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Formali

Agaerj lesandi

bjgoarspegillinn, hin arlega radstefna um rannsoéknir { félagsvisindum vid Haskoéla Islands,
er nt haldin { télfta sinn 4 afmealisari Haskéla Islands. Umfang radstefnunnar ber glogg
merki hinnar mikillar grosku 1 rannséknum 4 svidi félagsvisinda.

Sérstakt radstefnurit fyrir hagfraedi kemur nd ut { annad sinn. A pessu sinni eru 5
greinar { ritinu. Nokkrar breytingar hafa verid gerdar a fyrirkomulagi ritstjérnar. Fallid
var fra pvi fyrirkomulagi ad bj6da upp 4 ritryningu. Ferlid reyndist pungt { véfum midad
vid umfang radstefnunnar. Afram var haldid i pa vinnureglu ad einstakir freedimenn eigi
a0 hamarki tvaer greinar 4 radstefnunni. Greinar til birtingar voru valdar 4 grundvelli
utdrattar sem hofundar sendu inn. Markmidid med forvali er ad tryggja gedi peirra
greina sem kynntar eru 4 radstefnunni. Nokkrum greinum var hafnad { forvalinu.
Stifar kréfur eru gerdar til lengdar og uppsetningar greina eins og tidkast hefur fyrri ar.
Lengdartakmarkanir setja umfangi og ytarleik greina nokkrar skordur en naudsynlegt
hefur verid talid ad beita slikum takmérkunum til ad halda aftur af heildarumfangi
utgafunnar.

Vinna vid fragang og ritryni greina hefur verid umtalsverd. Vil ég pakka héfundum
og peim sem unnid hafa ad utgafu radstefnuritsing med einum eda 60rum hetti fyrir
gott samstarf og vel unnin stérf. Likt og undanfarin ar hefur meginpungi vinnunnar
vid undirbuning radstefnunnar og radstefnuritsins verid hja Félagsvisindastofnun og vil
ég 4 pakka starfsfolki hennar fyrir afar gott samstarf og gdéda vinnu. Sérstaklega vil ég
pakka Volu Jonsdéttur og Séley Ludviksdottur fyrir vel unnin stérf, en par baru hitann
og pungann af umbroti radstefnuritsins og umsyslu vegna pess.

Island er ad vinna sig upp ur miklu efnahagslegu afalli. Fullyrda ma ad porfin fyrir
hagrannséknir hafi aldrei verid meiri. Mikil abyrgd hvilir 4 Hagfredideild Haskola
Islands ad vera leidandi i peim rannséknum. Djgdarspegillinn er afar mikilvegur vetvangur
til kynningar peim rannséknum sem fram fara { hagfredi hér a landi.

Reykjavik { oktéber 2011
Dadi Madr Kristdfersson



Peer Effects and Academic Achievement
Regression Discontinuity Approach

Arna Vardardottir?

Peer effects in education are generally accepted to be of importance. Despite this belief
there is no general consensus on the direction of the effect peers have on one another.
Different theories attempt to explain this and according to some of them the average
ability of classmates has detrimental effect on one’s schooling outcomes while others
imply that it enhances one’s achievements (Marsh, 2005). Furthermore, the exact causal
mechanism of peer effects in education is also ambiguous. One possible, and most direct,
channel for peer effects is that students instruct each other. Other possible channels are
for instance classroom disruption and classroom atmosphere. Students could also be
indirectly affected by their peers. This can for instance come about through the way
teachers react to different groups of students. Another possibility is if students are
sorted into classes based on their ability it might allow teachers to match instructions
more closely to students’ needs because of more homogenous group, which would
benefit all students.

In this paper, my primary purpose is to establish empirically the existence and
direction of peer effects but not to distinguish the channels by which peer effects operate.
The problem when it comes to estimating peer effect is that, as the saying goes, birds of
feather flock togethet?, and the same applies to students. Most high-school and college
students choose their peers and therefore it is difficult to estimate peer-effects in most
higher-education settings. In situations where students choose their own peers we are
subject to the reflection problem, i.e., if a student’ peers have unobserved characteristics
that are systematically related to her own, estimation of peer effects cannot be given a
causal interpretation. If, for instance, a smart student tends to choose smart peers then it
is not feasible to statistically distinguish between the effects of the student’s intelligence
and the effect of peet’s intelligence. In this paper I addtess this problem by employing
a regression discontinuity (RD) design where student assignment into high-ability (HA)
classes constitutes the source of identifying information. The basic intuition behind
this approach is that, in the absence of program manipulation, students just below the
treatment-determining grade cutoff should provide valid counterfactual outcomes for
students just above the cutoff, who were assigned to HA classes.

I use data on 5 years of entering students at an Icelandic high school where students
are sorted into HA and normal classes, based on their assignment grade. The probability
of being assigned to a HA class jumps at the 60™ or 70" percentile of the assignment
grade and therefore I use a fuzzy RD design to test for peer effects, i.e., whether being
assigned to a HA will affect one’s grades.

The contribution of this paper is threefold. First, the way I measure peer ability is
an improvement over existing studies. The majority of previous empirical evidence on
ability peer effects in education comes from studies that are either based on data that
does not include class identifiers or they examine the effect of academic ability of peers
without having direct measures of their academic ability but rely instead on background
characteristics as proxies for this. Since students spend a relatively big part of their time
in class their classmates are very likely to be significantly influenced by their classmates.

I Department of Economics, Stockholm School of Economics
2 The saying describes the tendency of individuals to associate with others who are similar to themselves,
a phenomenon known as homophily.
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It is therefore very important to be able to identify this group. To the best of my
knowledge, this is the first paper that is both able to identify classmates and measure
peer ability directly using their test scores from national and school exams at the end of
10th grade. Second, I am not aware of any other study that pursues a fuzzy regression
discontinuity strategy to extract the causal impacts of peers’ ability on achievement.
Finally, this is the first study on peer-effects in Icelandic schools and the first one to
study peer-effects in high-school in the Nordic countries.

I find that assigning students to a class with students that are on average of higher
ability in comparison to a class where students are on average of lower ability has a
positive and significant effect on their academic performance. Visual results also fit with
the estimates obtained.

The rest of the paper is organized as follows. In the next section I describe the
institutional background and the dataset. Section 3 describes the identification strategy
and discusses problems that come up when measuring the causal peer effect. Section 4
reports the main results while section 5 presents concluding remarks.

The dataset

To test whether academic ability of classroom peers are of importance for educational
outcomes, I use data on 5 years of entering students at the Commercial College of
Iceland in Reykjavik to test for peer effects among classmates. The data set consists of
1353 students, 644 female and 709 male. In their first year all students follow a common
curriculum.

Selection into classes is mainly based on students’ admission grades, defined as a
weighted average of their results on the standardized tests for 10th grade and their
school grades in these subjects. There are approximately 270 incoming students each
year and they are assigned to 10 different classes, where each class spends the entire
school day together. Students are assigned to 3-4 HA classes (depending on the year)
or to normal classes. The only difference between being assigned to a normal class
and a HA class is therefore that HA classes have peers of higher academic ability. In
particular, the same teachers teach normal classes and HA classes, they cover the same
material and they take the same exams. The outcome variable of interest is students’
academic achievement of which I have 2 measures. The first is the average grade from
all the spring exams. The second measure is their year grade that is based on all grades
on hand-in assignments, quizzes and Christmas exams. In addition I have information
on from which school students come, in which neighborhood they live and their year
of birth. Table (1) and (2) show the assignment grades and normalized assignment
grades, respectively, for all the classes. Table (3) then shows the number of students
in each class. Lastly, table (4) shows the sex ratio, defined as the number of female
students divided by the total number of students, in each class. Tables (5) and (6) show
descriptive statistics for one discontinuity sample and grades in a range close to the
discontinuity point and the full sample, respectively.

