89 9,54  0,74 29763,36 9,06 2,26 7,95 10,54 
Minimum 11,7 67600 41,4 5,4 2,56 17,2  11,6 80100 33,6 2,9 2,53 12,8 
Maximum 16,7 208500 93,4 21,8 49,28 77,78  16 292500 96 15,9 43,7 80,13 
Counts 187 187 187 187 187 187  187 187 187 187 187 187 

 

Table 5.3 

Descriptive statistics. On the left-side, a summary for year 2009 where the mean, median, standard deviation, minimum and maximum values, 

and counts for the data are presented. On the right-side, a summarized presentation for year 2013 of the study, the same information is given. 
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Table 5.4 plots the average grade received by students from year 2002 until year 2013. There 

are two drastic changes visible, namely from year 2002 to year 2003, and from year 2011 to 

year 2012. The first change will be accredited to the extra credit points, implemented year 

2003 by the Swedish government. The students who in year 2003 studied courses within 

mathematics and/or languages were given a maximum of 2.5 credit points to the final grade; 

increasing the average grade by approximately 0.25 points. The second change, from year 

2010 to year 2011, is accredited to the implementation of the new grading system, and was 

expected to have a negative impact. 

 

Table 5.4 represents the average grade from the initial year, 2002, to the last year of the study, 2013. Two major changes 

can be seen, where the first (from year 2002 to 2003) is accredited to the implementation of credit points when student chose 

courses in mathematics and/or languages. The second change from year 2011 to year 2012 is accredited to the reform, 

which changed the grading system in Sweden. The red, dotted line represents the average grade through the years. 

Table 5.5 plots the average spending through year 2002 until year 2013. The initial average 

spending of 81775 kronor year 2002 has a steady increase up until year 2013, implying that 

the students are now more financially substituted than ever; aiding them with more material, 

teachers, and other required objects for a better education.  
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Table 5.5 represents the steadily increasing average spending through the initial year of 2002 until the final year of 2013. 

The red dotted line plots the average spending through the whole study. 

The next table, 5.6, represents the average amount of students per full-time teachers. 

Comparing the table with the previous one, 5.5, shows a correlation; a higher amount of 

average spending increases the average amount of full-time teachers. In the initial year 2002 

the average amount of students were 11.56, and after 2004 began to drop until year 2012; 

ending at an average of 10.47 students per full-time teacher. By having more teachers 

available to the students, we should be able to see an increase in the average grade. However, 

due to the reform of 2011, the two plots, 5.6 and 5.4, cannot be directly compared.  

 

Table 5.6 represents the average amount of students per teacher from the initial year 2002 to year 2013, where it reveals that 

there are now more teachers available to the students. The red dotted line represents the average amount of students per 

teacher through the whole study. 
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Table 5.7 illustrates a cross-plot between the variables Grade and Emp, showing the bivariate 

correlation between the two variables. By viewing the table the reader can note that there are 

some spikes that should be considered, as they create suspicions of non-stationary. Moreover, 

with a few exceptions the spikes show a partial negatively correlated trend which tells us that 

grade tends to increase when Emp falls and vice versa. A rough approximation can be made 

stating that it seems that the explanatory variable has some power in explaining the variance 

in the dependent variable. 

 

Table 5.7. The bivariate correlation between the dependent variable Grade and the explanatory variable Emp. The plot 

reveals a partial negative correlation, indicating that the dependent variable increases when the explanatory variable 

decreases and vice versa.  

 

5.5 The Testing of the Data 
 

Before the results will be presented, the data need to be checked and controlled for to not 

mislead the correct values. Therefore four different tests will be implemented to govern the 

data and if needed also corrected. 
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5.5.1 Multicollinearity 

 

From observing the tables in the descriptive statistics section, suspicions regarding 

multicollinearity in the explanatory variables were raised; which after producing two 

correlation tests
9
 proved the suspicion to be correct. To remedy this issue Aczel and 

Sounderpandian (2009) lists four different methods; (1) to drop a collinear variable from the 

set, (2) to change the sampling method, (3) to change the form of the explanatory variable, 

and (4) to use an alternative to the least-squares procedure (ridge regression).  

The first remedial instrument applied was the modification of the form for the explanatory 

variable Emp. The change proved the results
10

 to be worse, which in turn turned the focus to 

the first point of the methods to remedy the problem of multicollinearity. Aczel and 

Sounderpandian (2009) argue that when the case dropping a variable from the set is accurate, 

we would see a rise in the adjusted R
2
. This resulted in new results from the fixed effects 

regression
11

 showed that in neither of the regressions, where Emp had been transformed or 

dropped, the adjusted R
2
 increased. However, the explanatory variable Etea also shows a high 

correlation with Emp and Par from the first correlation test. Therefore another regression
12

 

was made where Etea was dropped from the equation, which proved fruitful. The adjusted R
2
 

increased from 0.698158 to the value of 0.698294 and therefore also argues for a regression 

where the proportion of educated teachers is removed from the model. 

Another argument when it is not a possibility to remove a variable from the equation, is 

stated that as long as the collinearity is not perfect “… the best remedy is to do nothing but 

simply present the results in the fitted model”, Gujurati (2012), p.74. The estimators are still 

classified as „best linear unbiased estimator‟ (BLUE) as long as the collinearity is not perfect. 

In this case, the collinearity is only partial, and when removing the variable the coefficient 

values are not changed drastically or being opposite of what makes economic sense. 

Additionally, it also makes economic sense that the teachers‟ education affects the students‟ 

grades, even if it causes a natural multicollinearity. The conclusion is therefore, although 

multicollinearity does partially exist, no explanatory variable will be removed from the 

model. 

                                                           
9
 See appendix 3 for the results of the correlations test. 

10
 See appendix 4 for the results of the new correlations test. 

11
 See appendix 5 for the results of the regression with and without the variable Emp. 

12
 See appendix 6 for the results of the regression without the variable Etea. 
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5.5.2 Autocorrelation 

 

The Durbin-Watson d test reported in the regression results was used to estimate whether 

autocorrelation was present in the data. The d value lies between 0 and 4, where a value 

obtained closer to 0 indicates a positive autocorrelation and a value closer to 4 indicates a 

negative autocorrelation; the closer the value is to 2 the less likely the data suffers from 

autocorrelation.  The value retrieved, 1.5247, thus indicates that there is no direct evidence 

that the data would suffer from autocorrelation.  

