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ABSTRACT 

By applying the theory of compensating differentials on a self-compiled data set on the 67 

sites in Sweden that offer medical internships, I seek to identify the factors of an internship 

that determine its salary. Because prospective interns tend to queue for popular internships, I 

use an estimated equilibrium salary that incorporates the opportunity cost of delaying the 

internship. I find a significant independent correlation between the travel time to the nearest 

major city and salary that is suggestive of a compensating differential. The results imply that a 

larger salary differentiation can mitigate the widespread phenomena of maldistribution of 

physicians.    

Keywords: Labor economics, compensating differentials, equalizing differentials, medical 

doctors, physicians, distance, Sweden 
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I. INTRODUCTION 

The labor market for medical interns
1
 in Sweden displays a conspicuous pattern: although the 

internships are standardized and the prospective interns have an equivalent training, there are 

substantial differences in salary
2
 between the 67 different sites in Sweden that offer 

internships. In this paper, I analyze these salary-differences by applying the theory of 

compensating differentials
3
. Under the assumption that employers must pay a salary 

premium—a compensating differential—to attract the marginal medical intern to sites with 

some unfavorable characteristic, I seek to establish what factors of an internship that 

determine its salary. I also attempt to infer a price for the disamenities on the labor market for 

medical interns.   

Increasing the understanding of the labor market for physicians is an important undertaking. 

In particular, mapping how physicians trade-off between monetary and non-monetary factors 

is essential for combating a pandemic maldistribution of physicians. According to the World 

Health Organization, maldistribution of health workers, and particularly physicians, is a 

challenge to equitable access to health care and efficiency in nearly all countries in the world 

(Buchan et al., 2013). Although most pronounced in low-income countries, the 

maldistribution of physicians is nevertheless a major concern in high-income countries as 

well, including Sweden. For instance, according to a report by the Swedish Medical 

Association
4
, Swedish primary health care units face a chronic shortage of general 

practitioners (Pettersson and Jaktlund, 2013). As also described by the report, this shortage is 

by far more marked in sparsely populated counties such as Dalarna and Norrbotten compared 

to the densely populated counties of Skåne, Stockholm, and Västra Götaland. To compensate 

for the shortage, Swedish counties pay considerable amounts annually to hire physicians on 

temporary contracts.     

Although there is a rich literature on various aspects of compensating differentials on the 

labor market, few papers, to my knowledge, apply a compensating differentials framework on 

the labor market for physicians. One exception is a report for the World Bank, where Chomitz 

                                                 
1
 “Allmäntjänstgöring”,often abbreviated AT. I will use ”medical internship” to denote AT throughout the paper. 

The international terminology is not clear. In the U.S, the equivalent to the Swedish AT is, nowadays, referred to 

as the first year of residency. Residency, on the other hand, is equivalent to the Swedish specialist training 

known as “specialisttjänstgöring”, abbreviated as ST.  
2
 I will consistently use salary instead of wage since the latter usually refers to an hourly compensation rather 

than a monthly.  
3
 Sometimes also referred to as ”equalizing differentials”.  

4
 Svenska läkarförbundet, SLF.  
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et al. find a large compensating differential for practicing medicine in rural and remote areas 

of Indonesia (1998). Yet, the challenge of the (mal)distribution of physicians has not gone 

unrecognized by the scientific community; without using a compensating differentials 

framework, a body of mainly medical literature investigates and evaluates incentives 

programs aimed at increasing the number of physicians in underserved areas (Bärnighausen 

and Bloom, 2009).  

To establish what factors of an internship that determine its salary, I rely on a self-compiled 

cross-sectional data set of the 67 sites in Sweden that offer medical internships
5
. From the 

data set, I run a series of ordinary least squares (OLS) regressions with salary as the 

dependent variable and a total of 29 different variables
6
 characterizing the internship as 

independent variables. Under a set of assumption that I make explicit, significant correlations 

may be interpreted as compensating differentials—a market price for a disamenity.  

A special feature of my data and my analysis is that I use a computed salary variable that 

incorporates the opportunity cost of postponing the internship. The rationale for computing a 

new salary variable is that compensating differentials assumes an equilibrium salary—a 

requisite I do not consider met on the market, as prospective interns are willing to wait for 

months to years to qualify for an internship at a certain site. I consider this behavior as 

queuing—a sure indicator of disequilibrium. By including the cost of queuing, I attempt to 

estimate the equilibrium salary on the market.    

In the analysis, I find that the location of internships independently explains a large fraction of 

the variation in the salary of the internships. More specifically, I find a significant positive 

non-linear correlation between the distance from one of Sweden’s three major cities and the 

salary of the internship. This positive correlation is suggestive of a compensating differential 

for remoteness.  

This paper is organized in the following manner: Section II presents the medical internship in 

Sweden and its labor market. Section III describes the data set. Section IV discusses the 

theoretical underpinnings of the analysis, and outlines the model and the estimation 

techniques. Section V presents the support for the existence of a compensating differential for 

remoteness on the labor market for medical interns. Section VI concludes with a summary and 

an outlook of implications.  

                                                 
5
 The data set is available at request as an Microsoft® Excel file.  

6
 Polynomial expressions and sets of dummy variable counted once.  
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II. THE MEDICAL INTERNSHIP AND ITS LABOR MARKET 

To become a licensed physician in Sweden, Swedish law requires physicians to complete an 

internship (Lagen om yrkesverksamhet på hälso- och sjukvårdens område 1998:1513). Only 

after obtaining the license, physicians earn full professional privileges and may start training 

towards becoming a specialist. Consequently, all physicians aspiring to work in Sweden as 

physicians seek to become licensed. This means that a great majority of graduates from 

medical schools in Sweden, as well as graduates from medical schools abroad aspiring to 

become licensed in Sweden, will go through a medical internship. In this section, I will 

describe the structure of the internship and characterize the labor market for medical interns.  

The formation of medical internships is regulated by the Swedish law, and the learning 

outcomes are determined by The National Board of Health and Welfare
7
 (“Utbildningsbok 

AT,” 2003). The internship has a minimum duration of 18 months. In practice, the duration of 

the internship ranges from 18 months up to 24 months, where the majority of internships are 

21 months. An internship must include at least four and half months of internal medicine and 

surgical specialties each, three months of psychiatry, and six months of general practice
8
.  

All 20 Swedish county councils offer internships. In fact, Swedish law states that the county 

councils must provide enough internship positions such that “all physicians that have 

completed a medical degree and physicians with a foreign education obliged to an internship 

are given the opportunity to complete an internship to get a license to practice medicine”
9
 

(Lagen om yrkesverksamhet på hälso- och sjukvårdens område, 1998:1513). To match 

aspiring medical interns with internships, the counties announce their internships biannually 

with a common deadline for application in March and October.  

As with any other position on the labor market, the market for medical internships gives rise 

to a matching problem. In the United States, this matching problem is managed by The 

National Resident Match Program, which uses an algorithm to optimally match stated 

preferences of employers and aspiring interns
10

 (“Residency,” n.d.). In Sweden, matching 

aspiring interns with internships instead follows a standard procedure on the labor market 

with written applications followed by on-site interviews.  

                                                 
7
 Socialstyrelsen 

8
 Swedish: Allmänmedicin. Also known as family medicine.  

9
 My translation 

10
 Interestingly, this matching algorithm is an example of an application of the work that was awarded the 2011 

prize in Economic Sciences in Memory of Alfred Nobel. 
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Whereas the National Resident Match Program arose in the 1950s in a context where the 

number of internships outnumbered the number of aspiring interns, the situation in Sweden 

today is the opposite. According to Swedish Junior Doctors' Association (SYLF), there was a 

shortage of approximately 100 internships in 2009 (Ekelius, 2009), corresponding to a 

roughly ten percent deficit. This proposed shortage of internships is often used to explain the 

observation that the average time between graduation and the start of the medical internship 

has increased from 4.8 months in 2007 to 9.1 months in 2013 (Ekelius, 2009), (“SYLF:s AT-

ranking 2008,” 2008), (“SYLF:s AT-ranking 2013,” 2013).  

This time period between graduation and the start of the internships, which I will call waiting 

time, displays a substantial geographical spread. For example, according to the 2013 SYLF 

survey
11

, the average time between graduation and the start of the internship was 3.9 months 

among medical interns in Norrbotten county and 16.6 months in Stockholm county. In 

general, medical interns in larger cities and densely populated regions have longer waiting 

times compared to their colleagues in more rural and remote areas. Notably, this pattern arise 

despite that salaries are higher in the latter. To return to our previous example of Norrbotten 

and Stockholm county, the average salary
12

 of interns in Norrbotten in 2012 was 31 726 SEK 

per month compared to 27 947 SEK per month in Stockholm (“Lönestatistik - SLF,” n.d.). 

The salaries for medical interns are not subjective to collective bargain (“AT-lön - SLF,” 

n.d.). However, benefits and rules on, for example, on duty compensation is regulated by 

collective bargain contracts (“Bra att känna till om din AT-anställning - SLF,” n.d.) and differ 

somewhat between employers. Among the respondents in the 2013 SYLF survey, 40 percent 

of the interns had negotiated on their salary (“SYLF:s AT-ranking 2013,” 2013). The offered 

salary is typically preset by the county council, with some room for, for instance, prior work 

experience, and academic qualifications such as a PhD (“AT-guiden 2013,” 2013).    

During the waiting time, prospective interns may work as physicians. In fact, medical students 

can work on temporary contracts under some restrictions already after nine (out of eleven) 

semesters of medical school
13

. Using this opportunity to earn income and gather experience as 

a physician before the start of the medical internship is common. In SYLF’s 2013 survey, 

                                                 
11

 From here on, I will refer to the AT-ranking by SYLF as the ”SYLF survey” to emphasize that it is a survey.  
12

 This salary, as well as other salaries throughout the paper, does not include compensation for on duty service, 

which to its extent and degree compensation varies somewhat between different counties and sites.  
13

 After completing a medical degree, these restrictions are the same as medical interns. Before completing the 

degree, however, there are some more restrictions such as a not being allowed to work within general practice.  
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eight of out ten responding medical interns declared to have worked as a physician prior to 

starting their internship.  

Working as a physician before applying for the internship is a strong merit; certain counties 

even rank applicants exclusively on the time working as a physician, whereas others have 

minimum requirements to consider an application
14

. Hence, working as a physician before the 

internship is one effective way of increasing the chance to get a desired internship, if not a 

necessity.   

In addition to being an important merit, working as a physician before the medical internship 

carries only a slightly lower salary compared to the actual medical internship. The national 

average salary in 2012 for physicians working as physicians before their internship was 

28 643 SEK per month, compared to 29 618 SEK per month for medical interns 

(“Lönestatistik - SLF,” n.d.).  

