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Abstract  

This paper is analyzing the unemployment duration difference of individuals under different 

high school programs in Sweden. The cause of the analysis has from stemmed from different 

fields of study and its effect on employment positions in the labour market. We see 

education as a factor of key importance. In addition to research on an education level, the 

type of study also plays an important role. Therefore, how different school programs affect 

unemployment duration becomes the central question we try to answer in this paper. To 

pursue a clear analysis structure, we start with previous studies on an education level and 

show the author’s interest into the research of the field of study’s effect on unemployment. 

Job search theory is applied to do analysis on the data. Then, an empirical analysis of 

unemployment duration is conducted. This is done through linear regression using the least-

squares method. Finally, conclusions are made as well as some policy implications and ideas 

for further research.  
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1. Introduction 
In modern society, education could be deemed to be the most important resource 

determining the allocation process to different labour market positions. While 

unemployment duration differences among individuals with different education levels have 

been well documented, unemployment duration amongst different fields of study remains 

largely unexplored. 

Previous research provides ample evidence of employment and income differentials among 

people with different education levels. The Country Note of Sweden summarized by the 

Organization for Economic Cooperation and Development states that, in 2012, nearly 11% of 

25-64 year old men below upper secondary education have suffered loss of jobs. While for 

the upper secondary and post-secondary non-tertiary group and the tertiary group, the 

unemployment rates are 6.1% and 4.3% respectively (Andreas Schleicher, 2012)1. Current 

economic theory and practice highlights the fact that a higher level of education determines 

a higher employment rate and level of productivity (Emilia Herman, 2012)2. Those who are 

less educated are the first to be fired and stand at the back of the job queue when there are 

vacancies to be filled. Individuals with any type of diploma have a greater chance of finding a 

new job than those who leave school at the level of primary education (Maarten H. J. 

Wolbers, 2000)3.  

In addition to the vast literature on labour market returns to different levels of education, 

scholars have been increasingly concerned about the labour market consequences from 

different fields of study. Studies on this issue have made contributions to explain wage 

differentials. Wages vary greatly by majors, even when aggregate wage is low or after 

controlling for occupation (Jeff Grogger and Eric Eide, 1995)4. Recently, scholars have started 

to recognize the importance of the specific field of an educational degree and have begun to 

analyze its impact on the labour market, such as the differences in the occupational 

attainments between people being largely due to different fields of study between them (Uri 

Shwed and Yossi Shavit, 2006)5. Meanwhile, research on job mismatching has concluded that 

the flexibility to switch to alternative jobs is dependent on the field of education (Maarten H. 

J. Wolbers, 2000)6.  
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From literature, we note the employment situation has been widely addressed (Timothy 

Slaper, 2012)7. While previous research looks at unemployment rates, wages, occupation 

attainments, job mismatch in terms of education level and fields of study difference, few 

articles question whether there are any differences for those who have the same level of 

high school diploma. In previous research, the unemployment duration spell is seldom 

related to different school programs. As a result, in this article, we try to focus on 

unemployment duration and how different fields of education affect it. It will provide a 

novel approach for understanding inequality in labour market outcomes among people with 

a same level of diploma.  

Based on the data of unemployment duration spell for 143,075 individuals in Sweden, we 

explore the question of whether, and how unemployment duration is related to different 

majors. In this article, we will focus on the group of 26 year old to 36 year old men instead of 

discussing the question on employment situation of high school graduates around the age of 

20. We control the age interval and concentrate on the middle aged men since previous 

research has shown that people of different age can have different employment situations in 

labour market. Richard points out that older workers are less likely to lose their jobs than 

younger workers, but when older workers do lose their jobs they have more trouble finding 

work than their younger counterparts (Richard W. Johnson and Corina Mommaerts, 2011)8. 

Although it could be expected that older people would have shorter unemployment 

durations than young graduates, since they have more working experience, this can be 

evaluated through the effect of job searching in the labour market. In this article, we will not 

look at the unemployment duration difference between different ages because of data 

restrictions. Using the extensive data of individuals under different high school programs, we 

use multiple linear regression to do analysis which controls for the effect of other elements 

that may have an effect on unemployment duration and research the influence of school 

programs.  

Through the data description and regression model analysis, the main conclusion of our 

essay is that school programs of practical engineering have shorter unemployment duration 

than theoretical academic tracks in the data sample analysis and from our regression. 

According to the results, from the perspective of government, more practical engineering 

programs should be encouraged if students are only planning to study at a high school level. 
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Research funding towards theoretical jobs concentrating on humanity, technical, social and 

natural science should be increased at the same time, along with ensuring those in the field 

have sufficient transferable skills. Overall, all programs at a high school level may need 

restructuring to increase employability and reduce employment durations.  

The paper proceeds with section 2 presenting the theoretical framework that will be used in 

the analysis procedure. We abstract the theories from the book Borjas Labour Economics 

and various other articles. Section 3 shows a brief literature review on previous research. 

Section 4 presents the data description on unemployment duration differences of different 

school programs. Section 5 gives the presentation of a multiple linear regression on the 

sample data to test the effect of different fields of study on unemployment duration. Section 

6 concludes the paper with a summary and discussion of the main results and policy 

implications.  

2. Theoretical Framework 
The book Labour Economics written by Borjas stating job search models of the labour market, 

shows that any given worker can choose from many different job offers. Wage differentials 

for the same type of work encourage an unemployed worker to “shop around” until he or 

she finds a superior job offer. Nevertheless, workers might keep on searching for a better job 

even after they accept a particular offer. The wage offer distribution gives a frequency 

distribution describing the various offers available to a particular unemployed worker in the 

labour market. Search activities are costly, each time the worker applies for a new job, he or 

she incurs transportation costs and other types of expenses. The longer they search, the 

more likely it is that they will get a high wage offer; longer searches, however, mean that it 

costs more to find a job. The reservation wage is the threshold wage that determines if the 

unemployed worker accepts or rejects incoming job offers. The reservation wage equates 

the marginal revenue and the marginal cost of the search. The length of unemployment is 

predicted by the job search model that unemployment spells will last longer when the cost 

of searching falls and the benefits from searching rise (George J. Borjas and McGraw-Hill, 

2009)9.  