 

5.5.3 Heteroscedasticity 

 

The paper includes cross-sectional data, which normally introduces the problem of 

heteroscedasticity to the matter. Additionally, the municipalities in Sweden differ from each 

other and we could therefore expect outliers. For these reasons two actions were made; a 

histogram
13

 of the standardized residuals were plotted to be observed whether they follow the 

random distribution, and a scatterplot where the regression‟s standardized residuals are 

plotted against the predicted values.  

By the use of the statistical program STATA, a Breusch-Pagan test was conducted. The null 

hypothesis states that there is a constant variance (homoscedasticity), versus that there is not. 

This can be seen below, 

H0 : There is a constant variance (homoscedasticity) 

H1 : There is not a constant variance (heteroscedasticity) 

The results
14

 show that there is heteroscedasticity present in the data with a significance level 

of 5%, which causes the estimators to no longer be of minimum variance; therefore also no 

longer BLUE. Gujurati (2012) argues that when the sample size is large, the implementation 

of robust remedy corrects the standard errors to allow for heteroscedasticity; and do not alter 

the coefficients. Therefore the decision of implementing robust standard errors was made and 

will be presented in the regression results instead of the standard errors retrieved from the 

initial regression. 

                                                           
13

 See appendix 7 
14

 See appendix 8 
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5.5.4 The Unit Root Test 

 

When the data is non-stationary we experience a case of random walk; when the mean, 

variances and covariance‟s are not stationary through time. The data that suffer from it are 

hard to predict and can rarely be modeled or forecasted; more importantly it does not make 

any economic sense and causes statistical interference. The unit-root test of stationary detects 

this problem, but does not remedy it. To detect whether the regression will suffer from non-

stationary data, the Fisher-type modified augmented Dickey-Fuller unit root test will be 

conducted for the explanatory and the dependent variables. The results
15

 show that we cannot 

reject the null hypothesis in any of the variables with by viewing the p-values; meanwhile the 

null hypothesis for the variables Grade and Etea can be rejected at 10% probability. 

Therefore, as a result from the tests made, we cannot reject that the data are stationary for all 

the variables in the study. 

  

                                                           
15

 See appendix 9 
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Table 6.1. Regression results 

6. Results 
 

The results from the regression can be found in table 6.1
16

. The coefficients for each variable, 

their standard error, the corresponding t-statistic, and the probability are presented. 

Additionally, the F-statistics is shown with its corresponding p-value, and the R
2
 value. There 

are 4 coefficients that are not significant at any given significance level, and therefore do not 

have any impact on the dependent variable. The constant term of approximately 13 units, 

significant on all levels, shows the average grade without any fixed or explanatory effect and 

has a rather low value; especially when considering that the value of 15 corresponds to an 

average grade of passed with distinction (VG). From a first view on the explanatory variables 

are, even though a bit expected from theory and previous studies, two coefficients show a 

results that were either not entirely expected or having a stronger effect than assumed; Spend 

and Par.   

Table 6.1. The results from the regression with robust standard errors. From the left column, the coefficient, standard error, t-

statistic, and probability is given for each variable found in the rows. *** = Significant at 1% level, * = significant at 5% 

level, and * = significant at 10% level. 

The coefficient of Spend, significant at all levels, shows a negative correlation with the 

dependent variable Grade. This indicates that a one-thousand krona increase on the average 

per-pupil decreases the average grade by 0.0027 points, ceteris paribus. This effect does not 

                                                           
16

 See appendix 10 for the results without robust standard errors. 

Name Coefficient Std. Error T-Statistic Prob. 

C 13,043*** 0,324 39,84 0,000 
Spend -0,00269*** 0,001 -3,56 0,000 

Emp -0,02967 0,002 0,29 0,769 
Etea 0,00066** 0,012 -2,39 0,017 
Her -0,01313 0,547 -0,02 0,981 
Par 3,16903*** 0,423 7,49 0,000 

Year 2003 0,21787*** 0,049 4,43 0,000 
Year 2004 0,26847*** 0,045 5,98 0,000 
Year 2005  0,27475*** 0,042 6,55 0,000 
Year 2006 0,25591*** 0,044 5,82 0,000 
Year 2007 0,22261*** 0,048 4,60 0,000 
Year 2008 0,21343*** 0,047 4,55 0,000 
Year 2009 0,17462*** 0,048 3,67 0,000 
Year 2010 0,08741* 0,050 1,76 0,079 
Year 2011 0,11699** 0,053 2,19 0,029 
Year 2012 -0,03752 0,059 -0,64 0,521 
Year 2013 -0,07974 0,065 -1,23 0,220 

F 46,51   0,000 
R2 0,7257 Adjusted R2 0,6985  

Obs 2244    
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make a direct economic sense as a higher financial substitution should increase the amount of 

materials, teachers, and environment for the student. However, previous studies
17

 have shown 

that if there are no effective financial strategy the coefficient can prove to be non-existent or 

show very small effects.  

The coefficient of Emp should first be noted to not be significant and therefore there would 

be no need to analyze the results further in this section but to discuss it in the next. However, 

the coefficient shows a slight negative value, indicating that when Emp increases by one unit 

the dependent variable would decrease by 0.0237 units, ceteris paribus. The results would 

make economic sense as an increase in Emp would increase the teacher/student ratio and 

hence also the amount of time a student can get. 

The next coefficient, represented by Etea, is significant at the 5% level and has a positive 

term; indicating an increase in the dependent variable when the explanatory variable is 

increased. That is, one percentage increase in the amount of educated teachers has a positive 

impact on the average grade by approximately 0.00067 units, ceteris paribus. These results 

make economic sense as a higher amount of educated teachers can aid the student more 

pedagogically and thus also allow for a greater concentration of knowledge available. 

The following coefficient, measuring the percentage of foreign students, is strongly 

insignificant at any level. The probability level is exceptionally high - leading to the 

conclusion that we can completely disregard an analysis of this coefficient and state that the 

average grade is not affected by whether the student is foreign or not.  

The last coefficient for the explanatory variables Par shows a strong positive effect on the 

dependent variable is also significant at all levels. The coefficient states that one percentage 

increase in the amount of students with educated parents increases the dependent variable 

Grade with approximately 3.169 units, ceteris paribus. This effect is by far the largest of all 

the coefficients presented and does also make economic sense. Similar results
18

 have also 

found the parents‟ education to have a large impact on the student‟s educational achievement. 