This small difference suggests that waiting for a medical internship and instead work on a 

temporary contract is not costly. However, this suggestion is false, as it does not account for 

the opportunity cost of delaying the fast increase in salary that physicians enjoy early in the 

career as they gather formal competence. For instance, the average salary for physicians 

during specialization
15

 in Sweden was 41 448 SEK per month in 2012, and the corresponding 

salary for a specialist was 55 348 SEK per month (“Lönestatistik - SLF,” n.d.). Thus, although 

the financial cost of delaying the medical internship is small in the short run, it may be 

associated with considerable costs in a somewhat longer perspective. In addition to the 

financial cost, the professional career will also be delayed, which is undesirable for the 

individual as well as for society.  

In summary, the labor market for medical interns is highly standardized, but nevertheless 

displays significant differences in compensation. The salary premium that an intern may earn 

by going through a more highly paid internship is an underestimation of the actual premium, 

as internships with a low salary also tend to have longer waiting times that delay the 

otherwise fast wage increase that physicians enjoy early in the career. In the next section, I 

present the data set, including a computed salary measure that incorporates an opportunity 

cost of postponing the internship.  

                                                 
14

 Personal communication. Norrbotten county rank exlusively on time working as a physician, wheras Uppsala 

and Stockholm county have miminum requirements in terms of time working as a physician to consider an 

application.  
15

 Known as residents in the U.S. In Sweden, the period of specialization is known as ”specialisttjänstgöring” 

and last for at least five years.  
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III. DATA 

To attempt to establish what factors of an internship that determine its salary, I rely on a self-

compiled data set that contains information from 2009 to 2013
16

 on the 67 sites in Sweden 

that offer medical internships during that period. The data set characterizes each medical 

internship through 33 unique variables. I present descriptive data for each variable included in 

the final analysis in table 1 below. Additional information on the variables and their 

respective sources can be found in appendix A.  

In this section, I describe the data set according to a division into three subsets, each capturing 

a different aspect of the medical internship. (This division of the data into three subsets will 

prove convenient in section IV where I formalize the three subsets into a model of three 

corresponding vectors of data.) After introducing the three subsets of data, I explain the 

construction of the dependent variables. Lastly, I will comment on strengths and shortcomings 

of the data.  

The Three Subsets: Independent and Dependent Variables 

The first subset of variables characterizes the hospital and its medical internship program. 

This subset of variables builds on two main sources: the magazine AT-guiden
17

 provided by 

the newspaper Dagens Medicin in 2011, 2012 and 2013, and the annual survey provided by 

SYLF. In section IV, the members of the first set will make up vector M, with the exception 

of the two dependent variables that I extract from the first subset.  

From AT-guiden, I have extracted information such as entry salary, number of physicians at 

the main hospital, the length of the internship, and whether interns are obliged to duty at the 

emergency department without being accompanied a licensed physician at the hospital.  

From the SYLF survey, I have extracted two variables. The first variable is the waiting time; 

that is, the average time at each site for interns from graduation from medical school to the 

start of the internship. In the analysis, as we shall see, waiting time (in the form of an average 

of 2010, 2011, and 2012) is included in the computed equilibrium salary variable. The second 

variable is the ranking for each internship—a ranking that is based on annual survey data from 

interns. In the analysis, I have included the ranking variable as a weighted average of the 

rankings from 2009 to 2012, where the rankings from 2011 and 2012 have doubled weight. 

An alternative approach would be to include the rankings from individual years. However, 

                                                 
16

 There are a few exceptions to this that are noted in appendix A.  
17

 A direct translation might be: The guide to medical internships 
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because the rankings vary little from year to year, including data for each year would yield 

more variables at only a small putative gain in precision. In addition, an average where the 

most recent data is given more weight arguably also better reflects how prospective interns 

evaluate the ranking.  

Lastly, to characterize the type of hospital, I have used a classification used by Dagens 

Medicin in their annual ranking of Swedish hospitals. In their classification, hospitals are 

group into three groups: a) university hospitals, b) hospitals with a maternity ward (other than 

university hospitals), and c) remaining hospitals with an emergency department
18

. 

The second subset describes the site, and in some instances the region, of the main hospital of 

the internship program. Its members will make up vector S in the analysis. The subset 

contains demographic, economic, geographic, and climatologic variables. The demographic 

variables include factors such as the number of inhabitants of the site, the fraction of 

inhabitants with tertiary level
19

 education, and the number of reported violent crimes per 

capita. Examples of economic factors are whether the site is a county capital
20

, whether the 

site has an airport served by the aviation company SAS, and whether the site houses a main 

campus of a university. The demographic data is largely collected from Statistics Sweden and 

the public health agency of Sweden. The climatological variable is based on a map of climate 

zones published by Riksförbundet Svensk Trädgård
21

.  

The third subset of data deals largely with the geographic location of the site. A sites’ 

geographic location is characterized according to its travel time by car (as estimated by 

Google Maps®) to a) the nearest and second nearest medical school, b) the nearest city of 

more than 200 000 inhabitants (which I will refer to as a “major city”), and c) the nearest city 

of more than 50 000 inhabitants (“city”). In the analysis, the variables of subset three will 

largely make up vector D.  

Throughout the paper, I use travel time instead of physical distance, as I consider time to be 

the most relevant measure of the discomfort of travelling. Furthermore, travel time by car is a 

representative measure of travel time since it correlates well with travel time by train and bus. 

However, for very long distances, travel time by car may not be a relevant measure as 

aviation typically is more convenient. Therefore, I have added a dummy variable to subset 

                                                 
18

 To be considered for the ranking, a hospital must have a 24-hour emergency department. An emergency 

department is also a requisite for having internships, as much of the interns’ work takes place at emergency 

department.  
19

 Beyond the Swedish gymnasium level.  
20

 Residensstad   
21

 A translation might be: the National association for gardening in Sweden 
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two for sites that have an airport served by the aviation company SAS
22

 within a 45 minutes’ 

drive by car. As there are travel times also within cities, I have set the travel time within a 

major city to 20 minutes, and to 10 minutes within a city.  

Because the number of medical students near a site, in addition to the site’s travel time to a 

medical school, reasonably is important for a site’s aggregated popularity, I have included 

variables for the number of medical students at the two nearest medical schools in the third 

data set.  

The data analysis uses two dependent variables, which both are extracted from the first set 

of data. Appendix B details the computation of the two dependent variables. Here, in short, 

the first dependent variable is a measure of the entry salary, which I call marginal face value-

salary (MFVS). MFVS represents the marginal salary after tax in 2012 that interns can gain 

from going through an internship other than the internship with the lowest salary. In other 

words, I have subtracted the lowest salary from all other salaries and withdrawn the marginal 

tax, which I have set to 35 percent.  

The second dependent variable is a composite of the entry salary and an estimated opportunity 

cost for the individual of postponing the internship. As explain earlier and in section IV, the 

purpose of this composite variable is to mirror an equilibrium salary that incorporates the 

opportunity cost of the waiting time. To estimate an opportunity cost of postponing the 

internship, I have calculated the difference between an internship salary and the salary of a 

medical resident
23

 for a time period that equals the waiting time. I have adjusted the 

difference between internship and residence salary for tax by using a marginal tax rate of 

0.35, and for time by using an annual discount rate of 0.02. To get the actual composite of 

salary and opportunity cost, which I call marginal estimated equilibrium salary (MEES), I 

have nominated the opportunity cost to a monthly cost for the duration of the internship and 

subtracted that amount from the MFVS.  

Table 1 provides descriptive statistics of all variables included in the final analysis.  

                                                 
22

 The information on airports served by SAS was extracted in January 2014 as I could not find records of routes 

for 2010-2013.  
23

 A licensed physicians that pursue a specialization. In Sweden known as ”ST-läkare”. 
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Table 1 Descriptive data of the variables of the analysis 

Variable  Subset, 

vector 

Dummy 

variable 

Number of 

1:s if 

variable is a 

dummy 

Mean Standard 

Deviation 

Min Max 

MEES First, 

Dependent 

variable 

No  -0.622 2.72 -7.22    3.51 

MFVS First, 

Dependent 

variable 

No  1.91     1.21           0 3.90 

Number of 

physicians at main 

hospital 

First, 

M 

No  354 466 15 2100 

County hospital First, 

M 

Yes 35     

Local hospital First, 

M 

Yes 21     

University hospital* First, 

M 

Yes 9     

Interns have lone 

one-call duty 

M Yes 26     

18 month internship 

is available 

First, 

M 

Yes 14     

Number of interns 

admitted annually 

First, 

M 

No  16.5 7.96 6 47 

Main hospital has 

medical education 

First, 

M 

Yes 9     

Interns are offered a 

course grant 

First, 

M 

Yes 34     

Main hospital is 

private 

First, 

M 

Yes 2     

County council pays 

off student loans 

First, 

M 

Yes 1     

Inhabitants at site 

(1000s of people) 

Second, 

S 

No  154 362 4 1370 

Inhabitants in 

county (1000s of 

people) 

Second, 

S 

No . 690 633 57 1918 

Number of Second, No  0.130 0.032 0.082 0.282 
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internships per 

capita in county (per 

1000 inh.) 

S 

Share of inhab. at 

site with tertiary 

education 

Second, 

S 

No  34.5 9.81 20.4 68.8 

Share of inh. in 

region with tertiary 

education 

Second, 

S 

No  29.2 4.52 23.9 39.7 

Share of high-

earners at site 

Second, 

S 

No  18.7 5.68 10.9 47.1 

Reported violent 

crimes at site per 

1000 inhab. per year 

Second, 

S 

No  112 31.5 56 202 

Site has university 

main campus 

Second, 

S 

Yes 30     

Site is a regional 

center (residensstad) 

Second, 

S 

Yes 27     

Classified as tourist 

municipality 

Second, 

S 

Yes 2     

Major city < 

200 000 inhab. 

Second, 

S 

Yes 7     

Site has airport 

served by SAS 

Second, 

S 

Yes 28     

Warmer climate Second, 

S 

Yes 29     

Mild climate* Second, 

S 

Yes 23     

Cold climate Second, 

S 

Yes 13     

Location along 

coast 

Second, 

S 

Yes 28     

Travel time to 

nearest major city 

(hours by car) 

Third, 

D 

No  2.84 3.06 0.333 13.6 

 

Travel time to 

nearest city > 

40 000 inhab. 

Third, 

D 

No  0.818 0.868 0.167 4.77 

 

Travel time to 

nearest medical 

school (hours by 

Third, 

D 

No  1.65 1.40 0 6.92 
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car) 

Travel time to 2
nd

 

nearest medical 

school (hours by 

car) 

Third, 

D 

No  3.29 2.64 0.867 13.0 

Number of students 

at nearest medical 

school 

Third, 

D 

No  94.4 19.4 79 137 

Number of students 

at nearest medical 

school 

Third, 

D 

No  100.8 26.9 80 137 

Note: * Denotes that the variable is dropped from the regression analysis to avoid perfect 

collinearity. As explained below, the final data sample includes 65 observations (i.e. sites).  