Empirical approach

When identifying the causal effect of peer ability on educational outcomes two issues
are particularly challenging. First, students self-select their friends and they are likely
to select friends whose unobservable characteristics are systematically related to theirs,
L.e., the ability of peers is not exogenous to one’s own ability and characteristics. If
all observable and unobservable factors that determine educational achievements and
individual sorting are not accounted for this will result in biased estimates of classroom
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peer effects. Second, it is difficult to identify the reason for why students who belong to
the same group tend to behave similarly. In a pioneer study, Manski (1993) distinguishes
between endogenous effects, correlated effects and exogenous (or contextual) effects
that all could explain this phenomenon. It could be that similar behavior can be explained
by endogenous effects, wherein the propensity of a student to do well varies with the
prevalence of high academic achievement in the group. Similar behavior within groups
could also stem from correlated effects, wherein individuals in the same group tend
to behave similarly because they face similar environments and have similar personal
characteristics. Lastly, the reason for similar group behavior could be exogenous effect,
wherein individuals in the same group tend to behave similarly because of exogenous
characteristics to the group.

One remedy is to randomly assign students to peer groups or assigning students
into groups based only on measurable characteristics that can serve as controls in
estimation. In recent years several studies have exploited random assignment to
groups to overcome the reflection problem and identify the causal effect of peers’
ability’. However, random class assignment is not that common in higher education,
so using this method to test for ability peer effects is seldom feasible and researchers
must therefore resort to other methods to identify a causal effect of peers’ ability in
observational studies. Other approaches are certainly on offer*. The previous literature
finds peer effects in education ranging from close to zero (Sanbonmatsu et al., 2004), to
about 0.50 of standard deviation (Hoxby, 2000; Boozer and Cacciola, 2001). In studies
where it was possible to identify classmates, peer effects were found to be of somewhat
greater magnitude than those who could only identify peers by school-grade, suggesting
that those who do not are possibly missing out on information on the “real” reference
group of a student. The critical point in measuring the influence of peers is to identify
the “real” peers. Keeping in mind that students spend a relatively big part of their time
in class it seems to be a credible assumption that their classmates are a good proxy of
their group of peers. However, in some cases there can be significant variation between
classes within school-grades and hence the assumption that school grade peers are a
good proxy of classmates can be quite strong,

The method highlighted in this paper is a RD design. This is an excellent approach
to employ to overcome the identification difficulty when participants are assigned
to treatment on the basis of a quantitative measure like in this case and has received
a lot of attention in applied economic research in recent years because of the high
quality of causal inference it often engenders. The idea behind the RD approach is to
use a discontinuity in the level of a treatment related to some assignment variable to
get a consistent local average treatment effect (LATE) estimate, by comparing those
just qualified for treatment to those just unqualified. It has been a popular method
of estimation when evaluating educational intervention since school decision formulas
often contain discontinuities.

My empirical approach exploits that there are 3-4 HA classes each year and the main
determinant of which type of a class students are assigned to is the assignment grade
and hence there is a discontinuity in the probability of being assigned to a HA class at
the 60" or 70™ percentile of the assignment grade. This cutoff in the sorting of students
into HA classes constitutes a valuable source of identifying information. I exploit this
to estimate a causal effect of classroom peers. To the best of my knowledge, this has

3 See for instance Sacerdote (2001), Zimmerman (2003), Sanbonmatsu, Kling, Duncan and Brooks-
Gunn (2004) and Graham (2008).

4 TFor instance, Hoxby (2000) exploits exogenous variation in peer composition in elementary schools in
Texas, Hanushek, Kain, Markman and Rivkin (2003) rely on student and school-by-grade fixed effects
strategy, Ammermueller and Pischke (2009) investigate peer effects in primary schools in several
European countries employing a school fixed effect strategy while Lavy, Silva and Weinhardt (2009)
analyze whether there is systematic correlation between variation in subject outcomes for a student
and the variation in subject ability of his peers.
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not been done before. Students to the left of the assignment-determining threshold
should provide valid counterfactual outcomes for students on the right side of the
cutoff who were assigned to HA classes since the treatment status is randomized in a
neighborhood of the threshold. I can therefore estimate the effect of class peers on
academic outcomes by comparing outcomes for the students whose grades are just
below and just above the threshold of getting into a HA class since they on average will
have similar characteristics except for the treatment. Since I am applying the fuzzy RD
design, the probability of being assigned to a HA class is given by

Tt

ElH;cl Ayl = PriHy, = 1Ag, = ap ]l =y + 8- 1{% = ﬂ} +Q‘(m)a)

where 1{-} is the indicator function, taking the value one if the logical condition
within the brackets hold and zero otherwise. Hjs. is a treatment dummy taking the
value one if student i in year £ and class ¢ was assigned to HA class and zero otherwise,
A is the admission grade of student i in year £ and class c. 1 { i rsr = U} is the indicator
function taking the value 1 if the assignment variable, the adm1ss1on grade @, exceeds
the threshold, s, of having a higher probability of getting into a HA class which is given
by the 60™ or 70™ percentile. () is a control function, i.e. some low order polynomial
in normalized admission grade, =2,

Tat

Assignment to HA classes can be represented by the following equation
Hire = PriHie = 1A = aur] + e

where 1 is an unobserved component which captures everything else influencing the
class assignment decision, and academic achievement of students can be represented by
the following equation

Vieo = @ + @ + X, + THy, + f (2

HEE 2 0) b e )
Fat

where ¥;;. is an outcome variable for individual f in year £ and class ¢, ¥ is a year
specific effect and X is a vector of class characteristics and the effect of admission
grade is captured by the function f( -), i.e. it is supposed to be an adequate description

of E[Vpicl4l

H will be instrumented with the cutoff indicator £, which is defined as

o = {{] if @i = 5:
O Lif g = 5,

since it captures the higher probability of being in a HA class at the assignment
threshold, the 60™ or 70™ percentile of the admission grade. The interpretation of
equation (2) is that it describes the average potential outcomes of students under
alternative assignments into HA classes, controlling for any other relationship between
admission grade and academic achievement. Since classtypes are not randomly assigned,
it is likely to be correlated with the error component. OLS estimates of (2) will therefore
not have any causal interpretation. The evaluation problem consists of estimating the
effect of the assignment to a HA class on the outcome variable, i.e., T.

The key identification assumption that underlies the RD approach is that F(-), s
a continuous function. Intuitively, the continuity assumption requires that differential
assignment into classes is the only source of discontinuity in outcomes around the
assignment threshold, 0, so that unobservables vary smoothly as a function of
assignment grade and, in particular, do not jump at the cutoff. Formally, the conditional
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or equivalently £ [si are continuous in —— at 0. Under this assumption
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the treatment effect, T, is obtained by estimating the discontinuity in the empirical
regression function at the point where the treatment dummy, H, switches from 0 to 1 at
the assignment threshold and can be given a causal interpretation.

As shown in Lee (2008) and Lee and Lemieux (2009), it is sufficient for the continuity
assumption to hold if the density of the treatment-determining variable is smooth. In
my case, this assumption explicitly allows for students to have some control over their
value of assignment grade. As long as this control is imprecise, treatment assignment is
randomized around the cutoff. In my case, the continuity of assignment grade density
functions also directly ensures that assignment into HA classes is randomized close to
the assignment cutoff. An additional concern would be imperfect compliance with the
treatment rule, but in my study there is not much scope for this. Each classroom has
limited space which is in most cases fully utilized and there is no possibility to switch
classes if there is not enough space in another class. Also, a student’s outside options
are scarce if she decides to leave the school because she was not assigned to HA class.
The student will need to wait at least one semester to get into another school and for a
whole year if she wants to get into the most popular ones.