The following eleven dummy variables presented proved to have a various effect throughout 

the years. Up until year 2009 all of the coefficients are significant at the 1% level, whereas 

the coefficient for year 2010 is only significant on the 10% level and the coefficient for year 

                                                           
17

 Refer to chapter 2.4. Baker (2012), Fredriksson and Öckert (2007), and Coleman (1966). 
18

 Refer to chapter 2.4. Coleman (1966), Mosteller (1995), and Clark (2009). 
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Table 6.3 Outlier Results 

2011 on the 5% level. By viewing table 6.2 shows that the implementation of extra credit 

points year 2003 proved to have a positive effect on the average grade; where the average 

grade increased by the coefficient of 0,2178, ceteris paribus. The trend continues until year 

2005 where it after beings to fall until year 2011and later becomes insignificant during year 

2012 and 2013. The standard error is given within the brackets. Considering the school 

reform of 2011
19

 where the new grading system was implemented, a downfall in the grades 

were expected; due to the former possibility of grade inflation. 

 

Table 6.2. The year effect from the regression plotted where the standard errors are given in brackets. Two spikes can be 

noticed, namely year 2003 with the implementation of extra credit points, and year 2011 with the implementation of the 

school reform with new grades. 

The municipality effect is not presented in table 6.1, but can be found in appendix 11. The 

coefficients were plotted in table 6.3 with the coefficient value on the vertical axis, and 

number of city on the horizontal axis. An overall view reveals an expected spread with four 

outliers in the plot, represented by the municipalities of Eda, Mellerud, Vilhelmenia, and 

Öckerö. The results from these coefficients are as follows; 

Name Coefficient Standard Error T-statistics Prob. 

Eda -1,2497*** 0,1919 -6,5106 0,000 

Mellerud 1,6596*** 0,1822 9,1099 0,000 

Vilhelmenia -1,3211*** 0,2316 -5,7039 0,000 

Öckerö 2,6580*** 0,3461 7,6795 0,000 

Table 6.3.  The values of the four municipality outliers, where *** = significant at 1% level. 

                                                           
19

 Refer to chapter 2.1. 

-0.2

-0.1

0

0.1

0.2

0.3

0.4

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013C
o

e
ff

ic
ie

n
t 

V
al

u
e

 

Year 

Table 6.2 Year Effect 

Coefficient



42 
 

All of the outliers‟ coefficients are significant at the 1% level, and have both positive and 

negative effect on the dependent variable. Some variance was expected between the 

municipalities as many variables change, however this effect caused could arguably have also 

been affected by other factors than those included in this study.  

 

 

Table 6.3. The municipality effect from the regression plotted where each coefficient represents the corresponding city. The 

coefficient value is measured by the vertical axis, meanwhile number of city is measured on the horizontal axis. The reader 

may also hold the cursor over a specific coefficient for more information. 

The F coefficient presented investigates whether all of the coefficients in the regression equal 

zero. By observing the result of 46.51 and p-value of 0.0000 we can reject the null hypothesis 

and state that all of the coefficients are not equal to zero. The R squared value reports how 

much of the proportion in variance of the dependent variable is explained by the explanatory 

variables. The value of 0.7257 therefore states that the variance in the dependent variable is 

explained by approximately 72.6%; a rather high number indicating that the variables chosen 

do have significant explanatory power for the dependent variable. The final measurement 

reported is the adjusted R squared, which is the R squared adjusted for degrees of freedom. 

This value is used when comparing different models (with the same variables) for the 

determination of model with best fit.   
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7. Analysis 
 

The issues of multicollinearity present in the data may remove some explanatory power from 

one variable to another and therefore also inflate the variances and standard errors of the 

coefficients. As it may also alter the magnitudes of the coefficients and the signs, the results 

should be considered with caution. On the one hand, the result obtained does make overall 

sense in respect to previous research, but are not entirely expected. On the other hand many 

of the explanatory variables should be considered to be naturally correlated. The nature of the 

dependent variable Grade and its subjective measurement should also be taken into account 

as they are all produced (mostly) by the same school. The same implication would be present 

if the variable of national test would have been implemented in the study; we would with a 

high probability have a correlation between the independent and the dependent. This raises 

the question of objectiveness in the Swedish secondary upper high school and the actual 

meaning behind the educational outcome.  

Further, the variable of Spend should expectably have a positive impact on the average grade, 

and not the other way around. But applying the explanation from Baker (2012) does make the 

coefficient more reasonable; the average spending per-pupil is not effective. This could imply 

that the politicians in Sweden use the financial substitution per-pupil as drastic action in the 

attempt to increase knowledge. Another possible explanation to the coefficient result is the 

presence of wrong structural investment; when the spending should have been spent earlier in 

the years. Another coefficient result could also have been achieved if the spending was re-

directed to increase the quality of the teachers‟ education. 

The coefficient of Emp had on the one hand the expected sign but was not statistically 

significant. In the theory section of this paper it was found by some that the class size did 

have a small impact on the grades; where the students in the larger classes could suffer from a 

decreased amount of aid from the teachers. However, can the coefficient value also be 

supposed to not have such tremendous impact? Coleman (1966) argued that the students from 

pre-school up to junior high did in fact gain from the socialization of bigger classes. Whether 

this should be considered to be untrue in higher classes is for future studies to decide but 

should still be considered. The same argumentation can be applied for the structural strange 

in the education system that has not been considered; the matter of technological change. 

Digitalized examples, calculations, and aid could cause the class size to have a less impact on 
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the average grade, but could also cause the opposite effect. Without any modern scientific 

research in the field it is hard to estimate whether the effect is as large as in reality. 

The coefficient of Etea proved to be positive and significant at the 5% level. Its effect is 

however quite small which was not expected. An explanation for this could be the fact that 

the pre-requisites for the teachers education was as low as 0.1 points
20

 on the college test in 

year 2014; which corresponds to the worst value achieved on the test. This fact alone explains 

much about the level of knowledge necessary for a person to become a teacher. But is it 

really true that the pre-requisite explains the low effect of the coefficient, or can it also be 

supposed that the school demands more during the years from the student to allow a person to 

become a teacher. Additionally, if the most important factor is whether the teacher has an 

education or if the teacher has a good connection and understanding with the students, has not 

been answered. 

The coefficient of Her was insignificant at all the levels, but had the approximate sign. If 

there were large problems with integration this variable would have been statistically 

significant and have a larger impact. The results show that we can assume that the foreign 

students are capable of achieving the same grades as Swedish students and therefore do not 

affect the dependent grade. 

The coefficient for the variable Par was statistically significant at the 5% level and showed 

an expected positive impact. By referring to the theory and previous studies, the higher 

amount of students with higher educated parents allows the student to be surrounded with a 

higher concentration of knowledge. As a result the student is able to achieve a higher 

educational outcome. 