Quality and Adjustments of Data 

I will now turn to a discussion of the quality of the data, including a treatment of how I have 

adjusted for missing data points. Because the second and third subsets are strongly balanced 

and rely primarily on high quality data from Swedish government agencies, the discussion 

will concentrate on the first subset (including the dependent variables), as it has some missing 

data points and generally have more sources of uncertainty.  

Particularly troublesome is the SYLF survey, from which I have extracted the variables on 

ranking and waiting time. First of all, two of the 67 sites in the data set had to be excluded 

from the data analysis due to lack of data on ranking and waiting time. Therefore, the data 

analysis rests on a final sample of 65 sites. The two sites, Trelleborg and Oskarshamn, both 

have small hospitals with few interns. As too few interns (fewer than five) responded to the 

annuals surveys, SYLF has no data on these sites during the observational period. A few other 

sites had incomplete data for ranking and waiting time for some of the years during the study 

time. With incomplete ranking data, I used the last available ranking as a substitute when 

computing the weighted average. With incomplete waiting times, I used the average of the 

available data from the years 2010, 2011, and 2012.  

A more general source of uncertainty of the data from SYLF is that it is based on surveys. As 

with any survey data, all the usual sources of putative errors such as recall bias apply. 

However, more important in this case is the response rate and, consequently, concerns of 

representativeness. The 2013 SYLF survey had a response rate of 67 percent among its 

members, a figure that likely vary considerably at the local level. In addition, the Swedish 

Medical Association, of which SYLF is a subgroup for junior physicians, represented about 

85 percent of Swedish practicing physicians in 2011 (Eklöf, 2011).  
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The independent variables, MFVS and MEES, both include sources of uncertainty, also 

beyond that of some missing data points and less than perfect response rates. Importantly, the 

stated entry salaries extracted from AT-guiden differs somewhat from the actual entry salaries 

due to individual bargain. Unfortunately, there is no comprehensive data on the contribution 

of individual bargain on the actual salary. As an illustration, however, Dalarna county granted 

a maximum mark-up of 1200 SEK per month in 2013, which represents 3.75 percent, largely 

based on the time working as a physician prior to the internship
24

. Stockholm county on the 

other hand offers a 1500 SEK mark-up for interns holding a PhD (“AT-guiden 2013,” 2013). 

In addition, the counties have different rates of salary-raises during the internship. Yet, an 

investigation of the 2013 salary data for medical interns (at the county level) shows that out of 

the five counties with highest salary for the 10
th

 percentile, four also have the highest salary at 

the highest 90
th

 percentile (“Lönestatistik - SLF,” n.d.). The same holds true for the bottom 

five counties. Hence, as the bottom ten percent and the top ten percent are good proxies for 

new respectively senior interns, it seems that the entry salary is a reasonable estimate for the 

salary during the internship.  

The MEES variable, that incorporates an opportunity cost of delaying the internship, clearly 

has a higher level of uncertainty than MFVS. The crude marginal tax rate used, the amount at 

which medical interns actually work during their waiting time, and the salary of licensed 

physicians used as the alternative cost are all sources of uncertainty. One particular concern 

pertains to the waiting time. In addition to the uncertainty pertaining to its collection through 

a survey, it represents an average of individuals’ waiting times for a particular site. Therefore, 

there are likely considerable individual differences. 

 

IV.    THEORY, MODEL, AND ESTIMATION TECHNIQUES 

This section begins with a brief theoretical overview of compensating differentials before 

summarizing the standard approach used for empirical estimates of compensating 

differentials. Next, I describe how, and motivate why, my study differs from this standard 

approach. I then move to outline my model and its assumptions. Lastly, I define the regression 

equations employed in the empirical analysis.   

                                                 
24

 Personal communication  
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As pointed out by Borjas in his textbook of labor economics, if all workers and all jobs were 

alike, then there would only be one single wage on the labor market under the assumption that 

firms or workers can enter the market freely (2013). As we know, however, there is no single 

wage for the entire labor market. Instead wage differences on the labor market arise as a 

function of at least two principal factors: the worker, and the job and its attributes. The theory 

of compensating differentials attempts to explain the part of differences in wages that can be 

attributed to the latter.  

In explaining the wage differences attributed to the job and its attributes, the theory of 

compensating differentials rests on the notion that, as Rosen puts it, “Markets accommodate 

diversity by establishing prices that tend to make different things relatively close substitutes at 

the margin.”(2002). On the labor market in equilibrium, this implies that employers, all else 

equal, must pay a higher wage to attract the marginal worker
25

 to a job with some 

disamenity
26

. This “higher wage”—a wage premium—constitutes a compensating differential. 

The compensating differential should be interpreted as the market price available to 

participants on the labor market for some unpleasant characteristics of a job (Rosen, 2002). 

Note that a compensating differentials framework does not predict, or assume, anything about 

individuals’ preferences, or the preferences of the average worker.    

A large number of empirical studies on compensating differentials seek to isolate and estimate 

this market price for an unpleasant characteristic of a particular job. Most notably, 

compensating differentials have been employed to estimate the wage differential required to 

compensate for risky jobs (Khan, 2008). As described by the New Palgrave Dictionary of 

Economics, the standard approach for estimating compensating differentials involves a large 

data set with individual data, including data on the attributes of the  job (Khan, 2008). Further, 

the typical estimated regression is in the form of equation 1. In this equation, the variable of 

interest is vector Z, which contains factors on the attributes of an individual’s job. Vector X 

contains a large number of demographic controls in an attempt to “standardize” the worker—

recall that compensating differentials is not concerned with the variation in the salary caused 

by individual factors. With the proper controls, the factors in Z may correlate with the 

dependent salary variable such that it can be interpreted as a compensating differential.  

                                                 
25

 That is, the worker with the lowest reservation price.  
26

 Likewise, a job with a favorable trait may pay a lower salary and still attract the marginal worker demanded 
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Equation 1 

                                 

This standard approach, however, is by no means free of difficulties. As further explained by 

the New Palgrave Dictionary of Economics, one particularly challenging issue is that where 

people end up working, and in what position, is a process largely determined by the 

individual’s specific traits. As long as these differences are possible to account for by 

including relevant (control) variables within vector X, this source of bias can be eliminated. 

Yet, to account for all relevant individual traits is notoriously difficult. Hence, econometric 

estimates on compensating differentials are prone to an ability bias that may distort the results 

(Hwang et al., 1992). In addition to the difficulties of accounting for individual characteristics 

of the labor market, characterizing the actual work and its attributes is challenging. 

Consequently, there is a risk for unobserved heterogeneity that will yield inconsistent 

estimates with regard to both individual characteristics and the characteristics of a job.  

In this paper, I draw from special features of the labor market for medical interns to overcome 

much of the difficulties of unobserved heterogeneity. The key quality here is the high degree 

of homogeneity on the market. The homogeneity pertains to both factors that largely 

determine the salary within a given economy: the job and the workers. As detailed in section 

II, the medical internships are tightly regulated by Swedish law and the National Board of 

Health and Welfare, and are therefore equal across different sites in most aspects (other than 

the aspects in the data set). The interns too, for our purposes, can be considered to be 

homogenous. What matters for our purposes is namely that county councils have little 

possibility to discriminate between candidates by observing individual characteristics. This 

means that the salary set by the county councils will depend to only a small extent on 

individual factors, and predominately on the job and its attributes.   

What support do I have that county councils cannot observe personal characteristics? First of 

all, as already explain in section II, there is little room for individual bargain. If county 

councils were truly able to observe traits of individual prospective interns, they would be 

willing the outbid each other to attract the most productive interns, and, as a consequence, the 

individual salary differences at sites would be larger. Second, there is little objective data on 

graduates from medical schools in Sweden, as Swedish medical schools by convention only 

awards pass-fail grades. Nor is it possible to discriminate candidates on the basis of institution 

since all medical schools are (practically) equally publically funded and no ranking of the 

medical programs is available.  
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The conjecture of homogeneity from the perspective of the county councils has one important 

exception, namely that more work experience (which correlates strongly with waiting time) is 

both observable and desirable. That more previous work experience is desirable has empirical 

support. For one, as mentioned in section II, some county councils base their quota for 

individual raises above the opening salary solely on the time working as a physician before 

the start of the internship. In addition, at least one county (Norrbotten) rank their applicants 

exclusively on the time working as physician prior to the application, whereas other have a 

minimum working experience required to consider an application
27

.  

The assumption of homogeneity of interns and the internships have two important 

implications also beyond that of reducing the problem of unobserved heterogeneity. First, the 

homogeneity of the interns (again, from the perspective of the county councils) implies that 

the salary of the interns at a particular site will not depend on the preferences of the employers 

(not because they do not have preferences, but because they cannot observe the traits they 

desire), but only on the preferences of prospective medical interns. Second, and crucial for 

this study, the observation that prospective interns are alike from the perspective of the 

employers implies that I, as an acceptable approximation, can discard individual data and 

instead use group data at the level of the individual internships. For the equation used in this 

paper, the assumption of homogenous interns means that the vector of individual traits (X in 

equation 1) is discarded altogether.  

The Model 

The model assumes that aspiring medical interns maximize their expected utility for the 

medical internship with respect to four sets of factors: a) the characteristics of the medical 

internship, b) the characteristics of the site of the medical internship, c) the geographic 

location of the medical internship, and d) income. The utility function for an arbitrary 

prospective medical intern p may then be written as: 

              

where M is a vector for the characteristics of the medical internship, S is a vector for the 

characteristics of the site, D is a vector for the location, and   represents the income.  

Although a salary typically makes up a substantial fraction of the income, they may differ. For 

instance, an individual’s income may also be a function of a spouse’s income. However, in 

                                                 
27

 Personal communication 
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this paper I will assume that the variable  , the income of an individual, equals the 

individual’s salary.  

Further, I make no a-priori assumptions whether factors contained in M, S, and D are 

economic goods or economic bads. However, all else equal, I do assume that more money 

always is desirable. I make no other assumptions of the utility function of individual 

prospective interns. In other words, intern p and p+1 may have entirely different utilities for 

the factors contained in M, S, and D.  

Aspiring medical interns, of course, make up only one part—the supply side—of the labor 

market for medical interns. The other part—the demand side—is made up by the county 

councils
28

. However, this paper does not attempt to explain the behavior of the demand side of 

the labor market. Yet, modelling the labor supply of medical interns necessitates some 

assumptions about the demand side. For my purposes (in addition to the already stated 

assumption of previous working experience as an observable and desirable characteristic) it is 

sufficient to assume that county councils seek to offer a bundle of salary and other amenities
29

 

that will attract and train the marginal medical intern demanded by the counties at the lowest 

obtainable cost.  