It is also helpful to consider how reasonable the continuity assumption is in the
context of this paper? Students obviously had an incentive to affect the way school
administrators assigned them into classes, and presumably also some control over
this. However, it seems implausible that this control was perfect, so the key identifying
assumption is likely to hold here. Furthermore, assignment grade is determined after
students receive their grades on the standardized exams and school exams so they were
unlikely to know the exact location of the HA class cutoff even if they wanted to make
sure that they managed to reach the cutoff.

One might worry that school administrators had incentives to alter the cutoffs to
benefit students they favored. It is unlikely, however, that this kind of manipulation
would have occurred. For example, in order for administrators to have used the cutoffs
to benefit particular students they favored, there would have had to be places on the
support of the student grade distribution where favored students had a systematically
higher density than other students.

A final potential concern is that other school policies are also related to the same
grade cutoffs. To my knowledge, however, there are no programs that use the same
cutoff.

Peer effects provide therefore an example of how fuzzy RD can be analyzed in
an instrumental variable framework where the IV estimates can be given causal
interpretation. In this case, IV estimates of equation (2) use discontinuities in the
relationship between assignment grade and assignment into HA classes to identify the
causal effect of peers” ability at the same time that any other relationship between
admission grade and academic achievement measured by the end of the first year is
controlled for by including a smooth function of admission as a control. In practice,
this includes linear, polynomial and local linear functions of admission grade.

Because there are relatively few observations in a local neighborhood of the
assignment threshold, the control function approach is my preferred method in my
RD analysis. The disadvantage of this approach is that it becomes a major concern
whether the specification of the control function, f{ -J, which determines that slopes
and curvature of the regression line and affects therefore the estimated treatment
effect, is correct. I therefore use a couple of different specifications when using an
extended support. As a further specification test, I will also estimate the effect of
being in a HA class using only observations that ate +/- 5 percentage points from the
assignment grade threshold without any control functions for assignment grade. The
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idea behind the RD design is that this discontinuity sample will be a close approximation
to a randomized trial and therefore it is unnecessary to include the control function.
Consequently, the estimate from the discontinuity sample should now be equal (apart
from sampling variability) to the estimate from the control function approach, unless
the control function is misspecified. However, since the slope of the relationship
between the assignment grade and academic achievement is rather steep around the
discontinuity, the discontinuity sample would need to be very small for this estimate
to give an accurate description of the causal effect of being assigned to a HA class. I
therefore also use local linear regression in samples around the discontinuity (+/-- 5
percentage points from the assignment grade threshold), which amounts to running
simple linear regressions allowing for different slopes of the regression function in the
neighborhood of the assignment-threshold. I follow the suggestions by Imbens and
Lemieux (2008) and use a rectangular kernel, i.e. equal weights for all observations in the
sample used. A linear control function should be able to capture any other relationship
between assignment grade and academic achievement in such a close proximity to
the threshold but I also show estimates where I include a second order polynomial in
normalized assignment grade as a control.

Results

The first crucial assumption for being able to apply the RD design is that there is
an observable assighment variable on which assignment is based and that there is a
discontinuity at some cutoff value of the assignment variable in the level of treatment.
This assignment rule is graphically displayed in Figures (2)-(7) and fits the treatment
allocation rule of the fuzzy RD design. The assignment as a function of the normalized
o Zitc—St S Qitc—St
admission grade, , contains a jump at a known threshold values for
. Tat . .
0, so this first assumption is fulfilled.
As a first exploration for possible effect of classroom peers on educational outcomes,

, namely
Oat

I plot the average grades by the end of the first year as a function of the average
assignment grade and see whether they exhibit a similar trend around the threshold
value. I do this by using binned local averages in figure (8). The figure shows that there is
a discontinuity in normalized spring exam result and year grade around the assignment
threshold and therefore present evidence that academic achievement, as measured by
spring exam results or year grade, is affected by being assigned into a HA class. A
second exploration for a possible effect of ability peer effects is to compare outcomes
of discontinuity samples around the HA class threshold. I use discontinuity samples
that are between+/- 5and+/- 0.5 percentage points from the assighment threshold and
there is considerable difference between the outcomes for the two class types in all of
them. Although graphical illustration suggests that classtype, induced by the percentile
assignment rule, affects student achievement measured by the end of the first year,
they do not provide a framework for formal statistical inference. Table (7) shows the
results from instrumental variable regressions of academic achievement on class-type
(i.e., equation (2)). The control function approach is my preferred method since there
is only a limited number of observations close to the threshold in the data set (i.e. there
are only 712 observations within +/- 5 percentage points from the threshold).

For the discontinuity sample the standard errors are about 110% larger than when
using the full sample. This explains why the control function approach is the preferred
method since it is much more efficient than just comparing the average outcomes in a
small neighborhood on either side of the treatment threshold. The fact that we obtain
positive and significant estimates fit with the visual results which suggested that there

was a positive treatment effect on academic performance from assigning students to
HA classes.
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The treatment effect is sizable, the difference between the normalized assignment
grade of normal- and HA classes is 0.55 but the treatment effect for spring exam results
and year grade is approximately 0.213-0.246 and 0.221-0.235, respectively. This suggests
that if a student with assignment grade just below the HA class threshold would instead
of being assigned to a normal class go to a HA class, where students have admission
grades that are on average 0.55 standard deviations higher than in normal classes, this
would lead to more than 0.2 standard deviation increase in spring exam and year grade
results.

Conclusions

In this paper, I have estimated ability peer effects using data for five cohorts of age
16 in an Icelandic high-school where I measure peers’ ability by their academic ability
as recorded by standardized test scores and test scores from their previous schools
(elementary school).

From a methodological perspective, I view my main contribution to be the approach
taken to measure peer effects, where student assignment into HA classes constitutes the
source of identifying information. As far as I know, this has never been done before.

In terms of findings, my results suggest that assigning students to classes with peers
of higher academic ability increases their own academic performance. The conjecture
that peers’ ability cause differentials in academic performance is therefore substantiated
empirically; tracking students into classes does seem to exacerbate inequality among
students who ex ante are of equal ability. In more detail, my estimates suggest that a
1 standard deviation increase in the average ability of peers would increase one’s own
outcomes by approximately 0.42 standard deviations. My results therefore fall within
the range of peer effects in the previous literature but are close to the upper end, which
is consistent with the fact that those studies where it was possible to identify classmates
are found to be of somewhat greater magnitude than those who could not.
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Overview of the structure of microsimulation
models and a tax-benefit microsimulation
model for the Icelandic labour market

Eyjolfur Sigurdsson
Helgi Témasson

In this paper the concept of microsimulation models is reviewed. It provides an overview
of microsimulation models, with special emphasis on the structure and application of
models for evaluating redistribution policies. In addition, we introduce a tax-benefit
microsimulation model for the Icelandic labour market.

The Icelandic Tax Benefit Micro Simulation Model (ICETAXSIM) is a static
microsimulation model with behavioural changes. At the heart of ICETAXSIM is a
set of procedures for the tax-benefit schedules current for the years included in the
Icelandic Longitudinal Income Database (ICELID), allowing for some optional inputs.
This is an independent part, which in combination with ICELID can function as a
standalone arithmetic microsimulation model. The behavioural components consist of
a binary choice model for the work participation state and models that describe changes
in working hours and welfare participation.

With the use of ICETAXSIM it is possible to estimate the impact of recent and
proposed changes to the tax benefit system in Iceland. It is possible to separate how the
effect might affect different groups based on socio-economic and demographic aspects.