The coefficients from the year effects show a not expected pattern, with an exception to the 

implementation of credit points and the school reform 2011. On the one hand the topic of 

grade inflation could explain the variety to a degree, meanwhile the topic of amount of 

students could aid the explanation of the trend. The graph in section 2 plots the amount of 

student in the secondary upper high school show a partial correlation with the year 

coefficients. This would indicate that the variation in the dependent variable was to a degree 

explained by the class sizes captured by the dummy variables. 

                                                           
20
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The cross sectional effect presented in appendix 11 show a spread between the 187 

municipalities; this was expected as there are different fundamental effects between them. 

Additionally, the possibility of factors not captured by the variables may also be an 

explanation. On the other hand another explanation may be a competitive effect; as all of the 

municipalities do not have several secondary upper high schools. And hence a willingness to 

offer higher grades as an attraction for students to pick the specific school could exist.  

Finally, the R squared value indicates that the variance in the dependent variable is explained 

by approximately 72.6%; which is an acceptable fit of variables and model to the dependent 

variable. The explanatory variables should not be able to explain a much higher variance of 

the dependent variable as if it was the case there would be no variance between the 

individuals; a model could be made to completely control for the educational outcome. It is 

therefore natural that some variance cannot be accounted for by economic factors, as the 

effort of the students influences the results as well. 
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8. Conclusion 
 

The purpose of this paper was to investigate the impact of factors needed to produce 

educational outcome, the various effects with the years, and the efforts made by the students. 

The results were suffering from collinearity between the explanatory variables which could 

be accredited to natural causes, but also to the form of panel data. The hypothesis underlying 

this paper of whether there were positive and/or negative causality on the grades caused by 

the factors that were investigated was shown; where the coefficients achieved were not far 

from the expected and possible explanations were made where larger differences were found. 

A pattern could be stated where a larger part of the educational outcome could be explained 

by the factors, and where the remaining variance was given a possible explanation of 

variation between individuals. The study showed that the coefficient of higher educated 

parents affected the educational outcome most, and where the class size and whether the 

student was foreign had no effect.  

The dependent variable of average grade per municipality in Sweden was a subjective 

measurement when considering the fact that the students were graded by the same school. 

This arrangement cause bias as the grade received was not corresponding to the level of 

knowledge, which could be viewed from the difference in the results from the national course 

test and the grade given in the section of Swedish grades.  

The paper reviewed previous research on the topic where the results varied with time and 

variables included. The results achieved in this paper were not far from previous findings, but 

this may not be informative when considering the fact that it was the Coleman report (1966) 

that last produced a thorough qualitative study. This paper therefore provides a modern 

analysis of patterns for the Swedish students, municipalities and interested to further 

investigate the underlying structure and problems. 

There are some recommendations for future studies in this subject which should be reflected 

upon. A larger, more qualitative data set where the individuals are observed, and not the 

municipalities, would gain the advantage of a more informative result. The choice of the 

dependent variable should be carefully considered, as the knowledge is in many cases not 

represented by the grades. Finally, the choice of variables as well as their structure should be 

taken into account to avoid the problem of multicollinearity. 
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Appendices 
 

 

Appendix 1 – Hausman Test 
 

Correlated Random Effects – Hausman Test  

Equation:Untitled   

Testcross-section random effects  
     
     

TestSummary 
Chi-

Sq.Statistic Chi-Sq.d.f. Prob. 
     
     Cross-sectionrandom 25.720569 5 0.0001 
     
          

Cross-section random effects test comparisons: 

     

Variable Fixed Random Var(Diff.) Prob. 
     
     SPEND -0.000004 -0.000004 0.000000 0.4010 

EMP 0.000473 0.000471 0.000000 0.9609 

ETEA -0.002738 -0.002464 0.000000 0.6260 

HER -0.006404 -0.006536 0.000003 0.9406 

PAR 0.019002 0.024397 0.000002 0.0005 
     
     

 

 

Appendix 2 – Wald Test 
 

Wald Test:   

Equation:Untitled  
    
    TestStatistic Value df Probability 
    
    F-statistic 8.835330 (11,2178) 0.0000 

Chi-square 97.18863 11 0.0000 
    
        

Null Hypothesis :C (7)=C(8)=C(9)=C(10)=C(11)=C(12)=C(13 

)=C(14)=C(15)=C(16)=C(17)=0 
NullHypothesisSummary:  

    
    NormalizedRestriction(=0) Value Std.Err. 
    
    C(7) 0.191876 0.065588 

C(8) 0.234769 0.065362 

C(9) 0.236356 0.065643 

C(10) 0.202221 0.065768 

C(11) 0.159422 0.065956 

C(12) 0.126065 0.066581 

C(13) 0.082628 0.066795 

C(14) -0.019458 0.067915 

C(15) 0.003611 0.069617 

C(16) -0.181015 0.070984 

C(17) -0.246323 0.072885 
    
    

Restrictions are linear in coefficients. 
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Appendix 3 – Initial Collinearity 
 

Collinearity between original variables 
 

 SPEND EMP ETEA HER PAR 

SPEND  1.000000 -0.482626 -0.164763 -0.062368 -0.102162 

EMP -0.482626  1.000000  0.280840  0.178998  0.444740 

ETEA -0.164763  0.280840  1.000000  0.079516  0.330213 

HER -0.062368  0.178998  0.079516  1.000000  0.020709 

PAR -0.102162  0.444740  0.330213  0.020709  1.000000 

 

VIF test 

Variable |       VIF       1/VIF   

-------------+---------------------- 

         Emp |      1.84    0.542997 

       Spend |      1.41    0.711710 

         Par |      1.39    0.717665 

        Etea |      1.16    0.859588 

         Her |      1.05    0.954136 

-------------+---------------------- 

    Mean VIF |      1.37 

Appendix 4 – Further collinearity 

Collinearity between the variables where Emp has been transformed 

 

 SPEND EMP_2 ETEA HER PAR 

SPEND  1.000000  0.552071 -0.164763 -0.062368 -0.102162 

EMP_2  0.552071  1.000000 -0.279682 -0.110375 -0.366383 

ETEA -0.164763 -0.279682  1.000000  0.079516  0.330213 

HER -0.062368 -0.110375  0.079516  1.000000  0.020709 

PAR -0.102162 -0.366383  0.330213  0.020709  1.000000 
 

 

Collinearity between the variables where Spend has been transformed 

 

 SPEND3 EMP ETEA HER PAR 

SPEND3  1.000000 -0.507236 -0.177484 -0.069318 -0.105133 

EMP -0.507236  1.000000  0.280840  0.178998  0.444740 

ETEA -0.177484  0.280840  1.000000  0.079516  0.330213 

HER -0.069318  0.178998  0.079516  1.000000  0.020709 

PAR -0.105133  0.444740  0.330213  0.020709  1.000000 



52 
 

Appendix 5 – Regression Comparatives 

Regression results from the original model 

 