For compensating differentials to fully reflect the attractiveness of a job and its extended 

attributes, the wage should be an equilibrium salary. However, as I already have discussed, I 

do not consider the salaries on the labor market for medical interns to be in equilibrium. This 

premise rests on the observation that interns are willing to wait and give up income to gain 

qualifications for an internship at a particular site. The assumption of a non-equilibrium salary 

motivated me to construct the salary variable MEES in section III that incorporates the 

opportunity cost of waiting for an internship. I assume that this corrected salary represent an 

equilibrium salary. In other words, it is a salary that would make the marginal prospective 

medical intern indifferent between the different internships, and a salary that would equalize 

the waiting times between different internships.  

Under the assumptions above, I estimate factors   
 ,   

 , and    
  in equation 2 and 3 below. 

Equation 2 

            
      

       
         

                                                 
28

 However, two hospitals are privately operated, something I account for in the data analysis 
29

 Such as courses, and efforts to get their internship highly ranked. 
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Equation 3 

           
      

       
          

To estimate   
 ,   

 , and   
 , I run ordinary least squares (OLS) regression in STATA®

30
 

while allowing for heteroscedasticity. The value of coefficients   
 ,   

 , and   
  represent 

estimates for how a particular element of a vector correlates with the salary at the site, holding 

equal for other elements. If a correlation in regression equation 3 is statistically significant
31

, 

the model and its assumptions are valid, and the OLS assumptions hold, then a correlation can 

be interpreted as a compensating differential.  

 

V. ANALYSIS AND RESULTS 

In this section, I outline how I carried out the analysis, present the results, and discuss the 

validity of the findings. I will begin by outlining how I have treated the included variables, 

and explain why some variables were excluded from the final analysis. Thereafter, I present 

the main results table and discuss how well the three vectors M, S, and D explain the variation 

in the dependent variables. Following a discussion of the challenges of multiple tests, I 

continue by highlighting the correlation between distance to a major city and salary. Lastly, I 

lay out and discuss the assumptions the must hold true for interpreting the correlation between 

distance to a major city and salary as a compensating differential.  

Treatment of Variables 

Of the 33 unique variables in the data set, 29 were included in the final analysis. Of these four 

variables not included in the analysis, one was excluded due to perceived unreliability
32

. Two 

variables were excluded due to a high degree of collinearity: a) A variable for apartment 

prices proved to add very little information to the regression when already accounting for the 

share of high-earners and the educational level at the site of the internship. Likewise, to not 

give up statistical precision, I b) excluded a set of dummy variables classifying the type 

municipality
33

. A third exclusion criterion was lack of economic sense, which I only applied 

to one variable: the number of applicants per internship. Although perceivably a relevant 

measure of attractiveness for a site, I deemed that it constitutes a poor measure because 

                                                 
30

 Version 13.1.  
31

 At the five percent level after correction for multiple tests. 
32

 The hospitals self-reported catchment areas were suspiciously inconsistent. It appeared as if the hospital 

officials had interpreted the question somewhat differently in AT-guiden.  
33

 However, among the municipality dummy variables, I did include a dummy variable for municipalities 

classified as tourist destination as that aspect of attractiveness was not easily captured by the other variables.  
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aspiring interns will refrain from putting in the effort that is takes to apply for internships that 

they have a very small chance of getting.  

The analysis includes two nonlinear expressions, which both concern distance (or more 

correctly, the travel time by car). The first nonlinear expression is a second degree polynomial 

of the travel time to the nearest medical school from the site of the medical internship. The 

second nonlinear expression is a third degree polynomial for the travel time to the nearest 

major city from the site of the medical internship. As an illustration, figure 1 and figure 2, 

which plot MEES and MFVS respectively versus travel time, clearly suggest non-linear 

relationships. I also considered other potential nonlinearities, such as for the ranking of 

internships and the distance to the nearest city. However, only the two non-linear expressions 

for distance improved the model. To identify the proper degree of the polynomial, I employed 

sequential hypothesis testing on MEES with all three vectors included as independent 

variables
34

. That is, I picked a large degree of the polynomial and sequentially lowered the 

degree until the highest degree polynomial was significant at the ten percent level.  

 

Figure 1 Plot of MEES versus travel time to nearest major city.  

                                                 
34

 As we shall see, this corresponds to regression 8 in table 2.  
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Figure 2 Plot of MFVS versus travel time to nearest major city. 

 

Presentation of the Main Results’ Table and a Discussion of F it 

Table 2 presents the OLS estimates of the factors contained in vectors M (characteristics of 

the medical internship), S (characteristics of the site of the medical internship), and D 

(characterizing the location of the medical internship) on the two dependent variables MEES 

and MFVS. In total, table 2 includes the results of nine different regressions, each 

accompanied by joint probabilities presented at the bottom of the table. The first seven result 

columns are regressions of the individual vectors, along with combinations of the three 

different vectors, on MEES. The eighth column is a regression of all vectors on MEES, and is 

the regression of most interest. The ninth, and last column, is a regression of all vectors on the 

MFVS
35

.  

The figures of main interest in table 2 are the adjusted R-squared and the joint probabilities. 

Whereas the measure of fit—adjusted R-square—will inform us about the explanatory power 

of the three vectors, the joint probabilities will assure us that these contributions are 

significant. The adjusted R-squared values reveal that the factors contained in vector D by 

itself explain as much as 86.3 percent of the variation in the MEES. Notably, the third degree 

polynomial capturing the distance to the nearest major city alone explains 76.7 percent of the 

                                                 
35
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variation in MEES. With all vectors assembled in one regression (regression 8), they explain 

90.7 percent of the variation in MEES. When all vectors instead are regressed on the MFVS 

in regression 9, the adjusted R-squared drops to 76.0 percent. Hence, compared to regression 

8, the three vectors explain somewhat less of the variation in regression 9. This is not 

surprising: the medical internships with the lowest salaries also had some of the longest 

waiting times and, importantly, are located in, or near, major cities. Therefore, MEES further 

enforced the already existing salary difference also present in MFVS, which improved the fit. 

Also, I based the decision on which variables to include and the testing of nonlinearities on 

regression 8 (MEES) instead of regression 9 (MFVS), which may also have contributed to the 

better fit observed in regression 9.  

While all vectors explain a large fraction of the variation by themselves, it is evident from 

regression 5 to 8 that the vectors share much of the same information. For instance, when 

regressing M and D together as in regression 7, the resulting fit is only marginally better than 

a regression of D alone (regression 3). This is what we should expect. In fact, the three 

vectors have a considerable degree of collinearity. As an illustration with factors from each 

vector: the largest hospitals (M) are with, few exceptions, located in large cities (D) where the 

share of high-earners typically is high (S). With this collinearity in mind, it should neither 

come as a surprise that all of the vectors individually are highly significant when F-tested in 

regression 1 to 3. Despite that the vectors share much information, they nevertheless contain 

enough unique information to be significant at the five percent level when F-tested in 

regression 5 to 8. 
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES MEES 

 

Vector M 

 

MEES 

 

Vector S 

MEES 

 

Vector D 

MEES 

 

Only 

distance to 

major city 

MEES 

 

Vector S 

and M 

MEES 

 

Vector S 

and D 

MEES 

 

Vector M 

and D 

MEES 

 

Vector M, 

S and D 

MFVS 

 

Vector M, S 

and D 

          

Inhabitants at site  0.00137   -0.000735 -0.000299  -0.000455 0.00121 

 

 

 (0.00122)   (0.00104) (0.00125)  (0.00121) (0.000879) 

Inhabitants in county  -0.00149**   -0.00186*** -0.000599  -0.00129* -0.000705 

 

 

 (0.000695)   (0.000673) (0.000694)  (0.000705) (0.000492) 

Number of internships   -11.42   -11.62 -9.318  -14.14 -9.808 

per capita in county  (14.28)   (17.27) (7.644)  (9.949) (7.110) 

 

Share of inhab. at site 

  

-0.119*** 

   

-0.0667** 

 

-0.101*** 

  

-0.0931*** 

 

-0.0321 

with tertiary education  (0.0347)   (0.0317) (0.0236)  (0.0323) (0.0199) 

 

Share of inhab. in 

county 

  

-0.224*** 

   

-0.0866 

 

-0.114* 

  

-0.0684 

 

-0.0111 

with tertiary education  (0.0831)   (0.0908) (0.0639)  (0.0783) (0.0569) 

 

Share of high-earners at   

  

0.0623* 

   

0.0175 

 

0.144*** 

  

0.129** 

 

0.0462 

site 

 

 (0.0317)   (0.0387) (0.0442)  (0.0630) (0.0470) 

Reported violent crimes  -0.0122   -0.0118 0.00270  -0.00118 -0.000779 

at site per capita  (0.00737) 

 

  (0.00879) (0.00581)  (0.00725) (0.00490) 

Site has a university  1.244   1.444 0.226  -0.0418 -0.409 

main campus  (0.856) 

 

  (0.886) (0.535)  (0.667) (0.423) 

Table 2 Regressions analysis of vectors M, S, and D on the two salary variables MEES and MFVS 
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Site is a regional center  -0.626   -0.859 0.0624  0.0950 0.298 

(residensstad)  (0.714) 

 

  (0.733) (0.520)  (0.461) (0.331) 

Classified as a tourist   0.567   -0.816 0.421  -0.871 -1.165 

municipality  (0.688) 

 

  (1.190) (0.882)  (1.060) (0.967) 

Major city  -0.368   2.107* 1.230  0.888 -0.852 

(>200 000 inhab.)  (0.863) 

 

  (1.116) (1.011)  (1.069) (0.707) 

Site has airport served 

by  

 -0.293   0.206 0.333  0.415 0.00767 

SAS  

 

 (0.413)   (0.410) (0.283)  (0.349) (0.267) 

Warmer climate  -0.921*   -0.871* -0.621*  -0.902** -0.575** 

  (0.507) 

 

  (0.504) (0.364)  (0.390) (0.277) 

Cooler climate  1.477**   1.027 -0.521  -0.727 -0.520 

  (0.648) 

 

  (0.759) (0.656)  (0.771) (0.525) 

Location along coast  -0.362   -0.303 -0.980**  -0.604 -0.116 

  (0.448) 

 

  (0.478) (0.371)  (0.445) (0.341) 

Number of physicians -0.00132    -0.00125  0.000404 0.000698 0.00110* 

at main hospital  (0.00127) 

 

   (0.000976)  (0.000492) (0.000747) (0.000539) 

County hospital -1.250    -0.243  0.767 0.452 0.472 

 (1.135) 

 

   (0.777)  (0.471) (0.605) (0.473) 

Local hospital -1.267    -0.319  1.217* 0.859 0.967 

 (1.391) 

 

   (0.981)  (0.664) (0.791) (0.608) 
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Interns have lone  0.363 0.379 0.472 0.0295 0.133 

on-call duty (0.528) 

 

   (0.496)  (0.372) (0.355) (0.260) 

18 month internship -1.405**    -0.718*  -0.584* -0.598 -0.322 

available (0.620) 

 

   (0.395)  (0.334) (0.398) (0.294) 

Number of interns -0.0570    0.0166  0.0106 0.0382 -0.00396 

admitted annually  (0.0376) 