Microsimulation Models

Microsimulation refers to simulating the actions of individual units. In general terms, the
simulation is a computerized task where information is fed to a set of procedures that
predict the response of the agents within the system being modelled. The distinctive
feature of microsimulations, compared to other simulations, is that the simulated units
are at the individual level. Depending on the putpose of the simulation, the units can be
people, households, vehicles or firms (Klevmarken, 2001; Williamson, 2007).

Microsimulation models, also known as microanalytic simulation models, were
pioneered by Guy Henderson Orcutt. He first describes what he had envisioned in
“A new type of socio-economic system”, Orcutt (1957). It is a culmination of ideas,
drawn from his background in physics and engineering, research in autocorrelation
using Monte Carlo simulations, and neoclassical economics training, He realised
that aggregate time-series could not assess how the impact of policies is distributed
among non-homogeneous groups. Subsequently, he dedicated much of his career to
constructing and perfecting microsimulation models, most notably DYNASIM (Watts,
1991; Wolfson, 2009).

Application for microsimulation models in economics has primarily been in
estimating the impact of specific changes to policies. The most common subjects are
concerning changes in taxation or benefit programs. Other notable applications are for
long term projections of pension or student benefit/-loan plans. These models are then
typically person or household oriented, while in a different setting there are also firm
based microsimulation models. Typical applications for microsimulations in engineering
are for traffic simulations (Microsimulation, n.d.), and in health sciences they are for the
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impact of health intervention and policies at the population level (Statistics Canada,
n.d.). Links to various microsimulation models under active development can be
found on the website of the International Microsimulation Association (http: / [ wWww.
microsimulation.org).

What Constitutes a Microsimulation Model?

Bourguignon & Spadaro (2000) list three elements which microsimulation models
(specified for redistribution analysis) are commonly comprised of. These elements are:

Micro-data sets.
The rules to be simulated.
Theoretical models.

A micro-data set could either be from a survey or registry based information.
Importantly, it should contain economic and socio-demographic characteristics
of individuals and/or households that are affected by the policy changes being
evaluated. Note that for a ‘fully equipped’ microsimulation model this need not be
personal information. It might suffice to use information about cohorts. The rules
refer a set of procedures, stipulating the rules of the tax- and/or benefit policies under
consideration. A key factor in a redistribution analysis is a procedure that calculates the
budget constraint each agent is faced with. At the heart of microsimulation models
are theoretical models of the behavioural response of agents affected by the policy
changes. Behavioural response which is most relevant to a tax-benefit model would
be labour supply, while depending on the purpose it might also include savings and
household composition.

Types of Microsimulation Models

Microsimulation models are in general categorized as being static or dynamic. The
former refers to cross-sectional tax-benefit calculators that provide a detailed evaluation
of the distributional impact of changes in state fiscal and welfare policies at a given
point in time. While the latter refers to models that include an updating process which
is based on population characteristics of the individuals in the model (such as ageing,
birth, mortality and mobility). The process is iterated to generate long-term projections.

Bourguignon and Spadaro (2006) make a special mention of the so-called arithmetical
models. Essentially, this is referring to simulations that are without theoretical models.
As the name suggests, they are arithmetic recalculations with a new set of rules. Since
they ignore the behavioural response they are in a sense not true microsimulation
models. But their simplicity and ease of construction is rather appealing. For a
theoretical justification of an arithmetic microsimulation models one would have to
assume that the behaviour of each individual agents being affected by the change in
policy is unchanged.

In addition to static and dynamic models, Williamson, Zaid, and Harding (2009)
state micro-macro as the third basic type of microsimulation models. Such models feed
the output from microsimulations as input into macroeconomic models to incorporate
individual behaviour, and reversely, from macroeconomic models into microsimulations
to take into account the macroeconomic environment which the agents operate in.

Most microsimulation models might be considered partial equilibrium models. That
is, they do not assume that the change in supply resulting from the policy reforms will
affect prices. Conversely, general equilibrium models can for example take into account
the response of labour demand to a shift in labour supply due to changes to the tax-
benefit system. Models can in this way address general equilibrium in a subset of the
market. For models with a broader scope, the microsimulation model could be linked to
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a computable general equilibrium model for an economy-wide policy analysis.

To proclaim this list of three types of microsimulation models being exhaustive
would be an oversimplification (as noted by Williamson et al., 2009). Model types are
largely decided by their intended use, and their application ranges from estimating rural
poverty, analysing welfare effects of changing social security financing, to assessing the
affects of complying with the Kyoto protocol (Zaidi, Harding, & Williamson, 2009).

Notable Microsimulation Models

The first large scale dynamic microsimulation model was constructed at the Urban
Institute under the direction of Guy Orcutt. It is the aforementioned Dynamic
Simulation of Income Model (DYNASIM). Work on its construction began in 1969,
and the first version was completed in 1975. It was later further developed into the
CORSIM model (Orcutt, Caldwell, & Wertheimer, 1976; Klevmarken, 2001).

The microsimulation tax and benefit model (TAXBEN) in the UK has been operated
by the Institute for Fiscal Studies (IFS) since 1983. It was given substantial revisions in
1990 and a range of extra features added since in order to enhance its power as a tool
for policy analysis. It has also been used as the basis for the development of tax and
benefit models for Poland and the Czech Republic (Giles & McCrae, 1995). Another
example is Fordelningsanalytisk statistiksystem for inkomster och transfereringar
(FASIT) in Sweden. FASIT is developed and used by Statistics Sweden (SCB) and the
Swedish Ministry of Finance. Further information on FASIT is available (in Swedish)
at the SCB website (http://www.scb.se). In 1997 the Swedish Ministry of Finance in
collaboration with researchers from different universities started a project that was the
development of the dynamic microsimulation model SESIM. SESIM was initially used
in estimation of student grants and loans, but has since then been used in forecasting
long term pension expenditures, life-cycle analysis and pension projects in light of
ageing population. Information regarding SESIM, documentation, publication and
some source codes are available on the projects website (http://www.sesim.org). The
EUROMOD is a tax-benefit microsimulation model for the European Union (EU). It
enables cross-national research.

The National Centre for Social and Economic Modelling in Australia (NATSEM)
operates the microsimulation models STINMOD and APPSIM. STINMOD is a static
tax-benefit model for Australia, while APPSIM is a dynamic social/fiscal model for
ageing populations. The webpage of NATSEM is an excellent source for further
information (http://www.canberra.edu.au/centres/natsem).

Statistics Canada operates a microsimulation unit where they have developed
a framework called Model Generator (Modgen). It is a generic microsimulation
programming language that supports creation, maintenance and documentation of
dynamic microsimulation models. See the microsimulation portal at Statistics Canada
for further information (http://www.statcan.gc.ca/microsimulation).

The Icelandic Tax Benefit Micro Simulation Model

The Icelandic Tax Benefit Micro Simulation Model (ICETAXSIM) is a static
microsimulation model with behavioural changes. The primary use of ICETAXSIM is
to evaluate the impact of changes in the tax-benefit system on individuals, households or
other specified demographic groups. Conversely, it can be used to evaluate government
tax-revenues in alternative tax-benefit systems. In addition, the output from a simulation
in ICETAXSIM could readily be used as input in a social welfare function.

The main source of inspiration for the work on ICETAXSIM is a recent tax/
benefit microsimulation model for Sweden, SWEtaxben (Ericson, Flood, & Wahlberg,
2009; Ericson & Flood, 2009). Both models use micro data sets from register-based
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longitudinal databases that are of similar construct, and both use similar types of
econometric models. But work on the two models was conducted independently, several
aspects of their designs are dissimilar, and while SWEtaxben is mature, in the sense that
its application has been published, ICETAXSIM is still under active development.