The question is then how can job search theory explain why people in different fields of 

study have different unemployment durations in the labour market. From both the aspect of 
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labour market and labour forces themselves, we will deduce the theory to fit our research 

question as follows.  

We start with the perspective of the labour market, which provides different job 

opportunities for different majors. These opportunities vary in size and growth dependent 

on the specific industry. In 2010, industry sectors of retail and wholesale trade, state and 

local government, professional and business services, health care and social assistance 

accounted for more than half of all employment. Service industries are projected to account 

for the most job growth between 2010 and 2020. However, goods producing industries are 

projected to stay at about the same level of employment over the same decade10. Therefore, 

people under different school programs gain different job opportunities from different 

industries in the labour market, resulting in various time periods for finding jobs due to 

varying job growth. Furthermore, fields of study differ from each other when it comes to the 

extent of conveying their professional knowledge. For some job positions like doctors, 

teachers and science researchers, employers prefer occupation-specific degrees to 

applicants with a general education (Rolf K. W. van der Velden and Maarten H. J. Wolbers, 

2007)11.  A broad general education may consist of an understanding of the flow of ideas and 

events in history, the different cultures in today’s world, an international outlook, basic 

knowledge of human behavior, a sense of the breadth of ideas, issues and contrasting 

economic, political and social forces in the world, understanding of critical thinking and 

experience in making valued judgments (Mark Spofforth et al., 2005) 12. Diplomas 

concentrating more on general skills may have a broader range of choice of work and take 

less time to find appropriate jobs than the applicants in specific educational degree. The 

labour market provides different wages for different majors, with wage growth varying in 

different industries. Median earnings among college graduates vary from $55,000 for 

engineering majors to $30,000 for humanities majors, including psychology and social work 

in 2010. Majors with high technical, business and healthcare content tend to earn the 

highest amount among college graduates. Engineering majors lead in earnings among 

college graduates followed by computer, mathematics, and business majors (Anthony P. 

Carnevale et al., 2012)13. In addition, employees exert more control over a job if they have 

acquired specialized abilities, with employers willing to pay higher wages to individuals 

whose skills match the kind of work that has to be done (Herman G. van de Werfhorst, 
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2002)14. Therefore people with a specific education are more likely to find jobs with a higher 

salary in the labour market. If they are satisfied with the job offer, they will stop looking for 

another job and end the unemployment duration.  

After this discussion on the labour market, we will look at the labour forces themselves. 

Findings from other articles show that reservation wages of people with business, economics 

or law degree are higher than that of people with other specialties in general (Ecaterina 

Loghinova, 2012)15. As a result, people with the same level school diplomas from different 

fields of study have different thresholds when accepting a job which will cause the 

unemployment duration difference among different majors. Concerning the situation in 

Sweden, minimum wages are relatively high by international standards and have increased 

concurrently with real wage growth since 1995. It is said that the minimum wages in Sweden 

are not regulated by law, but subject to bargaining between employers and trade unions and 

form part of collective agreements. It is obvious that minimum wages are binding mainly in 

service sectors, such as hotels, restaurants and retail. In other sectors of the labour market, 

the impact of minimum wages on the wage structure and employment is likely to be small 

(Per Skedinger, 2008)16. Trade union intervention can lead to market failure in which the 

economy is in disequilibrium, having an excess supply of labor. Thus, minimum wages result 

in increasing unemployment rates and longer unemployment duration for the low paid 

works as their reservation wage is not as high as the minimum wage. For graduates with 

college degrees this may not be of great significance due to the likelihood of taking on 

management roles within these sectors. But for our study on those with only higher school 

diploma it will be more important as they struggle to get into roles beyond the bottom of 

the career ladder in the same sectors, especially due to the current harsh job climate. The 

minimum wage should encourage the desire for employment, as without one the prospect 

of a benefit trap become more likely in which one would gain more from living off of 

benefits than choosing to work. We therefore assume that through the function of the 

minimum wage people will actively seek employment rather than live off of benefits. 

3. A brief Literature Review on Previous Research 
Previous research on unemployment duration has been carried out on multiple influencing 

elements. Benefit systems affect the unemployment duration spell significantly. The general 
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finding from empirical literature is that it takes about an extra 14 weeks of benefit duration 

to increase the unemployment duration by one week (Rafael Lalive et al., 2011)17 . While 

those unemployed who gain employment when they are still in the benefit duration tend to 

find jobs which last longer and pay higher wages, as they can afford to reject job offers 

(Marco Caliendo et al., 2012)18 .  Research on the availability of childcare during 

unemployment in Sweden, which requires that municipalities should offer childcare to 

unemployed parents for at least 15 hours each week, found that this increased probability of 

21 percent of finding work for mothers ( Ulrika Vikman, 2010)19 . 

Personal characteristics such as age, race, gender and mental health have all been looked 

into by previous scholars. People aged 55 and over seemed to suffer a longer unemployment 

duration than young people (Sara E. Rix, 2010)20. Baffoe-Bonnie and Gyapong argue that the 

probability of unemployment and the duration of unemployment are different for whites 

and black workers (John Baffoe- Bonnie and Anthony O. Gyapong, 2010)21. Looking into 

gender, laid-off female workers had a lower probability of leaving unemployment than their 

male counterparts and that women’s unemployment periods were longer (Fenglian Du et 

al.2009)22 . A fresh perspective on the interaction between mental health and finding jobs 

shows that unemployment may worsen mental health. Mental health problems, particularly 

the common mental disorders such as anxiety and depression, may make it more difficult for 

a person to obtain and/or hold a job (Li Chen et al.2012)23. 