Dependent Variable: GRADE   

Method: Panel Least Squares   

Date: 01/07/15   Time: 18:49   

Sample: 2002 2013   

Periods included: 12   

Cross-sections included: 187   

Total panel (balanced) observations: 2244  

GRADE=C(1)+C(2)*SPEND+C(3)*EMP+C(4)*ETEA+C(5)*HER+C(6)*PAR 

        +C(7)*AR_2003+C(8)*AR_2004+C(9)*AR_2005+C(10)*AR_2006 

        +C(11)*AR_2007+C(12)*AR_2008+C(13)*AR_2009+C(14)*AR_2010 

        +C(15)*AR_2011+C(16)*AR_2012+C(17)*AR_2013 
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 12.95273 0.212083 61.07391 0.0000 

C(2) -0.002536 0.000645 -3.931363 0.0001 

C(3) -0.022181 0.007784 -2.849396 0.0044 

C(4) 0.049485 0.001747 0.283195 0.7771 

C(5) -0.002305 0.003624 -0.006360 0.9949 

C(6) 0.031767 0.003143 10.10848 0.0000 

C(7) 0.218759 0.041536 5.266740 0.0000 

C(8) 0.266747 0.041757 6.388043 0.0000 

C(9) 0.273242 0.042182 6.477647 0.0000 

C(10) 0.254543 0.042690 5.962561 0.0000 

C(11) 0.221651 0.043101 5.142579 0.0000 

C(12) 0.212718 0.043845 4.851630 0.0000 

C(13) 0.173292 0.044168 3.923452 0.0001 

C(14) 0.090742 0.045433 1.997279 0.0459 

C(15) 0.118219 0.047664 2.480270 0.0132 

C(16) -0.034951 0.050968 -0.685735 0.4930 

C(17) -0.077992 0.054121 -1.441057 0.1497 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     

R-squared 0.725342     Mean dependent var 13.88476 

Adjusted R-squared 0.698158     S.D. dependent var 0.729421 

S.E. of regression 0.400745     Akaike info criterion 1.095122 

Sum squared resid 327.7771     Schwarz criterion 1.612213 

Log likelihood -1025.727     Hannan-Quinn criter. 1.283883 

F-statistic 26.68340     Durbin-Watson stat 1.524782 

Prob(F-statistic) 0.000000    
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Regression results from the model where the variable Emp has been transformed. 

 

Dependent Variable: GRADE   

Method: Panel Least Squares   

Date: 01/01/15   Time: 17:36   

Sample: 2002 2013   

Periods included: 12   

Cross-sections included: 187   

Total panel (balanced) observations: 2244  
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 12.66270 0.193168 65.55266 0.0000 

C(2) --0,002162 6.60E-07 -3.268066 0.0011 

C(3) -0.016589 0.690628 -0.024020 0.9808 

C(4) 0.043876 0.001755 0.249315 0.8031 

C(5) 0.003046 0.003652 0.083737 0.9333 

C(6) 0.031899 0.003149 10.13136 0.0000 

C(7) 0.221947 0.041605 5.334683 0.0000 

C(8) 0.262672 0.041841 6.277832 0.0000 

C(9) 0.270370 0.042292 6.392965 0.0000 

C(10) 0.252784 0.042803 5.905699 0.0000 

C(11) 0.221273 0.043214 5.120365 0.0000 

C(12) 0.213466 0.043959 4.856054 0.0000 

C(13) 0.171688 0.044300 3.875544 0.0001 

C(14) 0.090460 0.045527 1.986973 0.0471 

C(15) 0.124097 0.047715 2.600819 0.0094 

C(16) -0.024555 0.050953 -0.481915 0.6299 

C(17) -0.069921 0.054156 -1.291102 0.1968 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.724249     Mean dependent var 13.88476 

Adjusted R-squared 0.696958     S.D. dependent var 0.729421 

S.E. of regression 0.401541     Akaike info criterion 1.099092 

Sum squared resid 329.0809     Schwarz criterion 1.616183 

Log likelihood -1030.181     Hannan-Quinn criter. 1.287853 

F-statistic 26.53765     Durbin-Watson stat 1.516551 

Prob(F-statistic) 0.000000    
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Regression results from the model where Emp has been dropped. 

 

Dependent Variable: GRADE   

Method: Panel Least Squares   

Date: 01/01/15   Time: 17:31   

Sample: 2002 2013   

Periods included: 12   

Cross-sections included: 187   

Total panel (balanced) observations: 2244  

GRADE=C(1)+C(2)*SPEND+C(3)*ETEA+C(4)*HER+C(5)*PAR+C(6) 

        *AR_2003+C(7)*AR_2004+C(8)*AR_2005+C(9)*AR_2006+C(10) 

        *AR_2007+C(11)*AR_2008+C(12)*AR_2009+C(13)*AR_2010+C(14) 

        *AR_2011+C(15)*AR_2012+C(16)*AR_2013  
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 12.66147 0.186146 68.01894 0.0000 

C(2) -0,002162 6.33E-07 -3.418347 0.0006 

C(3) 0.044134 0.001750 0.251669 0.8013 

C(4) 0.002963 0.003628 0.081600 0.9350 

C(5) 0.031900 0.003148 10.13410 0.0000 

C(6) 0.221940 0.041593 5.335956 0.0000 

C(7) 0.262707 0.041806 6.283991 0.0000 

C(8) 0.270413 0.042244 6.401221 0.0000 

C(9) 0.252825 0.042760 5.912610 0.0000 

C(10) 0.221310 0.043176 5.125761 0.0000 

C(11) 0.213503 0.043920 4.861179 0.0000 

C(12) 0.171737 0.044242 3.881785 0.0001 

C(13) 0.090474 0.045512 1.987933 0.0470 

C(14) 0.124105 0.047702 2.601667 0.0093 

C(15) -0.024584 0.050927 -0.482723 0.6293 

C(16) -0.069932 0.054141 -1.291651 0.1966 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.724249     Mean dependent var 13.88476 

Adjusted R-squared 0.697106     S.D. dependent var 0.729421 

S.E. of regression 0.401443     Akaike info criterion 1.098201 

Sum squared resid 329.0810     Schwarz criterion 1.612744 

Log likelihood -1030.182     Hannan-Quinn criter. 1.286032 

F-statistic 26.68274     Durbin-Watson stat 1.516597 

Prob(F-statistic) 0.000000    
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Appendix 6 – Regression without Etea 

Regression results from the model where the variable Etea has been removed. 