Micro Data

The Icelandic Longitudinal Income Database (ICELID) is developed and maintained
by Statistics Iceland (Hagstofa Islands). The institution administers official statistics
in Iceland and collects, processes and disseminates data on the economy and society.
One of the main advantages with ICELID is that given the detailed and length of the
data, it still has the rare feature that it is not a sample, but covers the entire population.
The small size of the nation is an appealing aspect when it comes to population wide
estimation, yielding ICELID comparative advantage when it comes to manageability of
size. Included are information about individual income, both vocational and financial,
tax and benefits, debts and assets; demographical information such as age, gender,
marital status and residence; vocational information such as monthly income, duty
factor, employer (and self employed), industry and vocation; and information about
education.

At the time of writing there exists no publicly available documentation of ICELID.
Eyjolfur Sigurdsson & Helgi Témasson (2008) gives an overview of the core variables
in ICELID, but as the preceding paragraph suggests it has since been extended.

Set of Rules

The ICETAXSIM rules is a collection of functions that calculate the various types of
tax and benefits. Implementation of it is in the form of procedures that take in a user
defined list of individuals and calls on the desired functions for each individual taxable
unit. Each function call takes instructions in the form of parameters, such as year, age,
income, capital and other characteristics required for the calculation of the specific
tax or benefit for any given individual. As an example, the procedure required for the
theoretical models described below is the one which returns the budget constraints each
agent is faced with.

Several problems need to be addressed in the development of the various types of
processes. Besides the more practical problems, such as choice of language, structure
and algorithm, there are several less obvious problems. For any given year we have
several types of tax and benefits in effect, but in practise, some of them do not come
into affect in the year they apply to. In a “pay as you go” system (stadgreiOslukerfi)
the transactions are performed within the year which the rules apply. This applies to
most of the income tax in Iceland (as of 1988), and some of the capital income tax
(introduced in 1997). Most other taxes and benefits are paid in the preceding year, but
there are exceptions that stretch out for multiple years. Depending on what the user
intends with the output, he can choose procedures that return taxes and benefits either
when they apply or when they accrue.

Since the implementation of ICETAXSIM is on an annual basis there might be
problems with rules that are changed within the year. This could be dealt with by using
additional variables, but labour supply models generally do not support this fragmented
output. Thus, unless it is somehow parameterized, procedures provide the possibility
of averaging such rules.

There are a few peculiarities with how taxes and benefits are in praxis calculated by
the tax authorities. Since currency generally is an integer value, one such peculiarity is
concerning the rules for rounding figures. Although this is of insignificant importance
for estimations, measures were taken to try to match where and when figures are
rounded or truncated.
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The ICETAXSIM rules can be used as a standalone application. It is useful in
highlighting specific aspects of the tax-benefit system, such as marginal or average tax
rates for hypothetical cohorts. When used in conjunction with the aforementioned
ICELID it is an arithmetic model. But for a comprehensive microsimulation model we
need to take into account the behavioural response of the agents that will be affected
by the policy changes under consideration.

Theoretical Models

The ICETAXSIM incorporates two types of econometric models. The first type is
binary choice models. As the name suggest, such models produce a discrete, yeas or
no outcome. Their application is for the prediction of whether individuals are in or
out of the labour market and whether they are unemployed or not. The second type is
structural discrete choice models, which is used for predicting labour supply.

Whether an individual is in or out of the labour market is determined by his age,
capacity, circumstances and opportunity cost. These aspects are factored in binary
choice models with unobserved heterogeneity (model estimation methods described in
Wooldridge, 2002). The initial condition problem is addressed, following Wooldridge
(2005). An equivalent model is then used to assess whether an individual has employment
or not. Labour supply is modelled for different household types with discrete choice
models, following van Soest (1995). Household types and model specifications is
described in Eyjélfur Sigurdsson (2010).

Both the binary choice models and the discrete choice models are by construct
generating probabilities for alternative outcomes. In order to evaluate the alternative
choices the estimation requires the ICETAXSIM rules described in the previous section.
Thus, the rules are used both in parameterisation of the models and in their application
within ICETAXSIM.

The Structure of ICETAXSIM

The workings of ICETAXSIM can be described as a stepwise process. Prior to the
start the user chooses the relevant procedures and sets of rules. We need rules for the
evaluation and for comparison. In general this would be the rules of the policy change
which are under consideration and the rules that are currently in effect.

The model process starts with reading in data. This would be the micro-data set
from ICELID. The next couple of steps require the ICETAXSIM rules. Effectively,
they are used to generate input variables, such as disposable income, for the theoretical
models. First off the occupational status of each individual is evaluated. Binary choice
models determine whether the individual is out of the labour market. If any of the
questions asked turns out yes then the labour supply (hours worked) that particular
individual is set to zero. Changes to amount and eligibility rules for alternative income,
such as old age pension and disability benefits, will affect the outcome of these models.
Note that changes to income tax will affect this likewise. Increased income tax reduces
the opportunity cost of being out of the labour market. With an equivalent model it
is determined whether the individuals on the labour market have employment. The
last theoretical model is the structural labour supply model. Those individuals that are
on the labour market and have employment get imputed hours of work. Based on the
resulting hours of work, zero or imputed, the resulting disposable income is generated
for each individual.

A flowchart diagram describing the structure of ICETAXSIM is presented in Figure
1. It is somewhat of a simplification, but gives a good general understanding of the
workings of the microsimulation model.
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The Application

The application for which ICETAXSIM is intended for is to evaluate proposed policy
changes to the tax-benefit system in Iceland. It is a tool that enables the analysis of
how the impact of policy changes is distributed throughout the market, not just the
average outcome. With it one can assess who might be affected by the policy change,
and by how much. This can lead to refinements prior to the implementation of policy
changes. An example of which is from a tax revision in the Netherlands. As described
in van Soest and Das (2001), the authors gave the Dutch government warnings about its
proposed revision to the income tax. They found out that it would have a negative effect
on married women in part-time jobs. Subsequently, in order to not push these women
out of the labour market, amendments were made to the proposal before it went to
the parliament. An example of a more broad evaluation is from Sweden. The Swedish
“make work pay” reform in 2007, with further reinforcements in 2008 and 2009, was
shown by Ericson et al. (2009) to both increase household income and reduce income
inequality, albeit they found that the reforms were far from being self-financed.

In the preceding decades considerable changes have been made to the tax and
benefit system in Iceland. The income tax has been steadily decreased and more
recently increased, high income taxes was imposed, then dismantled, and more recently
re-imposed. In addition there were rather generous increases to certain benefits
recently. The system is intangible, and the effects of these changes are hard to predict
beforehand. Since the tax benefit system is under constant revision there is ample use
for an Icelandic microsimulation model.
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Determinants of Household
Allocation of Income in Iceland

Helga Kristjansdottir

The research objective is to analyze how families divide their income to individual
members of the family under crisis conditions such as experienced recently in Iceland.
The Icelandic situation since late 2008 has been one of great uncertainty, with job loss,
income loss, and currency volatility. Such conditions are likely to have an effect on the
female and male heads of household, as well as any children. The research objective is to
account both for couples with and without children like in comparable foreign studies
(Bonke & Browning, 2009b, 2009¢). In addition to conventional expenditure studies
the idea is to add measures accounting for the background of the participants, such
as the family situation during their upbringing, plus the length of the time they have
been living with their spouse. Moreover, the objective is to capture management issues
of the household by capturing the autonomy the couples have to individually delegate
resources, that is if they believe that what they earn is theirs alone to decide how to
allocate. I also intend to analyze how the income allocation decisions are affected by a
sudden income increase or decrease.