The study of different geographic areas in a country shows that more than half of 

unemployed individuals in rural areas stay jobless for 12 months and longer, while about one 

fifth of them become employed within 6 to 12 months unemployment spell. Analysis leads 

to the conclusion that both for men and women in the rural areas hold a longer 

unemployment spell than people in towns (Agnė Laužadytė, 2013) 24. Strong business cycle 

effects are also identified. It is found that men have a lower risk of becoming unemployed 

when the labour market is tight, in which employers compete for employees, than men who 

is in a loose market, in which there are more workers than jobs available (Adriaan Kalwij, 

2010) 25. 

Meanwhile, the field of study influencing the employment situation has been accounted for 

by other scholars. From the point of job satisfaction scores, it is reported that graduates 
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from education and computer sciences are more satisfied than graduates from other fields, 

with law graduates being less satisfied (Luis E. Vila et al., 2007) 26. People who invested in 

economic and cultural types of training do well in the labour market (Herman G. van de 

Werfhorst and Gerbert Kraaykamp, 2001)27. Other empirical results add to the relevant 

literature showing that social science graduates’ skills and competencies are not sufficiently 

appreciated, used, or in demand (Foteini Kougioumoutzaki and Aglaia G. Kalamatianou, 

2012)28. As a result, they may find it difficult to achieve job satisfaction than individuals in 

other majors.  

Considering the occupational specificity of majors, students who earn degrees in fields with 

high occupational specificity have significantly higher occupational status than those who 

earned degrees in fields with low occupational specificity initially. However, growth over 

time presents a notably different pattern, with individuals majoring in fields with high 

occupational specificity experiencing a significantly lower growth in occupational status 

which includes both occupational education and earnings compared to individuals majoring 

in fields with low occupational specificity (Josipa Roksa and Tania Levey, 2010)29.  

Looking at the unemployment rates, during the financial crisis, which began in December 

2007 and took a particularly sharp downward turn in September 2008, more than two-thirds 

of the job losses were in construction and manufacturing. While the total employment in 

manufacturing remains far below the level from before the recession within professional 

business services and personal services along with natural resources have not only recouped 

their losses, but also have increased their employment levels (Anthony P. Carnevale et al., 

2012)30. There are higher unemployment rates for majors such humanities, economics, 

business and technical fields of study owing to increased numbers of students in these fields. 

Majors including science and mathematics are associated with a favorable decrease in the 

unemployment rate (Alicja Byreks-Rapala, 2012)31. 

While, very few studies have attempted to address the question of how unemployment 

spells differ across different fields of study. It has been found that majors like education, 

engineering, health, welfare and services and tourism appear to be particularly effective at 

avoiding short term unemployment spells. Sciences, computer science health and welfare 

are particularly effective at preventing long term unemployment (Imanol Nunez and Ilias 
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Livanos, 2010)32. In this article, we argue that individual under different school programs are 

likely to suffer different unemployment periods and the determinants of this duration for 

different majors will also be highlighted. 

4. Data Description 
The data we use in the article contains a sample of people that were registered as 

unemployed at the Swedish Unemployment Agency at 23ed April, 2007. For this sample of 

individuals, the data contains the unemployment history from 1999 to 2007. All of the 

individuals in the sample were male aged from 26 to 36 in Sweden, which means they are 

now in their prime working age from 32 to 42 and no data has been displayed on females at 

this time. In Sweden, all of the male individuals have to take a military enlistment test which 

measures their cognitive ability, and as a result of that, we are able to the cognitive ability 

level of each individual, which for most countries data could not be found in our data sample. 

Swedish women are not required to take the test so we cannot get the data of their 

cognitive ability level. We will not put male and female individuals together to do analysis 

since gender difference has an influence within employment. By focusing only on the male 

for further analysis we can ignore this influence. The data sample is selected as a non-

random sample, since each individual record is not equally to be selected and man aged 

between 26 to 36 year old with a high school diploma has higher priority of being chosen as 

part of the sample. As a high selection bias sample, it cannot reflect the unemployment 

duration situation for all the members in society in Sweden. 

Frequency of unemployment and unemployment duration were revealed of men who 

graduated from various high school programs. Apart from the unemployment status, there is 

also information about exact high school programs for each individual. There are a total of 

18 high school programs shown in the data. These programs vary from 2 to 3 year covering 

the fields of business administration, commerce, management & maintenance, construction, 

vehicle & repair, vehicle, electronics & telecommunication, technical, social, social science, 

humanities, agriculture & forest, natural science, kitchen staff and others.  

In addition to the above, other variables on the family situation, like the number of children 

in the family, year of schooling and the earnings of parents. These variables will be used for 
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make multiple linear regression, in order to estimate their influence on male individuals’ 

unemployment duration for different high school programs in Sweden.  

                     Table 1. Unemployment durations of men aged from 26 to 36 in Sweden 

Overall Situation on Individuals 

Total No. Observations                                                143024 
Average unemployment duration(day)                    121.459 

According to different school programs 

  Label for school program No. observations School programs (%) AUD (day 

  Two-year school program    

  business administration 2 1567 1.1 132.24 

  commerce 2 7841 5.5 135.68 

  management and maintenance 2 4005 2.8 126.60 

  construction  2 27574 19.3 104.56 

  electronics & telecommunication 2 13322 9.3 132.54 

  vehicle & repair 2 33433 23.4 125.29 

  vehicle 2 1955 1.4 105.81 

  social 2 8021 5.6 128.37 

  agriculture & forest 2 4854 3.4 105.57 

  kitchen staff 2 3289 2.3 108.12 

  other 2 11278 7.9 127.70 

  Total 117179 82 120.85 

Three-year school program    

  business administration 3 7966 5.6 125.68 

  technical 3 2476 1.7 127.81 

  technical 4 2172 1.5 133.42 

  social science 3 4069 2.8 122.11 

  humanities 3 571 0.4 141.66 

  natural science 3 2181 1.5 128.82 

  other 3 6450 4.5 115.47 

  Total  25896 18 127.85 

Note: No.observation is the number of individuals in high school programs. School program 
represents the percentage of number of individuals studying the high school program. AUD is short 
for Average Unemployed Duration. The number beside each program stands for the education period. 
 