 

   (0.0384)  (0.0202) (0.0359) (0.0246) 

Main hospital has 

medical education 

-1.565 

(1.001) 

   -0.342 

(1.289) 

 -0.222 

(0.458) 

-0.468 

(0.0629) 

0.123 

(0.0958) 

          

Interns are offered a  1.349***    0.589  0.282 0.0629 0.0958 

course grant (0.429) 

 

   (0.410)  (0.331) (0.324) (0.263) 

 

Main hospital is private 

 

-4.239*** 

    

0.0933 

  

-0.798 

 

0.494 

 

-0.110 

 (0.562) 

 

   (1.115)  (0.658) (0.810) (0.514) 

County council 3.334***    1.055  0.352 1.316 0.707 

pays student loans (0.917)’ 

 

   (1.046)  (0.701) (1.055) (0.820) 

Internship ranking -0.0565***    -0.0303**  -0.0183 -0.0234* -0.00401 

by SYLF 

 

(0.0146)    (0.0130)  (0.0112) (0.0115) (0.00715) 

Travel time to nearest   3.378*** 3.998***  3.247*** 3.190*** 3.017*** 1.494*** 

major city   (0.376) 

 

(0.347)  (0.428) (0.586) (0.631) (0.408) 

(Travel time to nearest   -0.624*** -0.609***  -0.563*** -0.553*** -0.513*** -0.224*** 

major city)
2
   (0.0768) 

 

(0.0702)  (0.103) (0.111) (0.120) (0.0801) 

          



25 

 

(Travel time to nearest 0.0334*** 0.0273*** 0.0275*** 0.0284*** 0.0236*** 0.0101** 

major city)
3
   (0.00395) 

 

(0.00389)  (0.00541) (0.00563) (0.00622) (0.00418) 

Travel time to nearest    0.506*   0.289 0.166 0.174 0.0696 

city >40 000 inhab.   (0.253) 

 

  (0.304) (0.250) (0.340) (0.225) 

Travel time to nearest   1.847***   1.157** 1.112** 0.477 0.436 

medical school   (0.317) 

 

  (0.454) (0.541) (0.710) (0.492) 

(Travel time to nearest   -0.464***   -0.394*** -0.312*** -0.243* -0.133 

medical school)
2 

  (0.0733) 

 

  (0.0981) (0.110) (0.128) (0.0930) 

Travel time to 2
nd

   0.174   0.507 0.137 0.633 0.177 

nearest medical school   (0.214) 

 

  (0.408) (0.225) (0.458) (0.319) 

Number of students   -0.0242**   0.000490 -0.0175* 0.0142 0.0184 

at nearest med. school   (0.00979) 

 

  (0.0133) (0.00949) (0.0152) (0.0134) 

Number of students at    -0.00126   -0.000804 -0.00420 -0.00209 -0.00358 

2
nd

 nearest med school  

 

  (0.00510)   (0.00457) (0.00556) (0.00647) (0.00435) 

 

Constant 

 

2.632 

 

11.87*** 

 

-4.778*** 

 

-6.392*** 

 

8.143* 

 

-1.162 

 

-4.827*** 

 

-1.965 

 

-0.894 

 (1.584) (3.606) (1.595) (0.392) (4.679) (2.974) (1.729) (3.565) (3.118) 

          

Observations 

 

R-squared 

 

65 

 

0.700 

65 

 

0.821 

65 

 

0.883 

65 

 

0.778 

65 

 

0.893 

65 

 

0.934 

65 

 

0.925 

65 

 

0.957 

65 

     

    0.896 

 

Adjusted R-squared 

 

 

0.637 0.771 0.863 0.767 0.824 0.895 0.884 0.907 0.760 
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Joint probabilities (F-

test) 

 

All variables in M = 0 

P-value 

19.67 

0 

 

   3.858 

0.0015 

 4.678 

0.0001 

2.253 

0.0473 

1.676 

0.1406 

All variables in S = 0 

P-value 

 23.18 

0 

 

  4.856 

0 

4.425 

0.0001 

 2.620 

0.0127 

2.205 

0.0330 

All variables in D = 0 

P-value 

  60.84 

0 

 

  8.822 

0 

18.92 

0 

5.293 

0.0004 

5.246 

0.0004 

All Major city dist. 

polynomials = 0 

P-value 

 

All medical school 

distance polynomials =0  

P-value 

   67.62 

 

0 

 

  

 

 

 

 8.260 

 

0.0004 

 

     5.78 

 

0.0077 

4.917 

 

0.0070 

 

       2.29 

 

0.119 

Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 
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Contribution of Individual Factors 

So far, we have concerned ourselves with the measures of fit, and seen that vector D in 

particular explains much of the variation in the dependent variables. Though revealing, the 

measures of fit of the regressions do not inform us of the extent and the direction of the 

individual factors of the vectors. For instance, we have found that the distance to a major city 

explains much of the variation in salary, but we have yet to answer whether internships at a 

remote location correlates with a lower or a higher salary when accounting for all other 

factors in the regression. To identify potential compensating differentials, we must also turn 

our attention to estimates of individual factors of the regression. Before interpreting the 

individual estimates and their corresponding standard errors, however, we must take the 

number of tests into account.  

In regression 8 and 9, I test for no less than 29 different variables (polynomial expressions and 

dummy variable sets counted once). Clearly, with a conventional five percent threshold, I will 

run a much increased risk of type I errors unless correcting for multiple testing. One technique 

to correct for multiple tests is Bonferroni’s method, which simply yields a new, corrected p-

value by multiplying the given p-value by the number of tests. Whereas Bonferroni’s method 

is simple, it is overly conservative when adjusting for more than a handful of tests. In other 

words, Bonferroni’s method decreases the risk for type I errors at the expense of type II 

errors. Yet, due to its simplicity, I will rely on Bonferroni’s method when drawing 

conclusions of individual factors in the analysis, knowing the risk of failing to reject the null 

hypothesis. I will also comment cautiously on estimates that are not significant at the five 

percent level after adjustment by Bonferroni’s method.  

Most salient in regression 8 is the high significance of the polynomials for distance to a major 

city. When jointly tested by an F-test, the polynomials have p-value below 0.001. After 

correction by Bonferroni’s method, the polynomials remain significant at the 5 percent level 

(p-value of 0.013). Therefore, we may use the estimate to calculate a suggested compensating 

differential for distance to a major city. If we use the estimates of the polynomials in 

regression 8, we get the following suggested monthly salary premiums for internships located 

at 8 different travelling times from a major city:  
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Table 3 Suggested salary premiums for travelling time from major city.  

 

Note:  Recall that the minimum travelling time to a major city was set to 1/3 hour, even for 

internships in a major city. Hence, the travelling time of 1/3 hour responds to internships in a 

major city with a premium of 0 SEK.  

First of all, table 3 shows that internships with longer travelling times from a major city pay a 

higher salary. This is what we expected, as we already in the introduction noted that the 

salaries in, for example, Stockholm were lower.  

An interesting feature of the equation is the variation of its slope. For short distances up to 

three hours, the suggested premium increases quickly, before it flattens out and eventually 

starts to decrease. One interpretation of the rapidly increasing premiums up to three hours of 

travelling time is that shorter traveling times allow for either daily or weekly commutes. We 

may apply the same reasoning to seek to explain the subsequent plateau of premiums between 

three and six hours of travelling time; beyond a certain travelling time, commuting from a 

major city is not an option, regardless of whether the travelling time is three or six hours. The 

decreasing premiums for longer times are more troublesome to understand. One possibility is 

that travelling time by car is not a relevant measure for distance beyond a certain threshold. 

Another possibility is that there are sufficiently many aspiring interns with a preference for 

remote sites in order to push down the salary premium. In addition, the underlying data 

material is especially limited for longer travelling times, why these premiums in the upper 

time range should be interpreted with particular caution.  

Since there are few sites with long travelling times, I performed a regression where I exclude 

sites with a traveling time to a major city above 3 hours as a sensitivity test. In this regression, 

Travelling time to a major city 

by car (in hours) 

Monthly premium compared to an 

internship in a major city (SEK)  

1/2 440 

1 1600 

2 3200 

3 4100 

4 4400 

6 3800 

9 1900 

12 1200 
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which I present in appendix C, the correlation between salary and distance to the nearest 

major city is instead best represented by a second degree polynomial.  

We have seen that distance explains much of the variation in the dependent variables, and that 

more remote internships pay a higher salary. Yet, the analysis leaves out one important 

question: why are interns willing to give up a higher salary to do their internship in, or near, a 

major city? Since the suggested salary premium for remoteness persists when accounting for a 

range of characteristics of the internship as well as the site of the internship, we need to look 

for factors not accounted for in the analysis.  

One likely candidate for such a factor is the household’s income. Recall that we concern 

ourselves with salary rather than the income for the household in the analysis. However, as 

household income is a broader measure that, for example, may include a spouse’s salary, it 

would likely yield a more accurate measure of the financial trade-offs that prospective interns 

face. Therefore, it is possible that interns who choose to give up a higher salary, as well as 

future income, nevertheless are maximizing their household’s income. Other factors that are 

not accounted for in the analysis that may explain the affinity for major cities are possibilities 

for culture and social interactions, proximity to family members, and an expectation of a more 

rewarding long term career path.  

Estimates of three other individual factors of regression 8 warrant comments as well. Besides 

the polynomials for distance to nearest major city, one other factor is significant at the one 

percent level before Bonferroni correction, namely the educational level at the site of the 

internship. However, at a P-value of 0.007, the negative correlation between educational level 

and salary does not remain significant after Bonferroni correction. A compensating 

differential for sites with lower education is however reasonable, as, for instance, medical 

interns arguably socialize, and marry, disproportionally with other highly educated people. In 

addition, the dummy variable capturing a warmer climate is significant at the five percent 

level (before correction), which may indicate that a cooler climate pays a premium. Lastly, a 

high proportion of high-earners correlates at the five-percent level before correction with a 

higher salary.  

A Discussion of Internal Validity 

The regression analysis resulted in informative findings of the explanatory power of the three 

vectors. More importantly for my hypothesis of compensating differentials, the regression 

analysis found a highly significant correlation between the distance to a major city and 
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MEES. Can we interpret these findings as evidence for compensating differentials on the 

market for medical inters? In this subsection, I address this question of validity by making 

explicit, and critically comment on, the set of assumption that must hold for us to conclude 

that there exists a compensating differential on the market. I will start with three essential 

assumptions of the model before using a framework suggested by Stock and Watson to assess 

the internal validity of a multiple regression study (2012).  

A. The first thing we need to affirm is that MEES is a reasonably accurate measure of the 

financial trade-offs that prospective medical interns face. As already mentioned, one 

threat to this assumption is that MEES differs too much from the marginal household 

income, which reasonably is a more relevant measure of financial trade-offs. Costs make 

up another important aspect of financial trade-offs associated with accepting a certain 

internship that I have not accounted for. These costs can, for example, arise from moving, 

or from higher living expenses. Yet another threat to my model is that lower salaries in 

the near future may be compensated with higher salaries in a more distant future. 