Outcomes for men and women will be studied specifically in a game theoretical
setting, in order to obtain family measurements of household expenditure pattern.
These empirical results will then be used to test current economic theories. The research
model is based on a unique Danish household survey, which provides a valuable
opportunity to put Icelandic households in an international setting both on a micro and
macro-economic level. Such a study can potentially guide the design of governmental
finance policies intended to increase the welfare of families.

Although it is similar to a Danish study, the societies are not identical. There are
certainly some similar factors, such as generous social benefits, and many single parents
who often participate most in those social benefits. However, Iceland is faced with
deeper recession than Denmark has experienced during the times studied previously.
Currently the government of Iceland has to cut back on spending across all sectors-
schools, healthcare, and most importantly to this study, family benefits. The incentive to
study this data in Iceland is that it can potentially help the government in lowering costs
with the minimum impact on the essential family benefits. In comparison to the Danish
study, which has used fairly stable and constant data, I expect to find the Icelandic data
and results to be rather more volatile.

This paper is based on a conglomeration of several previous studies. First used
is a research study by Lundberg, Pollak and Wales (1997) who investigate the level
of pooling between couples. This current research applies investigations by Thomas
(1990), Bonke (2008), Bonke and Browning (20092) who focused on the distribution
of well-being and income within the household. Moreover, research by Bonke and
Uldall-Poulsen (2007) and Bonke and Browning (2009b, 2009¢) focusing on pooling of
income and expenditure allocation.

The research provides an opportunity to increase the efficiency of welfare transfers,
potentially leading to substantial savings for the government. The project, which has
never been attempted before in Iceland, provides an opportunity for active research
co-operation on an international level. Ultimately, the data will give the chance for
interesting international comparisons of government policies.

The paper is organized as follows: First there is a review of the literature in the field,
then the methodology and data, and finally a wrap-up with a summary and conclusions.
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Literature Review

With the primary objective to determine the income allocation of Icelandic homes, the
study will be based on a research by Lundberg et al. (1997) who compared patterns in
household expenditure before and after policy change by Thatcher’s government in the
UK and find the income received by each spouse to effect family expenditure pattern.
They therefore reject the unitary model implying pooling of income and common
preferences.

In their analysis, Browning and Gertz (2000) study family expenditures together
with spending of time, in order to examine how couples balance their consumption
and leisure dependent on difference in preferences or productivity, or power bargaining
between the household heads.

This current research also takes into account the study of Thomas (1990), Bonke
(2008) and Bonke and Browning (2009a) who focused on the distribution of well
being and income within the household, finding that it differs how spouses report their
financial satisfaction.

Moreover, Bonke and Uldall-Poulsen (2007) examine pooling of income within
households in Denmark, applying the Danish Household Expenditure Survey. Their
exploration suggests there is income pooling to some degree in majority of Danish
households, and the degree of pooling is dependent on existence of children, length of
relationship, previous marriage, and factors like education, labor market status and age.

Furthermore, Bonke and Browning (2009b) conducted an intensive survey in
Denmark on expenditures for individual household members as to determine allocation
within the household. They expand the Danish Household Expenditure Survey by also
conducting a survey investigating whether expenditure is contributed to the male or
female head of the household, as well as contribution to children and something outside
the household. Their extensions include analysis on how the household is managed,
family background and autonomy. Furthermore, Bonke and Browning (2009b) examine
how the distribution of clothing expenditure is connected with distribution of other
goods. Their findings indicate it to be beneficial to examine for whom at the household
the good was bought.

The concept of income pooling is known in both economic literature (Becker, 1991)
and literature on economic psychology, an in economic psychology it implies household
management of finances, whereas in economics the focus is more on outcomes (Bonke
& Browning, 2009¢). Bonke and Browning (2009¢) find that although the wife’s share
in income is about 43% the wife’s share in consumption is 52%, and their findings also
indicate that the more the wife earns relative to the husband, the higher is her share in
consumption.

The Beckerian pooling model, also referred to as the unitary model, assumes that
household members have analogous preferences and act as an individual in decision
making (Bonke & Browning, 2009¢). But there is a broad belief that the household as
an aggregate does not make unitary decisions and the Beckerian model, implying that
the household makes unitary decisions, has been tested by researchers like Bourguignon
et al. (1993), Browning et al. (1994), Bourguignon, Browning, Chiappori and Lechene
(1993), Browning, Bourguignon, Chiappori and Lechene (1994), and Browning and
Chiappori (1997), Lundberg et al. (1997) and Thomas (1990). Interesting research also
includes Browning, Chiappori and Lechene (20006), Bonke and Fallesen (2010), and
Gregg, Waldfogel and Washbrook (2005).
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Methodology and Data

This research uses similar methodology as the Danish Time Use and Consumption
Survey DTUC-2008/9. The Social Science Research Institute at the University of
Iceland has offered to conduct the survey. The plan is to expand the Danish survey
questionnaire, by adding questions related to the economic recession effects.

A random sample will be drawn from the National Register of men and women
18-74 years old and we expect response rate of 65-70%. Minimum of 1200 individuals
will be included in the gross sample size. The survey will be conducted both over phone
and through the internet. Respondents will be asked to take part in an internet survey,
however if they don’t have internet access a phone survey will be offered.

The idea is also to apply categories used in other similar research, such as by Vogler
and Pahl (1994).

In co-operation with the Social Science Research Institute, a questionnaire will be
formed based on the questionnaire used in Denmark.

It is popular in expenditure surveys to analyze the expenditure on clothing, see for
example Lundberg et al. (1997). It therefore makes sense to look at the expenditure on
clothing in Iceland, and also the expenditure on shoes as an example of goods allocated
to the male, female and children.
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Figure 1. Resource Allocation to Clothing within the Household 2002-2008
(Statistics Iceland, 2008a)

Figure 1. exhibits the expenditure percentage to clothing within the household
during the period from 2002 to 2008. The figure exhibits that there is a notable increase
in the share of male clothing until the beginning of the period until 2006 when there
is a minimal decrease to about 25% share. Female’s percentage share in clothing appear
to be remain slightly more stable, however with seasonal fluctuations. And it appears
that the female’s share increase is somewhat at the cost of male clothing ending in
about 45%. However, children clothing expenditure allocation mostly varies seasonally,
although a slight increase can be identified from 2002 to 2008 ending in about 20%
share. The substantially higher share of women in clothing when compared to men
is not unique for Iceland. In comparison, a research by Bonke and Browning (2009b)
finds the wife’s share in clothing to be about 35.5% the husband’s share 21.7% and

share of the children 28.5%.
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Figure 2. Resource Allocation to Shoes within the Household 2002-2008 (Statistics
Iceland, 2008b)

What is notable in Figure 2 is that the percentage share of female shoes is gradually
decreasing over the time period from 2002 to 2008, ending in about 15% share. The
share of male shoes is considerable lower than that of women for most of the time, but
doubles in the boom during 2006-2007, and then reaches similar level of 10% again in
2007 with a slight increase until the end of 2009 ending in about 11%. The percentage
shatre of children shoes has considerable seasonal variation and has a share of about
30-40% in the beginning of the period, and takes off in 2007 when it reaches the high
levels of about 48% and ends in about 45%.

However when undertaking research of this kind, one needs to be aware that goods
like clothing tends to be bought infrequently and this needs to be considered (Bonke &
Browning, 2006) and also the distribution needs to be carefully accounted for (Bonke
& Uldall-Poulsen, 2007).

By applying survey questions already imposed in Denmark, the research provides
valuable comparison of Iceland with another Nordic country.