 

Dependent Variable: GRADE   

Method: Panel Least Squares   

Date: 01/06/15   Time: 17:48   

Sample: 2002 2013   

Periods included: 12   

Cross-sections included: 187   

Total panel (balanced) observations: 2244  

GRADE=C(1)+C(2)*SPEND+C(3)*EMP+C(4)*HER+C(5)*PAR+C(6) 

        *AR_2003+C(7)*AR_2004+C(8)*AR_2005+C(9)*AR_2006+C(10) 

        *AR_2007+C(11)*AR_2008+C(12)*AR_2009+C(13)*AR_2010+C(14) 

        *AR_2011+C(15)*AR_2012+C(16)*AR_2013  
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) 12.98625 0.175962 73.80144 0.0000 

C(2) -0,002531 6.45E-07 -3.928450 0.0001 

C(3) -0.022157 0.007782 -2.847115 0.0045 

C(4) 0,000920 0.003600 0.025549 0.9796 

C(5) 0.031839 0.003132 10.16626 0.0000 

C(6) 0.218360 0.041503 5.261345 0.0000 

C(7) 0.265811 0.041617 6.387095 0.0000 

C(8) 0.271960 0.041929 6.486153 0.0000 

C(9) 0.252510 0.042073 6.001719 0.0000 

C(10) 0.219718 0.042547 5.164083 0.0000 

C(11) 0.210636 0.043214 4.874224 0.0000 

C(12) 0.171938 0.043899 3.916692 0.0001 

C(13) 0.089439 0.045189 1.979220 0.0479 

C(14) 0.117537 0.047592 2.469671 0.0136 

C(15) -0.035573 0.050909 -0.698759 0.4848 

C(16) -0.078321 0.054097 -1.447795 0.1478 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.725331     Mean dependent var 13.88476 

Adjusted R-squared 0.698294     S.D. dependent var 0.729421 

S.E. of regression 0.400654     Akaike info criterion 1.094270 

Sum squared resid 327.7899     Schwarz criterion 1.608814 

Log likelihood -1025.771     Hannan-Quinn criter. 1.282101 

F-statistic 26.82784     Durbin-Watson stat 1.524962 

Prob(F-statistic) 0.000000    
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Appendix 7 - Heteroscedasticity 

Histogram of the Residuals 

 

 

 

 

 

 

 

 

 

 

Scatterplot of the Standardized Residuals versus the Predicted Residuals 

 

  



57 
 

Appendix 8 – Heteroscedasticity Test 

The results from the test of heteroscedasticity. 

Breusch-Pagan / Cook-Weisberg test for heteroscedasticity  

         Ho: Constant variance 

         Variables: fitted values of Grade 

 

         chi2(1)      =     5.31 

         Prob > chi2  =   0.0212 

Appendix 9 – Fisher type Unit Root 

The results from the Fisher-type unit-root test for the dependent variable and all of the independent 

variables. 

Dependent variable Grade 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  GRADE    

Date: 01/06/15   Time: 23:32   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  411.437  0.0701 

   
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

 

Explanatory variable Spend 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  SPEND    

Date: 01/06/15   Time: 23:33   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  143.763  1.0000 

     
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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Explanatory variable Etea 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  ETEA    

Date: 01/06/15   Time: 22:24   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  422.285  0.0628 
     
** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Explanatory variable Emp 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  EMP    

Date: 01/06/15   Time: 22:24   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  382.342  0.3718 

     
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
 

 

Explanatory variable Her 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  HER    

Date: 01/06/15   Time: 23:14   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  390.302  0.2703 

     
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 
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Explanatory variable Par 

 

Null Hypothesis: Unit root (individual unit root process)  

Series:  PAR    

Date: 01/06/15   Time: 23:13   

Sample: 2002 2013   

Exogenous variables: Individual effects  

User-specified lags: 1   

Total (balanced) observations: 1870  

Cross-sections included: 187   
     
     Method  Statistic Prob.** 

ADF - Fisher Chi-square  236.280  1.0000 

     
     
     ** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

 

Appendix 10 – Final Regression 
Dependent Variable: GRADE   

Method: Panel Least Squares   

Date: 01/07/15   Time: 22:36   

Sample: 2002 2013   

Periods included: 12   

Cross-sections included: 187   

Total panel (balanced) observations: 2244  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 13.04270 0.219196 59.50257 0.0000 

SPEND -0.002685 0.000651 -4.123423 0.0000 

EMP -0.029668 0.009062 -3.273795 0.0011 

ETEA 0.000661 0.001747 0.378544 0.7051 

HER -0.013126 0.362206 -0.036240 0.9711 

PAR 3.169028 0.314095 10.08940 0.0000 

AR_2003 0.217865 0.041513 5.248059 0.0000 

AR_2004 0.268465 0.041744 6.431270 0.0000 

AR_2005 0.274754 0.042165 6.516218 0.0000 

AR_2006 0.255909 0.042669 5.997493 0.0000 

AR_2007 0.222609 0.043076 5.167868 0.0000 

AR_2008 0.213434 0.043816 4.871146 0.0000 

AR_2009 0.174622 0.044146 3.955576 0.0001 

AR_2010 0.087407 0.045413 1.924688 0.0544 

AR_2011 0.116995 0.047638 2.455895 0.0141 

AR_2012 -0.037516 0.050959 -0.736198 0.4617 

AR_2013 -0.079744 0.054096 -1.474126 0.1406 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.725689     Mean dependent var 13.88476 

Adjusted R-squared 0.698541     S.D. dependent var 0.729421 

S.E. of regression 0.400491     Akaike info criterion 1.093855 

Sum squared resid 327.3619     Schwarz criterion 1.610946 

Log likelihood -1024.305     Hannan-Quinn criter. 1.282616 

F-statistic 26.73006     Durbin-Watson stat 1.524341 

Prob(F-statistic) 0.000000    
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Appendix 11 – Cross Sectional Effects 

The cross-sectional effects from the regression, per municipality. 