As Table 1 represents the employment status of workers within the data sample, we note 

that during the year 1999 to 2007, 143,075 observations are recorded and the average 

duration of individuals among 26 year old to 36 year old men is about four months. Although 

some individuals had already become unemployed before the investigation began. This kind 

of unemployment duration spell is called a left censored spell. On the contrary, there were 

some other individuals that remained unemployed even when the investigation ended. And 

this kind of unemployment is called right censored spell. In our data sample, we only have 

right censored spells which totals 51 and thus which consists of 0.03% of the whole 

observations. It will not have significant effects on our analysis when we remove this and 

reserve 143,024 observations.     
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In the large categories of the programs, the number of individuals in the two year 

classification takes up 82%, which occupies the majority number of entire sample. While 

three year school programs take up only 18% of the sample. With respect to average 

unemployment duration, we find that the large category of three-year school programs with 

an unemployment duration spell of 127.85 days is a one week longer than the two-year 

school programs. Then it seems that individuals under three-year school programs have 

longer unemployment duration spells in total than the two-year programs.  

 

Note: The vertical axis in the figure is a dual-axis. On the left, it is the number of observations and on 
the right, it is the average unemployment duration. The green bars represent the three year school 
programs. The red bars represents the two year school programs. The blue bars present the average 
unemployment duration of school programs from the fewest observation to the largest.  
 

When we look at the particular cases for different school programs, Figure 1 shows them 

more directly than Table 1. The programs in Figure 1 from left to right ranks from low to high 

according to the number of individuals under the programs. As we can see, although the 

number of individual from humanities 3 year to vehicle & repairing 2 year is increasing the 

unemployment spells fluctuate. They are not proportional to the number of learners in 

different school programs.  

The number of individuals majoring in engineering courses are the largest in absolute 

quantities, with vehicle & repair 2 year, construction 2 year and electronics & 

telecommunication 2 year the three largest. Construction 2 year has the lowest average 
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unemployment duration of 104.56 days, but vehicle & repair 2 year and electronics & 

telecommunication 2 year have a relatively higher unemployment duration of 132.54 and 

125.29 days. As for the number of learners in the bottom three school programs, which are 

humanities 3 year, business administration 3 year and vehicle 2 year, we can see that 

humanities 3 year has the longest unemployment duration in all the school programs of 

141.66 days. We see a significance difference between business administration 3 year and 

business administration, with more than 7,000 individuals in the former and only about 

1,500 in the latter one. Meanwhile, Figure 1 shows that program business administration 3 

year has a lower unemployment duration spell than business administration 2 year, seven 

days less than the two year program. Also vehicle based programs, compared with vehicle & 

repairing 2 year, vehicle 2 year has much smaller number of learners but shorter a 

unemployment duration of 105.81 days which is the third shortest among all of the school 

programs. The shortest unemployment durations are construction 2 year and agriculture & 

forest 2 year of 105.57 days for the latter. 

To sum up Table 1 and Figure 1, it is found that school programs on practical engineering are 

the most popular, with these programs are usually under the category of two year programs. 

Theoretical academic tracks including humanities 3 year, technical 3 & 4 year and natural 

science 3 year have the least learners and they are all under the three year programs 

category. Respects to unemployment duration, two-year programs have shorter spells than 

three-year programs not only on an overall view, but also from the view of program size.   
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Table 2. Summary statistics of various involved in analysis, by school program 

Label of school 
program 

Continuous variable 

 Cog_abi Edu_f Edu_m Inc_f Inc_m 

 Mean SD Mean SD Mean SD Mean SD Mean SD 
Two-year  
School program  

          

bus adm 2 0.33 0.78 10.49 2.86 10.63 2.53 69323 31541 27002 19014 
comm 2 0.01 0.85 10.32 2.68 10.55 2.38 64518 29221 25041 20748 
man & mai 2 0.24 0.84 10.36 2.61 10.84 2.33 59799 23352 24636 19520 
const 2 -0.10 0.87 9.71 2.49 10.20 2.33 59001 21835 23118 19148 
el & tele 2 0.53 0.80 10.27 2.62 10.64 2.45 61781 24300 23413 19601 

veh & rep 2 -0.23 0.93 9.52 2.46 9.97 2.27 56684 23378 22972 20559 
Veh 2 -0.21 0.85 9.31 2.38 10.29 2.24 57510 19580 20717 20110 
soci 2 0.30 0.81 10.78 2.88 11.10 2.63 64374 27976 26687 21434 

agri & for 2 -0.04 0.94 9.46 2.44 10.27 2.41 54949 24908 21983 18772 
kit stf 2 0.15 0.87 10.53 2.78 10.87 2.48 62630 32707 26695 19746 
other 2 0.05 0.96 10.37 2.75 10.73 2.48 60174 25676 25733 20256 
Three-year 
School program 