Data analysis and reporting SPSS or ASCII files will be produced for data processing.

The Social Science Research Institute will be responsible for the questionnaire design,
sampling, data collection (CATI and CAWI), data cleaning and the data file produced as
SPSS or ASCIL. Further data processing will be performed using the statistical software
package STATA.

Summary

This research focus is on expenditures of families and potential crisis effects on
how household expenditures are divided between the husband and wife, as well as the
children and other goods outside the household. Like other research in the field, this
study looks at what share the husband, wife and children have had in clothing and other
life necessities within the household. By doing so it is possible to examine the crisis
effects on the expenditure pattern within the household.

Preliminary results show that in Iceland clothing expenditures trends indicate
that the parents are getting higher share than the children. By the end of the period in
2008 the females had about 45% share, the males with about 25% and the children with
about 20% share. Furthermore, developments in shoe expenditures to different family
members suggest children have the highest share ending in about 45% in 2008 and
female about 15% and male about 11%.
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The timing of this project is very important due to the current economic crises in
Iceland, since the country needs to target its social welfare programs so as to benefit
those in need under conditions of extreme fiscal restraint. Increasing the effectiveness
of the social welfare programs is important under these conditions.

The project has an important academic value since it offers measurements and
policy suggestions for countries moving out of crisis. The survey results can be used to
help governments design policies directed towards families with children. With better
knowledge of the inner workings of families, funding for families can be streamlined so
as to save money and ultimately benefit the target group more effectively.
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Hagraenir ferlar einstaklinga:
Hermunarlik6n byggd a slembiferlum

Helgi Témasson

Markmid pessarar greinar er ad kynna notkun slembiferla (szochastic processes) vid hermun
4 hagreenum einstaklingsferlum. Hugmyndin er sétt { fraedin um Markov-kedjur. Markov-
kedjur eru likindafraedilegt hugtak sem lysa Ovissu hléonu hreyfimynstri. Vidfedm
sterdfraedi er til um Markov-kedjur en 4 seinni arum hefur hagnyting peirra rutt sér
til rams i bayesiskri tolfraedi. I bayesiskri tolfreedi hefur hermun 4 Markov-kedjum,
MCMC (Markov-Chain-Monte-Carlo), verid notud til ad reikna dreifingu bayesiskra
metla, sja t.d. Gelman, Carlin, Stern og Rubin (2004). T pessari grein er syndar nokkrar
einfaldar utfeerslur 4 hvernig skilgreina megi Markov-ferli sem hafa eiginleika sem minna
4 eiginleika einstaklingsferla.

A 19. 6ld voru visindamenn ad leita ad ,,Diffurjéfnunni”(hinni einu s6nnu) sem
atti a0 lysa hreyfilégmali (dynamics) fyritbara { nattdrunni { tima. Markov hugmyndin
gengur Ut 4 ad tengja likindafredi og hreyfildgmal { tima. Hagnyting likindafradi er ad
bua til reglur um 6vissuna. Visindin um évissuna eru ,,exact” visindi.

Helstu efnahagsstardir { lifsferli nutima einstaklings eru tekjur og eignir (skuldir
ma tulka sem neikvaedar eignir). Pessar sterdir préast yfir @vina pvi gefur eykur pad
skilning 4 edli pessara sterda ad skoda feril peirra i tima. Einstaklingar eru ekki allir
eins og pvi er framtidarferill hvers og eins sveipadur 6vissu. Likindafredin bydur upp 4
hlutleg tol til a0 Iysa edli 6vissu. Grunneiginleiki Markov likana er ad framtidarpréun er
h4d natimaastandi. Astandsrimid, mengi mogulegra astanda, getur verid strjalt (diserete),
p.e. ad einstaklingurinn stekkur milli 4standa. Astandsrimid getur einnig verid samfellt
(continnous), p.e. ad 6ll gildi 4 tilteknu talnabili eru moguleg.

Greinin er skipl6gd med eftirfarandiheetti. Fyrster skilgreininga Markov eiginleikanum
tifjud upp med einféldu demi. Nast er lyst hreyfimynstri { strjalu astandsrami (state
space) 1 samfelldum tima. Lifun og hjonabandsstada eru strjal astandsdrum og ma lysa
hreyfimynstri { peim med Markov ferlum. Ymsar hagstaerdir eru { edli sinum samfelldar.
Nokkur einféld 1ikén 1 samfelldum tima eru kynnt.

Markov slembiferli

Deterministiskt hreyfildgmal getur t.d. verid 4 forminu.

N GINL N [

Ef hegt er ad draga saman allar fortida upplysingar { eina stard,

No o= gl X b eda time-homogeneons X, gl X,
, . P . i Y \ . . . s .
P er sagt a0 lysa megi astandinu med (A4 ). Eftirfarandi demi synir einfalda

likindafradilega utferslu 4 pessari hugmynd. X+ er hending (random breyta) sem bara
tekur gildi 0 eda 1.

PN NG N 0 PO N
b.e. likindadreifing Xe+1 gefin 6ll fortid er eingéngu had Xi. Pad ad einungis
takmo6rkud fortid skipti mali er pad sem einkennir Markov eiginleikann. Segjum ad:
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Astandid 4 tima  er pvi adeins gildid 4 X+. T.d. gaeti X¢ = 0 pytt lag laun og X+ = 1 ha
laun. Eiginleikum hreyfilégmalsins (milli launaflokka) sem sett er fram med jofnukerfi
(1) ma pa lysa med akvednu fylki (transition-matrix=tilfeerslufylki):

T ! L=y
| tf fJ_"

I pessu tilfelli er til jafnvaegisdreifing. b.c. likindadreifing sem tilfzerslufylkid 7' heldur
fastri. Einfold algebra gefur ad i jafnvaegi pa er:

|
PNy =11= —f o
i i) [ | i)
PN =0y P
) o Y S N O o)

Ef td. »=1 pa verda allir 20 lokum med hé laun. Ef jafnframt allir byrja med
lag laun og 4 er nalegt 1 pa verdur adlégun ad jafnvagi haeg. Pad ma hugsa sér ad
astandsrumid innihaldi bara tv6 stok, 1 og 2 (lag og ha laun). L.=lagnmarkslaun, laun=

L{1 + X1), Vantanlegt gildi framtidargildis, Xe+1, gefin stada nitimans, X: er:
EON N, — 1 — e BN X, —0) = 1 — g
betta ma umrita:

E(X | XD =pXi+(1=—g)il =X, =
gt TN b oN,

Petta er sistatt (stationary) AR(1) ferli ef © < 1. Jafnvagisdreifing pessa ferli s er
Bernoulli dreifing:

o 1 —y
FIANy : : TH
l—0o 2—p—yg

L .\.; ) Tl TH
Hreyfilgmalinu milli lagra launa og harra ma pvi lysa med:
FaX .\.!l 1 I ::';__l.l_r — \a _.| T &

Gildin 4 ¥ og 4, eda umritad x og Tu akvarda eiginleika hreyfimynstursins. Medaltal
jafnvagisdreifingarinnar er i og x lysir adlogunarhrada ad langtimajafnvagi. Petta kerfi
ma nefna slembna mismunajéfnu (stochastic difference equation) pvi ad timinn er strjal
(discrete) staerd.

Med pvi ad hugsa sér ad df timaeiningar eru 4 milli malinga pa er breyting 4
timaeiningu:
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betta m4 setja fram sem hlidstedu { samfelldum tima sem slembna diffurjéfnu
(stochastic diffurjatna, SDE):

AN = w0 = N di = T naise”
Par sem vantanlegt gildi 4 “noise” er 0. Hlidsted deterministisk diffurjafna er
(AN = w0 — N{Indi

Eiginleikar ferlisins akvardast af &, 8 ogao.