Name Coefficient SE 
t-
statistics p-value 

ALE -0.1369 0.1182 -0.9309 0.3852 

ALINGSÅS 0.2503 0.1217 2.0558 0.0399 

ALVESTA -0.2813 0.1581 -1.7795 0.0753 

ARBOGA 0.4933 0.1533 3.2182 0.0013 

ARJEPLOG 0.8569 0.2453 3.4925 0.0005 

ARVIDSJAUR 0.4891 0.1821 2.6858 0.0073 

ARVIKA 0.2361 0.1117 2.1139 0.0346 

AVESTA 0.6841 0.1225 5.5835 0.0000 

BENGTSFORS 0.4834 0.2526 1.9140 0.0558 

BERG 0.0336 0.3344 0.1005 0.9199 

BODEN -0.2095 0.1577 -1.3289 0.1840 

BOLLNÄS -0.5164 0.1564 -3.3008 0.0010 

BORLÄNGE -0.3582 0.1145 -3.1295 0.0018 

BORÅS -0.2051 0.1079 -1.9013 0.0574 

BOTKYRKA -0.0715 0.2108 -0.3390 0.7346 

BÅSTAD 0.7850 0.1483 5.2946 0.0000 

DALS-ED 0.4373 0.1922 2.2748 0.0230 

DANDERYD 1.1219 0.2012 5.5758 0.0000 

DEGERFORS 0.1855 0.1794 1.0339 0.3013 

EDA -1.2497 0.1919 -6.5106 0.0000 

EKSJÖ 0.4157 0.1268 3.2785 0.0011 

EMMABODA 0.9514 0.1723 5.5221 0.0000 

ENKÖPING -0.2279 0.1381 -1.6504 0.0990 

ESKILSTUNA -0.7884 0.1309 -6.0249 0.0000 

ESLÖV -0.0576 0.1149 -0.5013 0.6162 

FALKENBERG 0.3887 0.1061 3.6649 0.0003 

FALKÖPING 0.2321 0.1708 1.3591 0.1743 

FALUN 0.3425 0.1225 2.7967 0.0052 

FINSPÅNG 0.3410 0.1590 2.1447 0.0321 

FLEN -0.0330 0.1403 -0.2353 0.8140 

GISLAVED 0.2366 0.1319 1.7939 0.0730 

GNOSJÖ 1.0914 0.2937 3.7154 0.0002 

GOTLAND 0.4345 0.1271 3.4194 0.0006 

GÄVLE 0.0235 0.1093 0.2155 0.8294 

GÖTEBORG 0.3437 0.1365 2.5173 0.0119 

HAGFORS 0.3717 0.1410 2.6361 0.0085 

HALMSTAD 0.1273 0.1035 1.2300 0.2188 

HANINGE -0.0467 0.1239 -0.3765 0.7066 

HAPARANDA 0.9682 0.2018 4.7984 0.0000 

HEDEMORA 0.1327 0.1415 0.9380 0.3484 

HELSINGBORG 0.1571 0.1227 1.2802 0.2006 

HERRLJUNGA 0.3310 0.1665 1.9884 0.0469 

HOFORS -0.3501 0.2374 -1.4746 0.1405 

HUDDINGE -0.0786 0.1346 -0.5837 0.5595 

HUDIKSVALL -0.1387 0.1213 -1.1428 0.2533 

HULTSFRED 0.2368 0.1458 1.6234 0.1047 

HÅBO 0.3806 0.2483 1.5331 0.1254 

HÄLLEFORS 0.3215 0.2248 1.4306 0.1527 

HÄRJEDALEN -0.5546 0.1608 -3.4486 0.0006 
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HÄRNÖSAND 0.1435 0.1637 0.8763 0.3810 

HÄRRYDA 0.0670 0.1120 0.5977 0.5501 

HÄSSLEHOLM 0.0962 0.1385 0.6943 0.4876 

HÖGANÄS 0.4196 0.1398 3.0014 0.0027 

HÖGSBY 0.1803 0.2019 0.8930 0.3720 

JÄRFÄLLA 0.1940 0.1503 1.2908 0.1969 

JÖNKÖPING -0.0782 0.1128 -0.6935 0.4881 

KALIX 0.3439 0.1484 2.3169 0.0206 

KARLSHAMN 0.1213 0.1374 0.8831 0.3773 

KARLSKOGA -0.5815 0.1183 -4.9149 0.0000 

KARLSKRONA 0.1007 0.1197 0.8411 0.4004 

KARLSTAD -0.2469 0.1229 -2.0093 0.0446 

KATRINEHOLM -0.0730 0.1122 -0.6509 0.5152 

KINDA -0.7517 0.1338 -5.6188 0.0000 

KLIPPAN -0.3034 0.1347 -2.2530 0.0244 

KRISTIANSTAD -0.5029 0.1010 -4.9799 0.0000 

KRISTINEHAMN -0.3455 0.1670 -2.0686 0.0387 

KUNGSBACKA -0.2368 0.1408 -1.6821 0.0927 

KUNGÄLV -0.3785 0.1503 -2.5189 0.0118 

LAHOLM 0.4756 0.1485 3.2025 0.0014 

LEKSAND 0.1728 0.1289 1.3404 0.1803 

LERUM 0.2872 0.1287 2.2311 0.0258 

LIDINGÖ 0.7862 0.1985 3.9599 0.0001 

LIDKÖPING 0.4826 0.1154 4.1802 0.0000 

LINDESBERG -0.3110 0.1260 -2.4681 0.0137 

LINKÖPING -0.0391 0.1140 -0.3429 0.7317 

LJUNGBY -0.2419 0.1425 -1.6967 0.0899 

LJUSDAL -0.1367 0.1468 -0.9312 0.3519 

LULEÅ 0.1802 0.1325 1.3601 0.1740 

LUND 0.3080 0.1525 2.0191 0.0436 

LYCKSELE -0.4782 0.1397 -3.4223 0.0006 

LYSEKIL 0.4930 0.1347 3.6592 0.0003 

MALMÖ 0.0060 0.1632 0.0368 0.9706 

MARIESTAD 0.4221 0.1178 3.5845 0.0003 

MARKARYD 0.2322 0.2353 0.9868 0.3239 

MELLERUD 1.6596 0.1822 9.1099 0.0000 

MJÖLBY -0.0038 0.1414 -0.0267 0.9787 

MORA 0.4384 0.1344 3.2615 0.0011 

MOTALA -0.3443 0.1069 -3.2197 0.0013 

MUNKEDAL -0.2521 0.2483 -1.0152 0.3101 

MÖLNDAL -0.0158 0.1200 -0.1320 0.8950 

MÖNSTERÅS 0.2261 0.1614 1.4007 0.1615 

NACKA 0.3955 0.1952 2.0258 0.0429 

NORRKÖPING 0.1053 0.1054 0.9996 0.3176 

NORRTÄLJE 0.0563 0.1205 0.4672 0.6404 

NORSJÖ 0.7773 0.1894 4.1038 0.0000 

NYBRO 0.5962 0.1330 4.4837 0.0000 

NYKÖPING -0.2704 0.1242 -2.1770 0.0296 

NYNÄSHAMN -0.6109 0.1224 -4.9901 0.0000 

NÄSSJÖ 0.8734 0.1190 7.3366 0.0000 

OLOFSTRÖM 0.4378 0.1323 3.3102 0.0009 

ORUST -0.2091 0.1784 -1.1718 0.2414 

OSBY 0.3470 0.1355 2.5605 0.0105 

OSKARSHAMN 0.1157 0.1351 0.8569 0.3916 
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OVANÅKER 0.3002 0.1713 1.7532 0.0797 