Regardless of what the threats to my model of financial trade-off are, the implications are 

clear: salary differences can arise as a consequence of forgone income or increasing 

costs, rather than as a consequence of an unattractive feature of the job or its extended 

attributes.   

B. A second crucial assumption is the conjecture that all prospective medical interns, with 

the exception of previous work experience, are alike from the perspective of the county 

councils. Although medical interns form a small, closed, and homogenous fragment of 

the labor market, this is clearly an approximation. Individual data would remove some of 

the uncertainty (although it will never be possible to account for all relevant human 

characteristics within a model). For example, it is conceivable that the county councils 

demand somewhat different qualities from their interns. If more remote councils, for 

some reason, demand more skilled interns and believe (regardless if they are correct or 

not) that they can discriminate between candidates, we can imagine a situation where the 

observed wage differences between sites is a premium for (putative) skill rather than for 

an undesirable aspect of the internship.  
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C. A third question concerns the assumption of equilibrium
36

: Is it reasonable to presume 

that the market is in equilibrium, or are the observed salary differences due to some 

temporary disturbance? In markets characterized by many and fast transactions, equilibria 

are more likely to arise as well as to adjust to interference. The labor market for medical 

interns, on the contrary, involves few transactions and a time span of months between the 

announcement of salaries and the time of application. Under these conditions, the county 

councils, to some extent, must predict the labor supply in advance—clearly a non-trivial 

task.  

If MEES is a relevant measure of financial trade-offs, the medical interns are alike from the 

perspective of the employers, and the market is in equilibrium, then we can conclude that 

there exists a least one compensating differential on the market, or else there would be no 

salary differences. However, to safely conclude what factor, or factors, that give rise to the 

compensating differential, we must dismiss another set of potential flaws, to which I turn 

next.  

Stock and Watson put forward five threats to internal validity that all concern the assumption 

that the conditional distribution of ui has a mean of zero
37

:  

− Omitted variable bias (OVB) 

− Misspecification of the functional form 

− Measurement errors and errors-in variables bias 

− Missing data and sample selection 

− Simultaneous causality  

This study, with certainty, suffers from OVB to at least some extent. It is unlikely that I have 

managed to characterize all relevant aspects of a medical internship in the three vectors. On 

the other hand, it is likely that some omitted variable both is correlated with an included factor 

and is a determinant of MEES. Hence, the two conditions for OVB are reasonably fulfilled. 

                                                 
36

 I have already stated that I do not consider the salary to be an equilibrium salary due to the long waiting times 

at certain sites. However, this assumption of a non-equilibrium is nevertheless compatible with an equilibrium on 

the market, since, as I argue, queuing acts as a pricing mechanism, a price that I incorporate into MEES. Why the 

salaries do not adjust to equalize the waiting times is a question that lies outside the scope of this report.  

 
37

 There are three other least square assumptions for OLS regression with multiple repressors (Stock and Watson, 

2012, ad verbatim):  a) That (Xi,Yi), i=1,…,n are independently and identically distributed across observations, 

b) that large outliers are unlikely, and c) that there exist no perfect multicollinearity. Of these assumptions, we 

may immediately dismiss c, as the software program STATA automatically warns for multicollinearities . I also 

argue that assumption b holds—as a sensitivity check supporting this claim, I have included an additional 

regression where sites with travel times to a major city over three hours are excluded. Lastly, assumption a) is 

discussed under “sample selection”.  
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One already mentioned factor that plausibly qualify as a source of OVB is the possibility of 

social interaction. The possibility to social interaction is, arguably, both correlated with the 

distance to a major city and a determinant of MEES (if we consider social interaction as a 

good and accept the assumptions of the model).  

There are also possible sources of error in the four other categories: Although I have 

considered and included nonlinearities, there still might be variables that do not have the right 

functional form in the regression. The risk of functional misspecification pertains in particular 

to regressions other than the full regression on MEES (regression 8), since I performed the 

sequential hypothesis testing on regression 8 and transferred the functional forms to the other 

regressions. Moreover, the data set includes imperfections that affect both the dependent and 

the independent variables. In particular, MEES suffers from a substantial degree of 

uncertainty. The study may also suffer from sample selection bias. For example, recall the 

less-than perfect response rate of the SYLF survey and the fact that I was forced to exclude 

two sites in the analysis due to a lack of data. Lastly, there are also potential sources for 

simultaneous causality bias. Consider for instance the ranking variable; whereas a high 

ranking should increase the attractiveness of the internship and therefore push down the 

salary, a high salary may also affect interns to rate their internship more favorably. Thus, we 

may find threats to the internal validity in all of the five categories put forward by Stock and 

Watson. 

Bearing in mind these caveats, we should not uncritically interpret the strong correlation 

between distances to a major city and MEES as a compensating differential. We should also 

be careful in dismissing factors that did not turn out to be significant in the analysis. First of 

all, in a perfectly internally valid study, they may emerge as significant factors. Furthermore, 

the nature of the data set—in addition to the challenges of multiple tests already mentioned—

makes it difficult to assess the contribution of individual factors.  

The difficulty of evaluating the possible influence of individual factors depends on three 

features of the data set: the limited number of observations, the high number of factors needed 

to characterize the internships, and the high degree of collinearity between the factors. These 

unfortunate and largely unavoidable features of the data set generate a problem of power in 

the analysis. With little power, it is difficult to disentangle the contribution of individual 

factors, even in an otherwise perfectly internally valid study. Therefore, it is not safe to 

conclude that a zero or a statistically insignificant estimate does not correlate with the salary 

measures.  



33 

 

Evidently, this study—as any study deviating from ideal randomized controlled conditions—

has important sources of uncertainty. With the objections in mind, can we nevertheless 

interpret the strong correlation between distance to a major city and MEES as a compensating 

differential on the labor market for medical interns? This is a question that only subsequent, 

and better performed, studies can answer with certainty. However, I will argue that the study, 

despite its limitations, is suggestive of a compensating differential.  

For one, the existence of a compensating differential for remoteness on the labor market for 

Swedish interns is consistent with the results found by Chomitz et al found in Indonesia for 

physicians (1998). Also, a compensating differential for location is in line with observations 

on the real estate market, where people are willing to pay considerable premiums to reside in 

certain areas. In fact, a correlation analysis of my data set reveals strong negative correlations 

between apartment prices per square meter
38

 and MEES and MFVS (-0.71 respectively -0.54). 

This correlation suggests that people are willing to give up salary as well as to pay a premium 

to reside at a certain location.   

A second circumstance that speaks in favor of a compensating differential is that the 

correlation persists when regressing on MFVS instead of MEES (regression 9 in table 1). This 

observation shows that the strong correlation is not a feature merely due to some peculiarity 

of the computed salary measure MEES.  

Thirdly, all errors in the data do not necessarily distort the results. What in fact is important 

for the analysis is not if a particular factor is accurate or not, but whether it has been 

considered by the prospective medical interns. For instance, an error in a variable extracted 

from AT-guiden is not necessarily harmful to the validity of the study as long as the 

prospective interns have based their decision on the same data, whether erroneous or not.   

  

VI. CONCLUSION 

Whereas studies on compensating differentials typically seek to estimate a particular 

compensating differential for some job disamenity across the labor market, this study has a 

different approach: It focuses on a limited part of the labor market and asks what 

compensating differentials might exist on that particular part of the market. The precise 

question I attempt to answer is what factors of a medical internship that determines its salary.  

                                                 
 
38

 As explained earlier, I did not include apartment prices in the regression analysis.  
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My study differs from the standard approach in other aspect as well. First, I use an estimated 

equilibrium salary, MEES, rather than the salary at face-value. Second, I analyze group data 

instead of individual data—an approach I deem acceptable due to the homogeneity of medical 

interns. 

In my investigation, I carried out a multiple regression analysis with MEES as the dependent 

variable and three vectors of variables each characterizing different aspects of the internship 

as independent variables. I found that the location of an internship explains a large fraction of 

the variation in MEES. In particular, MEES and the travel time by car to any one of Sweden’s 

three major cities correlates strongly through a third degree polynomial expression. From this 

cubic expression, I calculated a suggested wage premium for travel time from a major city.  

To interpret the strong correlation between travel time to a major city and MEES as a 

compensating differential, a set of assumptions must hold, in addition to the assumption of 

equilibrium on the market. Because my data set builds on group data rather than individual 

data, one critical assumption is that medical interns are all alike from the perspective of the 

employers. Another essential assumption is that MEES is a sufficiently relevant measure of 

the financial trade-off that prospective interns face. In addition, we must also reject the 

existence of omitted variable bias, errors in the functional form, errors in the data, and the 

possibility of simultaneous causality. An important possible source of omitted variable bias is 

that the data material does not account for possibilities for social interaction and partners’ 

earning opportunities at a site, two factors that arguably correlate with the travel time to a 

major city.    

Although the study makes strong assumptions and includes several sources of uncertainty, it 

nevertheless puts forward a strong case for the existence of a compensating differential for 

remoteness on the labor market for medical interns in Sweden. The conjecture of a 

compensating differential for remoteness is consistent with an investigation by Chomitz el al, 

that found a substantial compensating differential for practicing medicine in rural areas 

(1998). The results are also in line with the observation from the housing market that people 

are willing to pay a sizeable premium to reside in certain areas.  

The alleged existence of a compensating differential for remoteness on the market for medical 

interns has at least one important implication for the labor market for physicians in general. It 

suggests that a higher compensation for remoteness on the market would mitigate the 

maldistribution of physicians in Sweden, as well as abroad. However, higher salaries for 

physicians in remote settings put an additional financial burden on already often financially 
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challenged regions. Therefore, to obtain an appropriate distribution of physicians within a 

publicly financed health care system, a scheme where the central government compensates 

physicians on an otherwise free market would probably have the best prospects of achieving 

the necessary compensating differentials. 

I suggest that future studies on compensating differentials on the labor market for physicians 

in Sweden should aim at investigating the market for specialized physicians. In particular, an 

inquiry of the market for general practitioners, where the maldistribution is particularly 

pronounced, could be rewarding. The large number of locations of general practitioners would 

give the necessary power to the analysis to allow for a more detailed examination of the 

compensating differentials on the market. However, since general practitioners are a much 

more diverse group than medical interns, individual data is a necessity.  
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APPENDIX A: Included Variables and their Sources 

Variable name Vector Comment Source 

MEES Dependent 

variable 

See appendix B AT-guiden, SYLF:s annual 

survey 

MFVS Dependent 

variable 

See appendix B AT-guiden, SYLF:s annual 

survey 

Waiting time Included 

in MEES 

and MFVS 

An average of the years 2010, 

2011, and 2012.  