          

bus adm 3  0.73 0.70 11.41 2.90 11.52 2.65 72957 35713 28514 22198 
tech 3 1.25 0.77 11.57 2.69 11.90 2.56 67130 30791 26698 24058 
tech 4 1.25 0.77 11.38 2.99 11.50 2.55 67778 32908 26511 22145 
soci sci 3 0.79 0.72 12.00 3.09 12.09 2.71 72091 36128 30205 24028 

hum 3 0.76 0.76 11.80 3.12 11.89 2.75 67076 33216 30522 22556 
natu sci 3 1.41 0.70 12.14 3.15 12.05 2.86 73312 41798 31224 25056 
others 3 0.01 0.97 10.13 2.55 10.60 2.34 59043 24297 23585 18952 

Label of school 
program 

Discrete variable 

 Family size (% in interval)  Family size (% in interval) 

 0-3 4-6 7-9 10+  0-3 4-6 7-9 10+ 
Two-year  
School program  

    Three-year 
School program 

 

bus adm 2 85.9 13.7 0.4 0.0 bus adm 3  88.2 11.5 0.3 0.0 
comm 2 83.3 16.0 0.7 0.0 tech 3 88.5 11.2 0.3 0.0 
man & mai 2 80.8 18.4 0.8 0.0 tech 4 86.7  12.7 0.5 0.1 
const 2 80.3 18.5 1.0 0.2 soci sci 3 88.0 11.6 0.4 0.0 
el & tele 2 83.2 15.8 0.9 0.1 hum 3 87.7 12.3 0.0 0.0 
veh & rep 2 77.0 21.2 1.5 0.3 natu sci 3 85.6 13.9 0.5 0.0 
Veh 2 78.5 20.0 0.7 0.8 others 3 81.1 17.9 0.9 0.1 
soci 2 84.0 15.1 0.8 0.1      

agri & for 2 74.2 23.6 2.0 0.2      
kit stf 2 80.8 18.2 0.8 0.2      
other 2 78.6 20.0 1.2 0.2      

Note: Cog_abi is the score for cognitive abilities for individuals from the military enlistment test. 
Edu_f is the education of fathers in years and Edu_m is the education of mothers in years. Inc_f is the 
income of fathers in 1980 and Inc_m is the income of mothers in 1980. Family size is the number of 
children in the family. 0-3, 4-7, 8-9 and 11+ are the different interval for number of children.  

        

Table 2 presents the variables that will be used in our linear regression analysis. With respect 

to the characteristics of human resource, the table presents that individuals under two year 
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school programs have a lower cognitive ability level than those under three-year on average. 

Workers majoring in practical engineering programs, especially construction 2 year, vehicle 

& repair 2 year and vehicle 2 year have a much lower level of cognitive ability than the 

theoretical academic tracks like natural science 3 year, technical 3 year and technical 4 year. 

Thus, we might find that workers under the theoretical academic tracks gain higher cognitive 

ability level compared to the workers under practical engineering programs. 

As for the number of children, a majority of families in Sweden have 2 or 3 children. Seen 

from Table 2, around 80% of individuals in two year programs have less than 4 children in 

the family while over 85% of individuals in three year programs have zero to three children. 

Most people in three year programs have a smaller number of children in the family than the 

two-year programs’. The practical engineering programs of agriculture & forest 2 year, 

vehicle & repairing 2 year, vehicle 2 year have the largest family size. Three year programs 

have an average smaller family sizes, with the theoretical academic tracks of technical 3 year, 

business administration 3 year and technical 4 year having the highest percentage of family 

size in the zero to three 

interval.

 

Note: The vertical axis in the figure is a dual-axis. On the left axis is the education of fathers in years 
and on the right axis is the income of fathers in 1980. The dark green bars represent the average 
years of father education and the light green bars represent the average income of fathers in 1980.  
 

Figure 2 displays the relationship between years of education and the income level. In 

general, receiving more education has a positive effect on income, so that when the 
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education level increases, the income increase at the same time. From both Figure 2 and 

Table 2, we see that the education duration of parents in vehicle 2 year, agriculture & forest 

2 year and vehicle & repairing 2 year is relatively shorter and income of parents in these 

programs is lower than the other programs. In general, all of the people with lower 

education and lower income are two-year programs. In contrast, three-year programs have 

high parents’ education level and income, with highest education duration for social science 

3 year at 12.09 years and highest income levels for natural science 3 year for both of the 

father and the mother at 73312 and 31224 respectively. 

 

Note: The green points represent the average years of father education and the red points represent 
the average years of mothers education. The blue bars are the cognitive ability level for different 
high school programs.  
 

From figure 3, we see a positive relationship between education duration of parents and 

their children’s cognitive ability level. We also see that the years of schooling for mothers is 

generally higher than fathers in the family for all the school programs, yet from Table 2 

mothers’ incomes are much lower compared to the fathers’ on average. However, as a 

whole, the education length of the father and mother and income of the father and mother 

both have a positive correlation on cognitive ability.   
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5. Linear regression 
5.1 Least-squares method 
Multiple linear regression is used in research to examine the effect that various factors may 

have on output variables. The regression model can be fitted using a range of readily 

available statistical packages. In our study on the labour market situation of unemployment 

duration, regression models will be used to explore the factors that have an effect on 

unemployment duration.  

The method of least-squares will be applied to give us the best linear unbiased estimates. It 

is a procedure which is computationally simple and penalizes large errors relatively more 

than it penalizes small errors. The criterion of least-squares method is to minimize the sum 

of the squared deviations to get the line of best fit. The least-squares criterion can be stated 

formally as follows:                             

                                                        Minimize  

where  represents the actual value of  for observation  and corresponds to the value of 

 for that observation, while  is the number of observations. is called the fitted or 

predicted value of  on the hypothesis function associated with observation . Thus, for 

each observation on , there is a corresponding deviation of the fitted value from the actual 

value of . The sum of squares of these deviations is what we wish to minimize; it will allow 

us to calculate a measure of how well the hypothesis function fits the data (Ranald J. 