PARTILLE -0.3203 0.1356 -2.3613 0.0183 

PITEÅ -0.2918 0.1278 -2.2837 0.0225 

ROBERTSFORS 0.2361 0.1923 1.2276 0.2197 

RONNEBY 0.1238 0.1497 0.8270 0.4084 

RÄTTVIK 0.7815 0.1779 4.3925 0.0000 

SALA -0.3316 0.1354 -2.4490 0.0144 

SALEM -0.7445 0.1968 -3.7838 0.0002 

SANDVIKEN 0.0951 0.1306 0.7280 0.4667 

SIGTUNA -0.0279 0.1787 -0.1561 0.8760 

SIMRISHAMN 0.6562 0.1836 3.5748 0.0004 

SKARA 0.2513 0.1822 1.3794 0.1679 

SKELLEFTEÅ -0.0226 0.1193 -0.1894 0.8498 

SKÖVDE 0.1038 0.1181 0.8789 0.3796 

SOLLENTUNA 0.1802 0.1864 0.9667 0.3338 

STENUNGSUND -0.0590 0.1631 -0.3619 0.7175 

STOCKHOLM 0.5733 0.1552 3.6949 0.0002 

STORUMAN 0.0191 0.2241 0.0853 0.9320 

STRÄNGNÄS 0.6294 0.1301 4.8388 0.0000 

STRÖMSTAD 0.3957 0.1556 2.5431 0.0111 

STRÖMSUND -0.0717 0.1579 -0.4543 0.6497 

SUNDSVALL 0.1732 0.1151 1.5044 0.1326 

SUNNE -0.3566 0.2211 -1.6128 0.1070 

SVEDALA 0.8221 0.2267 3.6271 0.0003 

SÄFFLE -0.4655 0.1689 -2.7566 0.0059 

SÄVSJÖ 0.8798 0.1507 5.8383 0.0000 

SÖDERHAMN -0.3604 0.1576 -2.2863 0.0223 

SÖDERKÖPING 0.6258 0.1996 3.1350 0.0017 

SÖDERTÄLJE -0.2188 0.2058 -1.0632 0.2878 

TIBRO -0.3317 0.1301 -2.5491 0.0109 

TIDAHOLM 0.3378 0.1419 2.3803 0.0174 

TIERP -0.3734 0.1652 -2.2606 0.0239 

TIMRÅ 0.2738 0.1460 1.8758 0.0608 

TINGSRYD 0.9656 0.1487 6.4915 0.0000 

TJÖRN 0.3837 0.1583 2.4232 0.0155 

TORSBY 0.1243 0.1470 0.8457 0.3978 

TRANEMO 0.1082 0.1670 0.6483 0.5168 

TRANÅS 0.9743 0.1236 7.8856 0.0000 

TRELLEBORG -0.1719 0.1152 -1.4919 0.1359 

TROLLHÄTTAN -0.4846 0.1266 -3.8290 0.0001 

TYRESÖ -0.3961 0.1333 -2.9715 0.0030 

TÄBY -0.0464 0.1603 -0.2894 0.7723 

TÖREBODA 0.8880 0.2080 4.2696 0.0000 

UDDEVALLA 0.1242 0.1059 1.1736 0.2407 

ULRICEHAMN 0.2465 0.1362 1.8101 0.0704 

UMEÅ -0.2508 0.1616 -1.5523 0.1207 

Upplands Väsby -0.3693 0.1039 -3.5534 0.0004 

UPPLANDS-BRO 0.1112 0.1190 0.9349 0.3500 

UPPSALA 0.1748 0.2166 0.8068 0.4199 

UPPVIDINGE -0.8698 0.1768 -4.9192 0.0000 

VADSTENA -0.1447 0.2900 -0.4990 0.6178 

VAGGERYD 0.6933 0.1573 4.4087 0.0000 

VALLENTUNA -0.7025 0.1686 -4.1676 0.0000 

VANSBRO 1.3361 0.2737 4.8824 0.0000 
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VARA 0.4054 0.1416 2.8633 0.0042 

VARBERG 0.3466 0.1277 2.7134 0.0067 

VETLANDA 0.2850 0.1155 2.4674 0.0137 

VILHELMINA -1.3211 0.2316 -5.7039 0.0000 

VIMMERBY 0.3228 0.1532 2.1073 0.0352 

VÅRGÅRDA 0.2649 0.2195 1.2064 0.2278 

VÄNERSBORG -0.9709 0.1579 -6.1488 0.0000 

VÄNNÄS 0.4535 0.1526 2.9713 0.0030 

VÄRMDÖ 0.4773 0.1372 3.4798 0.0005 

VÄRNAMO 0.2030 0.1158 1.7530 0.0797 

VÄSTERVIK -0.0006 0.1127 -0.0053 0.9957 

VÄSTERÅS 0.2468 0.1089 2.2662 0.0235 

VÄXJÖ -0.2901 0.1456 -1.9920 0.0465 

ÅMÅL 0.0534 0.1204 0.4433 0.6576 

ÅNGE -0.6214 0.1831 -3.3936 0.0007 

ÅRE 0.0440 0.2423 0.1816 0.8559 

ÅRJÄNG 0.3709 0.1127 3.2914 0.0010 

ÅTVIDABERG -0.4485 0.1482 -3.0261 0.0025 

ÄLMHULT 0.6215 0.1599 3.8866 0.0001 

ÄLVDALEN 0.3382 0.1654 2.0451 0.0410 

ÄLVSBYN 0.2222 0.2787 0.7973 0.4254 

ÄNGELHOLM 0.1389 0.1566 0.8874 0.3750 

ÖCKERÖ 2.6580 0.3461 7.6795 0.0000 

ÖREBRO -0.2301 0.1063 -2.1633 0.0306 

ÖRNSKÖLDSVIK 0.2629 0.1420 1.8511 0.0643 

ÖSTERÅKER -0.4442 0.1388 -3.2010 0.0014 

ÖSTHAMMAR 0.8133 0.1494 5.4437 0.0000 

ÖSTRA GÖINGE -0.7303 0.1827 -3.9962 0.0001 

ÖVERKALIX 0.8261 0.2539 3.2536 0.0012 

ÖVERTORNEÅ 1.2719 0.2007 6.3386 0.0000 

 

 