SYLF:s annual survey 

Inhabitants at 

site 

S The number of inhabitants of the 

population center of the main 

hospital of internship (tätort) 

2012 

Statistics Sweden (SCB) 

Inhabitants in 

county 

S The number of inhabitants in the 

county of the internship in 2006 

Public Health Agency of 

Sweden 

(folkhälsmomyndigheten) 

Number of 

internships per 

capita in county 

S Average number of internships 

in county for 2011 and 2012 

divided by county inhabitants.   

AT-guiden 2011 and 2012.  

Share of 

inhabitants at 

site with tertiary 

education 

S  Municipality of the main 

hospital. From 2010. 

Public Health Agency of 

Sweden 

Share of 

inhabitants of 

county with 

tertiary 

education 

S Aged 45-64. From 2006.  Public Health Agency of 

Sweden 

Share of high-

earners at site 

S From 2010.  Public Health Agency of 

Sweden 

Site has a main 

university 

campus 

S Includes Swedish universities 

and university colleges 

(högskolor)   

Based information from the 

Swedish higher education 

authority 

Site is a regional 

center  

S Site of main hospital is a county 

capital (residensstad) 

Wikipedia article on 

“residensstad” accessed 

2014-02-03 

Classified as a 

tourist 

municipality 

S Municipality of main hospital is 

classified as municipality with a 

large tourist sector.  

Swedish Association of 

Local Authorities and 

Regions (Sveriges 

kommuner och landsting, 

SKL) 
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Major city S The number of inhabitants of the 

population center of the main 

hospital of internship (tätort) in 

2012 exceed 200 000. Applies to 

Stockholm, Gothenburg and 

Malmö.  

Statistics Sweden (SCB) 

Site has airport 

served by SAS 

S Within 45 minutes of car drive 

from city center as estimated by 

google maps. SAS is an aviation 

company.  

SAS website. Google 

maps.  

Warmer climate S Is in climate zone 1 or 2.  Riksförbundet svensk 

trädgård 

Mild Climate* S Is in Climate zone 4 or 5.  Riksförbundet svensk 

trädgård 

Cooler climate S Is in climate zone  6, 7, or 8.  Riksförbundet svensk 

trädgård 

Location along 

coast 

S Has harbor to the sea  

Number of 

physicians at 

main hospital 

M  AT-guiden 2012 

County hospital M Hospital has maternity ward, but 

is not a university hospital.  

Dagens Medicin’s ranking 

and own research 

University* 

hospital 

M Is a university hospital Dagens Medicin’s ranking 

and own research 

Local hospital M Has a 24-hour emergency 

service for at least internal 

medicine, but has no maternity 

ward.  

Dagens Medicin’s ranking 

and own research 

Interns have 

lone on-call duty 

M Interns are obliged to serve at the 

hospital without on-site support 

of licensed physician.  

AT-guiden 2012 

18 month 

internship 

possible 

M Intern may do a shorter 18 

month internship rather than the 

norm 21.  

AT-guiden 2012 

Number of 

internships 

M Number of internships at site 

annually  

AT-guiden 2012 

Main hospital 

has medical 

education 

M Is a university hospital and had 

medical education in 2010. 

 

Interns are 

offered a course 

grant 

M Interns have a pot of money to 

freely choose a course during the 

internship 

AT-guiden 2012 
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Main hospital is 

private 

M The main hospital is run by a 

private mandatory.  

AT-guiden 2012 

County council 

pays student 

loans 

M Up to 2500 SEK/month AT-guiden 2012 

Internship 

ranking by 

SYLF 

M Weighted average of rankings 

2009 to 2012, where 2011 and 

2012 has double weight 

compared to 2009 and 2010.   

SYLF:s AT-ranking 

Travel time to 

nearest major 

city 

D Travel time from main hospital 

to a major city by car, as 

estimated by Google maps.  

Google maps 

(Travel time to 

nearest major 

city)
2 

D Squared Google maps 

(Travel time to 

nearest major 

city)
3
 

D Cubic Google maps 

Travel time to 

nearest medical 

school 

D Travel time from main hospital 

to a medical school by car, as 

estimated by Google maps. 

Google maps 

(Travel time to 

nearest medical 

school)
2
 

D Squared Google maps 

Travel time to 

second nearest 

medical school 

D  Google maps 

Number of 

medical students 

at nearest 

medical school 

D Number of admitted medical 

students at nearest medical 

school in spring 2007.  

www.lakarstudent.se 

accessed 2014-02-03 

Apartment price Not 

included in 

regressions 

Apartment prices per square 

meter at main site of internship 

in 2013.  

www.maklarstatistik.se 

accessed 2014-02-08  

Note: * Denotes that the variable is dropped from the regression analysis to avoid perfect 

collinearity.  
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APPENDIX B: Computation of the Dependent Variables 

Equation 4 describes the calculation of marginal face value salary (MFVS) of an internship at 

site i. The marginal tax rate is set to 0.35.    

Equation 4 

                                                                                 

Equation 5 describes the calculation of marginal estimated equilibrium salary (MEES). Figure 

3 is a graphical representation of the forgone income for postponing the internship for a time 

equivalent to the waiting time. Here, as in the calculation of MFVS, I have set the marginal 

tax rate to 0.35. I use an annual discount rate of 0.02 to account for that fact the forgone 

income lays in the future. By dividing by the length of the internship, I normalize the forgone 

income to a monthly salary value for the duration of the internship.  

Equation 5 

             

                            

(  
 
  )

  

  
 

 

As evident in figure 3, the actual forgone income also persists into the future beyond that of 

the shaded area. A particular contribution to forgone income is that the advancement to 

become a specialist (and subsequently consultant
39

) is also delayed. However, I will ignore 

any forgone income beyond the shaded area. The rationale for ignoring forgone income more 

distant into the future is that I consider it too small and too uncertain to improve an already 

crude estimate.   

Two other features of the calculation MEES warrants an explanation: the use of the median 

salary for a medical intern in county n (Sn) and the use of the national median salary (Sr) at 

the residency level. The reason for using the mean salary at the county level instead of the 

salary for individual internships is that prospective interns may not work at the hospital of the 

internship during the waiting, but often somewhere within the county. Hence, using salary 

data for individual sites does not improve the precision. Likewise, since the residency salary 

                                                 
39

 Swedish equivalent: Överläkare 
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already is a crude estimate for opportunity cost and since physicians that have completed their 

internship frequently move, I deemed that regional data would not improve the model.   

 

Figure 3. Graphical presentation of the approximation of the forgone income associated with 

postponing the internship used to calculate the marginal estimated equilibrium salary 

(MEES). The approximation can be expressed as the product of (Sr – Sn) and Tw. 

(months) 
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 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

VARIABLES MEES 

 

Vector M 

MEES 

 

Vector S 

MEES 

 

Vector D 

MEES 

 

Only distance 

to major city 

MEES 

 

Vecor M and  

S 

MEES 

 

Vector S and 

M 

MEES 

 

Vector M and 

D 

MEES 

 

Vector M, S 

and D 

MFVS 

 

Vector M, S  

and D 

          

Inhabitants at site  0.00182   0.000708 -0.000561  -0.00199 0.000279 

  (0.00154) 

 

  (0.00152) (0.00170)  (0.00176) (0.00205) 

Inhabitants in county  -0.00162**   -0.00239*** -0.000704  -0.00121 -0.000739 

  (0.000753) 

 

  (0.000497) (0.000721)  (0.000834) (0.000715) 

Number of internships  -34.93**   -42.63** -28.87**  -28.02* -17.40 

per capita in county  (15.36) 

 

  (16.64) (11.87)  (14.18) (12.39) 

Share of inhab. at site  -0.143***   -0.0686 -0.117***  -0.124*** -0.0698* 

with tertiary education   (0.0455) 

 

  (0.0532) (0.0344)  (0.0400) (0.0360) 

Share of inhab. in county  -0.364***   -0.184** -0.238**  -0.205* -0.0657 

with tertiary education   (0.0733) 

 

  (0.0795) (0.0890)  (0.109) (0.0996) 

Share of high-earners at  0.113   -0.00237 0.208**  0.276** 0.167 

site  (0.0934) 

 

  (0.135) (0.0890)  (0.105) (0.102) 

Reported violent crimes  -0.00958   -0.0165* 0.00843  0.00704 0.00823 

at site per capita  (0.00899) 

 

  (0.00896) (0.00832)  (0.0109) (0.0107) 

Site has university  1.319   0.956 0.936  0.480 -0.223 

main campus  (1.061) 

 

  (0.936) (0.839)  (0.801) (0.689) 

Site is a regional center  -0.592   -0.521 -0.379  -0.554 0.193 

(residensstad)  (0.755) 

 

  (0.786) (0.782)  (0.650) (0.558) 

Classified as tourist   1.628   0.207 0.616  -2.370 -2.168 

municipality  (1.067) 

 

  (1.059) (1.171)  (1.356) (1.423) 

Major city  -0.284   1.226 0.433  0.837 -1.177 

(>200 000 inhab.)  (0.932) 

 

   (1.394) (1.275)  (1.292) (1.252) 

APPENDIX C: Regression of vectors M, S, and D on MEES and MFVS, sites with travel time exceeding three 

hours excluded 
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Site has airport served  -0.798   -0.242 -0.0197  0.137 0.0711 

by SAS  (0.625) 

 

  (0.543) (0.483)  (0.578) (0.460) 

Warner climate  -0.694   -0.771 -0.522  -1.239** -0.787* 

  (0.626) 

 

  (0.497) (0.448)  (0.475) (0.416) 

Cooler climate  0.528   0.439 0.920  2.140 0.799 

  (0.625) 

 

  (0.915) (0.947)  (1.613) (1.378) 

Location along coast  -0.387   -0.0257 -0.377  -0.125 -0.270 

  (0.654) 

 

  (0.732) (0.697)  (0.749) (0.460) 

Number of physicians -0.000207    -2.92e-05  0.00115** 0.00160 0.00166 

at main hospital (0.000973) 

 

   (0.000917)  (0.000492) (0.00111) (0.000979) 

County hospital 0.0645    0.547  1.686*** 0.0952 0.371 

 (0.731) 

 

   (0.960)  (0.460) (0.591) (0.817) 

Local hospital 0.410    1.250  1.646** 0.440 0.501 

 (1.204) 

 

   (1.240)  (0.726) (0.766) (0.979) 

Interns have lone 1.081    0.254  0.642 -0.0763 -0.0584 

on-call duty (0.792) 

 

   (0.729)  (0.444) (0.507) (0.407) 

18 month internship -0.466    -0.819  -0.293 -0.776** -0.550 

available  (0.740) 

 

   (0.736)  (0.419) (0.341) (0.431) 

Number of interns 0.000473    0.0562  0.00391 0.0370 -0.0214 

admitted annually  (0.0533) 

 

   (0.0549)  (0.0252) (0.0442) (0.0459) 

Main hospital has medical -2.121***    -0.992  -1.093* -1.807 -0.292 

education (0.695) 