Wonnacott and Thomas H. Wonnacott, 1979)33.  

5.2 Linear regression 

This part we will concentrate on the multiple linear regression model. Before we build the 

model we have to realize several assumptions of the model. 

 The relationship between and  is linear and is given by hypothesis function. 

 The X’s are nonstochastic variables. In addition, no exact linear relationship exists 

between two or more independent variables.  

 The error has zero expected value for all observations.  

 The error term has constant variance for all observations. 

 Errors corrsponding to different observations are independent and therefore 

uncorrelated. 
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 The error term is normally distributed (Robert S. Pindyck and Daniel L. Rubinfeld, 

1997)34. 

From the assumptions above, variables or factors included in the regression model should be 

carefully considered, although which factors that might be potentially significant or 

important need to be determined. We have two possible aims when selecting variables to 

include in a model. The first is to obtain as simple a model as possible which will give 

accurate forecasts. The second aim is to build a model that will help to explain which of the 

factors have effects on the outcome and what the nature of that effect is (Sandra R Bonellie, 

2012)35.  

The purpose of our article is to compare unemployment duration difference, among 

different school programs. Daniel B. Suits states that the dummy variable is a simple and 

useful method of introducing into a regression analysis, information contained in variables 

that are not conventionally measured on a numerical scale like race, sex, region, occupation, 

etc (Daniel B. Suits, 2013)36. As a result, it is suitable to use the dummy variables for school 

programs in our case, for they are not measured in a numerical way. There are more than 

140,000 individuals included in the data sample, so we are able to construct a large enough 

set of dummy variables to exhaust the information contained in the original qualitative scale.  

Categories can be dichotomous or polytomous. All respondents who are members of a 

particular category are assigned a code of 1; respondents not in that particular category 

receive a code of 0. For example, a dummy variable coded 1 for a respondent who is in the 

business administration 2 year school program, we include a second dummy variable coded 

1 for a respondent who is in the commerce 2 year. The other programs can be done in the 

same manner. Since there are 18 different school programs in our case, we could have as 

many as 17 dummy variables, the eighteenth category serving as our reference group. 

Therefore, before we actually code the data, we must choose our reference groups. Here we 

choose the program construction 2 year as the reference group because the average 

unemployment duration value of this program is the shortest among all the school programs 

according to the data analysis in section 4. It will be easier for us to perform and make 

comparison of unemployment duration among different school programs, due to it being the 

shortest duration, with the construction 2 year is chose as the reference category, the 
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bivariate regression coefficient for the dummy variables of other school programs will 

express the average unemployment duration for every other school programs relative to 

unemployment duration for construction 2 year. In other words, the regression coefficient 

will express the difference between construction 2 year group and others (Melissa A. Hardy, 

1993)37. 

In order to make our model more precise, we calculate and plot a histogram of 

unemployment duration spell of 143,024 individuals. We see a significant right skew in this 

data sample, which means the mass of cases are bunched at lower values as showed in 

Figure 4.  

Note: The vertical axis is the number of observations in the unemployment duration spell interval. 
The horizontal axis is the 23 intervals of different unemployment duration spells (day).  

 

If we calculate and plot the histogram using logarithm of unemployment duration spell, 

however, we see a distribution that looks much more like a normal distribution.  
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Note: The vertical axis is the number of observations in the logarithms of unemployment duration 
spell interval. The horizontal axis is 8 intervals of different logarithms of unemployment duration 
spell.  

 

As the condition stated above, we decide to take logarithms of our unemployment duration  

to do the analysis. The unemployment duration spell is a distribution called the log-normal 

distribution which is defined as a distribution whose logarithm is normally distributed, but 

whose untransformed scale is skewed. Logarithmic transformations are a convenient means 

of transforming a highly skewed variable into one that is more approximately normal. 

Logarithmic transformations in a regression model are a very common way to handle this 

situation where a non-linear relationship exists between the independent variable of 

different high school programs and dependent variables of unemployment duration. When 

we use the logarithm of unemployment duration spell instead of the un-logged form, it 

makes the effective relationship between them non-linear, while preserving the linear model 

as well (Anderw Gelman and Jennifer Hill, 2007)38. 

According the data analysis in part 4, the variables cognitive ability level of individuals, 

education year of parents, income of parents in 1980 and family size are used as the control 

variables in our model. All of the variables should have influence on the unemployment 

duration, so holding them constant helps us to test the relative impact of the independent 

variables of different high school programs. These control variables have all been assessed 

http://en.wikipedia.org/wiki/Independent_variable
http://en.wikipedia.org/wiki/Independent_variable
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through prior research to have an effect on the duration of unemployment, especially the 

cognitive abillity variables. The cognitive ability is an important part of ability bias, which 

means if we do not control for cognitive abiltiy, the influece of different school programs to 

unemployment duration will be enlarged. Making cognitive ability variable to be controlled 

variable is the way eliminating the influence of cognitive ability, or the difference of school 

programs will be given a lot more credits than it deserves. We use control variables within 

the regression to ensure that the error term is not related to the dependent variable, which 

would mean the assumptions necessary to do our least square regression are not all satisfied. 

This would mean that our regression would no longer be the best linear unbiased estimator. 

Here we build the multiple linear regression model, written as: 

 

We use SPSS to do our analysis and the details of which are put in the appendix. For each 

predictor variable in a multiple regression analysis, the output provides an unstandardized 

regression coefficient and a standardized coefficient. Unstandardized relationships indicate 

the average change in the dependent variable associated with 1 unit change in the 

dependent variable, statistically controlling for the other independent variables. 

Standardized results are used to compare the strength of the effect of each independent 

variable on the dependent variables (Kim Jae-On and Mueller Charles W., 1981)39. Due to 

these reasons, we use the unstandardized coefficients and the results are shown in Table 3.  
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Table 3: Linear regression estimations of unemployment durations by different school programs 

Label of school program Constant Standard Errors Significant Levels 
construction 2 4.044 .094 .000 

Two-year school program Unstandardized Coefficient   

business administration 2 0.252 .038 .000 

commerce 2 0.208 .019 .000 

management and maintenance 
2 

0.123 .024 .000 

electronics & 
telecommunication 2 

0.210 .016 .000 

vehicle & repair 2 0.118 .012 .000 

vehicle 2 0.069 .035 .046 

social 2 0.193 .018 .000 

agriculture & forest 2 -0.008 .023 .714 

kitchen staff 2 0.056 .027 .036 

other 2 0.164 .016 .000 

Three-year school program    

business administration 3 0.195 .019 .000 

technical 3 0.216 .030 .000 

technical 4 0.235 .033 .000 

social science 3 0.184 .024 .000 

humanities 3 0.416 .063 .000 

natural science 3 0.192 .032 .000 

other 3 0.044 .020 .024 

Controlled variable    

cognitive ability -0.027 .004 .000 

education of father 0.009 .002 .000 

education of mother -0.006 .002 .000 

income of father -0.003 .008 .703 

income of mother 0.003 .003 .257 

family size 0.008 .003 .018 

 

Due to the structure of our equation we have to interpret the values of the coefficients and 

their meanings specifically to the function of the variables as we have the equation in the 

form of log-linear and log-log variables. Interpreting the effect of cognitive ability on the 

unemployment duration, a one unit increase in cognitive ability will lead to a 2.7% decrease 

in the unemployment duration. This follows economic intuition that an increase in cognitive 

ability will lead to reduction in unemployment duration. A one unit increase in education of 

the father and mother will lead to 0.9% increase and 0.6% decrease in the unemployment 

duration spell. While a 1% increase in the income of the father and mother will lead to a 3% 

decrease and 3% increase respectively in the unemployment duration, although these 

estimates are not significant at even 20% significance level. The effect of family size on 

employment duration is that a one unit increase in family size category will lead to a 0.8% 

increase in unemployment duration; this while not being significant at 10% significance is 

significant at a 20% level. We interpret the coefficients of the dummy variables for the high 
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school programs through their interpretation relative to the constant, 4.044, given by 

construction 2 year. Therefore any positive coefficients will show an increase in 

unemployment duration while a negative coefficient will show a decrease in unemployment 

duration relative to studying the construction 2 year program. We must account for the fact 

that these figures are in logarithmic form and therefore we cannot assess them literally as 

the days of unemployment.  

All our coefficients of school programs are positive number, except for agriculture & forestry 

2 year which we can see in the appendix is not significant even at a 20% significance level. It 

implies that individuals in construction 2 year will still have the shortest unemployment 

duration in the future. The larger the coefficient of the program the longer unemployment 

duration the individuals in the program will have. When we come to the coefficients of other 

high school programs, their magnitude closely reflects the data we analyzed in Section 4 

when comparing the ranking of programs against construction 2 year relative to the increase 

in length of unemployment. Concretely, 2 year program in business administration with the 

coefficient 0.252 is the highest among 2 year school programs, which means we can take 

exponential to the sum of 0.252 and the constant 4.044 to get the estimated unemployment 

duration. It is same for the other school programs. As for humanities 3 year, its coefficient 

0.416 is the highest among three year programs. We can obtain the estimated 

unemployment duration by taking exponential to sum of its coefficient and constant 4.044. 

Since the coefficients express the average unemployment duration for every other school 

programs relative to unemployment duration for construction 2 year, agriculture & forest 2 

year and vehicle 2 year rank the second and third shortest unemployment duration due to 

the smallest magnitude of their coefficients, which follows what we have seen before in our 

data. Humanities 3 year, technical 4 year and technical 3 year programs have the largest 

coefficients and thus imply these programs have the longest unemployment durations. 

Practical engineering programs under the two year program category are more likely to 

suffer shorter unemployment duration spells than the theoretical academic tracks under 

three year or above programs.  

Considering the control variables, cognitive ability has a relative higher negative effect 

compared to the other controlled variables. We can see that the influence from program 
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differences has the strongest effect on people in the same level of education when assessing 

the determination of differences in unemployment duration spells. 

6. Conclusion  
6.1 Results 
The main result of our essay is that school programs under two year category like 

construction 2 year, agriculture & forest 2 year and vehicle 2 year have shorter predicted 

unemployment duration and school programs under three-year category such as humanities 

3 year and the technical programs have longer predicted unemployment duration. Our 

results follow what we have seen in the data and show that there is a difference in the 

unemployment duration between the subsets of practical engineering and theoretical 

academic tracks, with the former usually taking two years to study and the latter taking 

three years. With regards to job search theory, we analyze the reasons of these results from 

the aspect of the labour market. Firstly, the labour market may provide more job 

opportunities for practical engineering majors. We know that there is strong demand for the 

housing, agriculture, forestry and vehicle sectors. However, the number of job related to 

academic tracks is relatively less, with companies and organizations who have these kinds of 

jobs available usually want to hire employees with a college or higher education diploma, 

instead of people holding just a high school diploma. With respects to the labour forces, 

reservation wages differs among majors. People learning theoretic academic tracks usually 

have a higher reservation wage than people learning practical engineering. As a result of that, 

they may spend more time searching for a job they are satisfied with. Therefore, people with 

differing school programs at the same level of qualification can have different 

unemployment durations. 

6.2 Policy Implications 
The results of our analysis have important policy implications for the Swedish education 

system. Sweden is a highly-educated and healthy society with one of the highest standard of 

living in the world. The tradition of universalism and comprehensiveness has been the 

character of the Swedish education system (Girma Berhanu, 2011)40. To facilitate individuals 

to adjust their skills to the changes in market demands, Sweden already has a policy to 

stimulate formal adult education at different levels (Stenberg Anders, 2012)42. In addition, 
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vocational education and training policy is nurturing lifelong learning in Sweden (Bostrom 

Ann Kristin et al., 2001)42.  