 

   (1.274)  (0.612) (1.539) (1.363) 

Interns are offered a 0.653    -0.259  0.375 0.458 0.294 

course grant  (0.599) 

 

   (0.539)  (0.441) (0.553) (0.535) 

Main hospital is private -3.562***    -0.0879  -0.548 0.246 0.161 

 (0.801) 

 

   (1.008)  (0.792) (0.931) (0.778) 
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Internship ranking - 0.0791***    -0.0505***  -0.0151 -0.0207 -0.00153 

by SYLF (0.0215) 

 

   (0.0173)  (0.0169) (0.0190) (0.0152) 

 

Travel time to nearest 

   

   5.183*** 

 

2.711 

  

-0.523 

 

-0.248 

 

7.016*** 

 

3.450 

major city    (1.539) 

 

(2.811)  (5.069) (3.224) (1.814) (2.025) 

(Travel time to nearest   -1.208* 1.933  2.456 3.190 -1.825*** -0.832 

major city)
2
    (0.627) 

 

(2.085)  (3.169) (2.071) (0.456) (0.630) 

Travel time to nearest   0.732   1.108 0.854 2.068** 1.222 

city > 40 000 inhab.     (0.648) 

 

  (0.979) (0.503) (0.917) (0.925) 

Travel time to nearest    0.650   -0.304 -1.399 -4.895** -2.154 

medical school   (1.720) 

 

  (2.534) (1.682) (2.060) (2.806) 

(Travel time to nearest   0.0949   0.399 0.746 1.689* 0.745 

medical school)
2
   (0.832) 

 

  (1.048) (0.666) (0.795) (1.032) 

Travel time to 2
nd

    0.0457   -0.142 -0.163 -0.318 -0.196 

nearest medical school    (0.268) 

 

  (0.527) (0.249) (0.579) (0.699) 

Number of students    -0.0297**   -0.0232 -0.0292** -0.000599 0.0110 

at nearest med. school    (0.0139) 

 

  (0.0196) (0.0128) (0.0235) (0.0204) 

Number of students at   -0.00718   -0.0130 -0.00839 -0.0315* -0.0210 

2
nd

 nearest med. school   (0.00950) 

 

  (0.0127) (0.00959) (0.0147) (0.0139) 

          

          

Constant 0.229 18.39*** -3.944 -6.792*** 15.17*** 9.864* -2.196 7.356 3.156 

 (1.350) (4.000) (2.604) 

 

(1.013) (4.518) (5.205) (2.465) (6.627) (6.456) 

          

Observations 

 

R-squared 
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0.722 

46 

 

0.843 

46 

 

0.869 

46 

 

0.827 

46 

 

0.927 

46 

 

0.945 

46 

 

0.945 

46 

 

0.983 

46 

 

0.911 

Adjusted R-squared 0.642 0.765 0.841 0.815 0.836 0.883 0.905 0.935 0.667 
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Joint probabilities 

(F-test) 

 

 

 

 

All variables in M = 0 

P-value 

26.96 

0 

 

   2.868 

0.0238 

 4.280 

0.0014 

6.876 

0.0015 

1.172 

0.390 

All variables in S = 0 

P-value 

 

 13.63 

0 

 

  4.785 

0.0007 

3.314 

0.0061 

 5.031 

0.0038 

2.051 

0.1079 

All variables in D = 0 

P-value 

 

  39.84 

0 

 

  6.675 

0.0002 

14.93 

0 

5.988 

0.0036 

1.009 

0.4708 

All Major city dist. 

polynomials = 0 

P-value 

 

   53.06 

 

0 

   8.215 

 

0.0057 

1.675 

 

0.2283 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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 (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES MFVS 

 

Vector M 

MFVS 

 

Vector S 

MFVS 

 

Vector D 

MFVS 

 

Only distance 

to major city 

MFVS 

 

Vector S 

and M 

MFVS 

 

Vector M 

and D 

MFVS 

 

Vector S 

and D 

MFVS 

 

Vector S, M 

and D 

         

Inhabitants at site  0.00175***   0.00183** 0.000398  0.00121 

  (0.000599) 

 

  (0.000741) (0.000928)  (0.000879) 

Inhabitants in county  -0.00124***   -0.00106** -0.000608  -0.000705 

  (0.000402) 

 

  (0.000479) (0.000499)  (0.000492) 

Number of internships  -9.710   -5.869 -8.675  -9.808 

per capita in region  (9.212) 

 

  (10.34) (6.281)  (7.110) 

Share of inhab. at site  -0.0448***   -0.0297 -0.0184  -0.0321 

with tertiary education   (0.0159) 

 

  (0.0204) (0.0144)  (0.0199) 

Share of inhab. in county 

with tertiary education 

 -0.0619   0.0137 -0.0242  -0.0111 

  (0.0559) 

 

  (0.0699) (0.0440)  (0.0569) 

Share of high-earners  0.0141   -0.00663 0.0275  0.0462 

at site  (0.0155) 

 

  (0.0205) (0.0282)  (0.0470) 

Reported violent crimes  -0.00696*   -0.00604 -0.00246  -0.000779 

at site per capita.   (0.00398) 

 

  (0.00560) (0.00300)  (0.00490) 

Site has university   0.355   0.762 -0.406  -0.409 

main campus  (0.373) 

 

  (0.500) (0.267)  (0.423) 

Site is a regional center  -0.447   -0.301 0.0702  0.298 

(residensstad)  (0.311) 

 

  (0.427) (0.307)  (0.331) 

Classified as a tourist  0.314   -0.736 -0.367  -1.165 

municipality   (0.461) 

 

  (0.703) (0.807)  (0.967) 

Major city  -0.0723   -0.654 0.928  -0.852 

(>200 000 inhab.)  (0.419)   (0.817) (0.605)  (0.707) 

APPENDIX D: Regression of vectors M, S, and D on MFVS 
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Site has airport served   -0.0262   -0.147 0.111  0.00767 

by SAS  (0.256) 

 

  (0.274) (0.253)  (0.267) 

Warmer climate  -0.634**   -0.497 -0.430*  -0.575** 

  (0.286) 

 

  (0.306) (0.217)  (0.277) 

Cooler climate  0.735*   0.584 -0.578  -0.520 

  (0.370) 

 

  (0.421) (0.403)  (0.525) 

Location along coast  -0.0475   0.0820 -0.392  -0.116 

  (0.274) 

 

  (0.319) (0.274)  (0.341) 

Number of physicians -0.000625    0.000322  0.000406 0.00110* 

at main hospital (0.000528) 

 

   (0.000495)  (0.000328) (0.000539) 

County hospital -0.260    0.325  0.462 0.472 

 (0.393) 

 

   (0.421)  (0.288) (0.473) 

Local hospital -0.118    0.532  0.960** 0.967 

 (0.523) 

 

   (0.523)  (0.378) (0.608) 

Interns have lone 0.133    0.345  0.344 0.133 

on-call duty (0.304) 

 

   (0.301)  (0.211) (0.260) 

18 months internship -0.621*    -0.334  -0.205 -0.322 

is possible (0.338) 

 

   (0.257)  (0.185) (0.294) 

Number of interns  -0.0455**    -0.0374  -0.00759 -0.00396 

accepted annually (0.0206) 

 

   (0.0265)  (0.0123) (0.0246) 

Main hospital has medical 0.317    -0.0697  0.606 0.123 

education (0.365) 

 

   (0.671)  (0.375) (0.719) 

Interns are offered a  0.587**    0.459*  0.220 0.0958 

course grant  (0.252) 

 

   (0.248)  (0.215) (0.263) 

Main hospital is private -1.596***    -0.428  -0.850 -0.110 

 (0.501)    (0.668)  (0.727) (0.514) 
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County council pays off 1.526**    0.321  -0.00800 0.707 

Student loans (0.577) 

 

   (0.625)  (0.453) (0.820) 

Internship ranking  -0.0165*    -0.00556  0.000585 -0.00401 

by SYLF (0.00851) 

 

   (0.00719)  (0.00732) (0.00715) 

Travel time to nearest   1.313*** 1.469***  1.364*** 1.417*** 1.494*** 

major city    (0.250) 

 

(0.169)  (0.296) (0.338) (0.408) 

(Travel time to nearest   -0.179*** -0.206***  -0.191** -0.192*** -0.224*** 

major city)
2
    (0.0565) 

 

(0.0352)  (0.0792) (0.0695) (0.0801) 

(Travel time to nearest   0.00940*** 0.00886***  0.00888** 0.0103*** 0.0101** 

major city)
3
    (0.00308) 

 

(0.00185)  (0.00422) (0.00380) (0.00418) 

Travel time to nearest    0.110   -0.00739 0.0277 0.0696 

city > 40 000 inhab.     (0.172) 

 

  (0.164) (0.168) (0.225) 

Travel time to nearest   0.707***   0.546* 0.823** 0.436 

medical school   (0.196) 

 

  (0.281) (0.328) (0.492) 

(Travel time to nearest   -0.148***   -0.132* -0.179** -0.133 

medical school)
2
   (0.0528) 

 

  (0.0673) (0.0760) (0.0930) 

Travel time to 2
nd

   -0.229   0.0555 -0.288* 0.177 

nearest medical school    (0.147) 

 

  (0.318) (0.153) (0.319) 

Number of students at    -0.00107   0.0106 0.00394 0.0184 

nearest med. school   (0.00641) 

 

 

  (0.0103) (0.00730) (0.0134) 

Number of students at    -0.00188   -0.00213 -0.00422 -0.00358 

2
nd 

nearest med. school 

 

 

 

 

 

  (0.00469) 

 

  (0.00318) (0.00427) (0.00435) 
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Constant 2.554*** 

 

7.042*** -0.473 -0.845*** 3.814 1.035 -1.564 -0.894 

 (0.588) 

 

(2.588) (1.246) (0.148) (3.034) (2.463) (1.381) (3.118) 

         

Observations 65 

 

65 65 65 65 65 65 65 

Adjusted R-squared 

 

0.425 0.642 0.712 0.689 0.643 0.777 0.746 0.760 

All variables in M = 0 

P-value 

11.90 

0 

 

   1.456 

0.200 

 3.467 

0.0005 

1.676 

0.1406 

All variables in S = 0 

P-value 

 

 24.00 

0 

  3.868 

0.0004 

3.645 

0.0005 

 2.205 

0.0330 

All variables in D = 0 

P-value 

  56.74 

0 

  7.521 

0 

24.63 

0 

5.246 

0.0004 

 

All major city dist. 

polynomials = 0 

P-value 

 

    

76.63 

 

0 

 

    

4.917 

 

0.0070 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1  

 

 

 

 

 

Note: The dummy variable for pay-off of student loans is excluded as no sites within three hours of travel time pay off students 

loans. The variable for travelling time to a major city is here expressed as a second degree polynomial instead of a third degree 

polynomial.  

 

 