An important lesson that can be learned from the analysis on unemployment duration 

differences of various high school programs in Sweden is that regardless of the 

unemployment rates of different school programs, according to the unemployment duration 

spells, school programs might need to be restructured and readjusted. This restructure 

would need to focus on making people more employable straight out of high school. So as to 

reduce the time of unemployment, which on average at 4 months would be deemed by 

policy makers as an unacceptably long time. This would have to be implemented across all 

school programs regardless of length for all programs including theoretical research and 

practical engineering. Other articles observe that in large number of other countries, 

humanities graduates possess risk of unemployment above the average (David Reimer et al., 

2008)43. A policy that could practically address this issue could be one that focuses on 

expending the skill set of those studying humanities to make them more employable in a 

wider range of jobs. This could be done by promoting the communicative skills of those who 

study humanities programs and reinforce that benefits employees in the range of industries.  

Due to the high demand for those with practical engineering qualifications the availability of 

these programs should be increased according to the market requirements. Research 

funding could for jobs of a theoretical nature concentrating on humanities technical, social 

and natural science should be increased. Funding could aimed at encouraging people to 

further their education past high school level to increase their employability, through the 

known gains in cognitive ability thus reducing unemployment durations as described in our 

regression.  

6.3 Further Research 

From the result of research and findings from this article there are various areas of further 

research that could be of key interest to evaluate further the influence and importance of 

high school diplomas on the subject of unemployment duration. Study into the comparisons 

between the rate of unemployment and the unemployment duration for those with varying 

fields of study at a high school level would be of interest to assess whether there is a positive 

relationship between the rate of unemployment for a field of study and its average duration. 
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This would help to evaluate the allocation of educational resources into different programs 

and give information to direct future students in which subject to study, helping balance the 

labour market’s educational skill set. It would also be of interest to compare the 

unemployment duration for different fields of study at a college level to that of the high 

school level. This would emphasise the programs that should be encouraged to be 

progressed beyond a high school level and leading to information that could be used for 

policy use of how to allocate educational resources and funding. It would also help gain 

helpful insight for students own evaluation when considering higher education. 
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7. Appendix 
 

Regression 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .068a .005 .004 1.2388900323 

 

a. Predictors: (Constant), familysize, D_Oth3, D_Hum3, D_Bus2, 

D_Veh2, D_NatS3, D_Tech4, D_Tech3, D_Kit2, D_ManM2, LogInc_f, 

D_AgrF2, D_SoSc3, LogInc_m, D_Com2, D_Soci2, D_Bus3, D_Oth2, 

edu_mother, D_ElTe2, edu_father, Con_abi, D_VehR2 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 748.057 23 32.524 21.191 .000b 

Residual 160394.739 104502 1.535   

Total 161142.797 104525    

 

a. Dependent Variable: LogSp 

b. Predictors: (Constant), familysize, D_Oth3, D_Hum3, D_Bus2, D_Veh2, D_NatS3, D_Tech4, 

D_Tech3, D_Kit2, D_ManM2, LogInc_f, D_AgrF2, D_SoSc3, LogInc_m, D_Com2, D_Soci2, 

D_Bus3, D_Oth2, edu_mother, D_ElTe2, edu_father, Con_abi, D_VehR2 

 

 

 

 

 

 

 



26 

 

Coefficientsa 

Model Unstandardized 

Coefficients 

Standardized Coefficients t Sig. 

B Std. Error Beta 

1 

(Constant) 4.046 .094  42.966 .000 

D_Bus2 .252 .038 .021 6.710 .000 

D_Com2 .208 .019 .038 11.199 .000 

D_ManM2 .123 .024 .017 5.053 .000 

D_ElTe2 .210 .016 .049 13.447 .000 

D_VehR2 .118 .012 .040 9.896 .000 

D_Veh2 .069 .035 .006 1.993 .046 

D_Soci2 .193 .018 .036 10.460 .000 

D_AgrF2 -.008 .023 -.001 -.367 .714 

D_Kit2 .056 .027 .007 2.094 .036 

D_Oth2 .164 .016 .036 10.163 .000 

D_Bus3 .195 .019 .037 10.492 .000 

D_Tech3 .216 .030 .023 7.162 .000 

D_Tech4 .235 .033 .023 7.220 .000 

D_SoSc3 .184 .024 .025 7.574 .000 

D_Hum3 .416 .063 .021 6.574 .000 

D_NatS3 .192 .032 .019 5.925 .000 

D_Oth3 .044 .020 .008 2.253 .024 

Con_abi -.027 .004 -.020 -5.936 .000 

edu_father .009 .002 .019 5.561 .000 

edu_mother -.006 .002 -.012 -3.643 .000 

LogInc_f -.003 .008 -.001 -.381 .703 

LogInc_m .003 .003 .004 1.133 .257 

familysize .008 .003 .007 2.361 .018 

 

a. Dependent Variable: LogSp 
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Linnaeus University – a firm focus on quality and competence 
 
On 1 January 2010 Växjö University and the University of Kalmar merged to form Linnaeus University. This  
new university is the product of a will to improve the quality, enhance the appeal and boost the development 
potential of teaching and research, at the same time as it plays a prominent role in working closely together with 
local society. Linnaeus University offers an attractive knowledge environment characterised by high quality and  
a competitive portfolio of skills. 

 

Linnaeus University is a modern, international university with the emphasis on the desire for knowledge, creative 
thinking and practical innovations. For us, the focus is on proximity to our students, but also on the world around 
us and the future ahead. 
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