Champernowne (1953) gerdi fraga grein byggda 4 pessari hugmynd par sem hann
lysir raunhaefu hreyfilbgmali og sem leidir af sér ad tekjudreifing sé Pareto-dreifd. Margir
héfundar h6£0u 4dur undrast hvad tekjudreifingar hefou likt form. Whittle (1992) rekur
i kennslubok (bls. 185) deemi sem hann og Wold hénnudu i grein (Wold og Whittle,
1957). Demid gengur at 4 ad einstaklingar hafi einungis fasta présentu { fjarmagnstekjur
og a0 liftiminn sé exponential dreifdur (lifshattan er fasti), p.e. mismunandi xvilengd
er eina uppspretta Ovissunnar/dreifingarinnar. Allir eignast m afkomendur, hver
verdur tekjudreifingingin? Svar: Pareto dreifing, I naesta daemi 4 eftir beeta hofundarnir
aukadvissu bztt vid, p.e. fjoldi atkomenda ma vera breytilegur. ba fast dreifing, ekki
Pareto-dreifing en dreifing med Pareto-tail (heavy-tail).

Nanar ma lesa um Markov ferli { likindafredibékum eins og t.d. Whittle (1992).

Lifshattan

Liftima ecinstaklings er Iyst med hendingunni 7. Dreififall hendingarinnar er
F(t) = PIT < 1) péttifallio er /(1) = I'() og pa er lifsheettan (hazard funtion) sem fall
af aldri:

Hér er rakin hermun 4 einfoldu likani fyrir liftima. T pessari hermun er gert rad fyrir
mjog einfoéldu formi lifshattunnar. Gert er rad fyrir ad hun sé fasti upp ad akvednum
aldri og sidan tvéfaldist hin med dkvednu aldursbili eftir pad. Pessi hugmynd byggir 4
Gompertz fra 1825. T stuttu mali gengur hin tt fré ad fyrir allar lifverur sé lifshattan 4
forminu:

ALY = Ay cperplagt).
\n-\,-/ k. -

! F&s

A hluti 1 (2) Iysir pvi a fyrri huta evinnar er lifshettan nalegt pvi ad vera fasti 6had
aldri. Su lifsheetta lysir haettunni 4 slysum, ad verda étinn af annarri lifveru, o.s.frv. B
hlutinn { (2) lysir pvi a0 likami lifverunnar slitnar pegar lidur 4 xvina og pa bztist vid
hatta vegna slits a lifferum.

Samkvamt njlegum t6flum fra Hagstofu Islands virdist ekki t { hott ad giska 4 ad
2% kvenna og 4% karla deyi fyrir 48 ara aldur. Ef gert er rdd fyrir a0 karlar séu 1.8 faldri
lifsheettu 4 vid konur allt 1ifid pa verdur lifshaettu kvenna lyst meo:
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. o J’ Ay — 00004 § = 0 — 40
At l . ) .

........ Sl G . .
.'\|:.;J' ’ ]‘L - f“

og lifshettu karla med Amm(t) = 1.8Ar0 (1) Lifsheetta skilgreind med pessum hetti
hefur pann eiginleika ad vantanlega @vilend karla er 79 ar og kvenna 83 ar.

Box (1979) setti fram hina fregu setningu, ,,all models are wrong, but some are
useful”. Pad 4 vid hér. Jafna (3) setur fram einfalt 16gmal um lifshattu sem hefur pann
eiginleika ad dhattuhlutf6ll kynja, danarlikur fyrir 48 4ra og vaentanleg ®vilengd eru af
raunheafri sterdargradu. Petta likan hefur sinar takmarkanir en atti til deemis ad duga til
a0 akvarda hversu stér Hjartadeild Landspitalans parf ad vera arid 2050. Augljés galli er
til deemis ad petta likan spair ad of margar konur nai 100 4ra aldri. Logaritmi pessarar
lifsheettu er syndur 4 mynd 1.

Log-hazard

ol | _ /
Mynd 1. Logaritmi lifshzettu karla og kvenna
Hjoénabandsahzttan

Hjonabandsstada hefur dhrif 4 stefnumoétun einstaklinga { efnahagsmalum og hugsanlega
eru mikilvaegar akvardanir { mérgum tilfellum teknar sameiginlega af hjonum. Til a0 hafa
bokhald yfir hegdun einstaklinga parf ad lysa pvihvernig hjénabandsstada breytist. Hérer
notast vi0 litillega breytta utgafu af donskum tryggingafredistadli, Bergegninsgrundlag
G-82. Danska utferslan byggir a utreikningum frd arinu 1972 og breytingin hér felst {
pvi ad lagmarksaldur fyrir hjénaband var hakkadur. Hjonabandsahattan, p.e. hattan 4
a0 lenda { hjénabandi fyrir einhleypar konur var dkvedin 4 forminu:

A () = 013 % 107
Mynd 2 synir pessa dhattu. DPetta likan hefur pann raunhefa eiginleika ad

giftingarhzettan vex hratt og ner hamarki upp ur tvitugu. Sidan lekkar hun stéougt.
Likanio segir ad ram 90% kvenna muni giftast endist peim aldur til.
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Hagranir ferlar einstaklinga:

Giftingarahastta kvenna

i

Coc

Adchu

Mynd 2. Giftingarahetta kvenna
| greinum um giftingarlikén er gjarnan gengid ,,one-sex model”, p.e. eingéngu er
horft til annars kynsins. T samfélaginu er sambd hjéna efnahagsleg eining sem ad hluta
byr vid sameiginlegar dkvardanir. Til ad gera likanid raunheefara verdur pvi ad utfaera
einhvers konar hjénabandsahattu fyrir karla. Pad er haegt 4 ymsa vegu. Hér er stungio
upp 4 peirri leid ad fyrir hverja konu sem giftir sig sé karl sem hun giftist og ad karlar
sem séu nalegir konunni séu i meiri hettu en adrir. Hér er hugtakid ,,nalegur” 1atid
tikna nalegd { aldri. Aldur katlsins, T, sem giftist konu 4 aldri i er hending sem er

skilgreind:

T = v

Gengid var ut fra ad stadalfravik
gammadreifing (til 20 fa matulegt skewness). Giskad ut fra pekktum gégnum. Hugsanleg

utkoma ur hermudum gégnum eru synd i mynd 3.

Aldur hjona i gervigégnum (hermun)

veeri fall af 5 og ad dreifingin veri tiltekin
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Mynd 3. Aldur hjéna vid upphaf hjénabands i hermun
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Einféld AR(1) likon 1 samfelldum tima

Hjoénaband breytan og lifsbreytan taka adeins tvo gildi. Paer eru pvi 1 edli sinu strjalar
breytur. Laun/tekjur eru { edli sinu samfelld sterdar. bvi er edlilegt ad { likanagerd sé
leitast vi® ad vinna med likén { samfelldum tima fyrir paer sterdir. Nokkrar einfaldar
utgafur ad fyrsta stigs slembnum linulegum diffurjéfnum eru:

AN = w0 = X{Uhdit + odlV
Ornstein-Ulilenbeck, normaldreilt (W Wiener: Brownian)
AN(1) = k(3 — X(1))di + oV XdW
Hl:_'l'r:l'l‘—l'i ol process, C'1R. _i}ll.l]\}l"'_';i.“-ﬁll" '-I'ill\‘_'; ROIRISRRRES}
AN — v = X[+ a NdlV
CEV. jaliviegiscreifing inverse-gamnia, heavy-tail
AN = w0 = N jdi + od&
AR drifidy alvam med stable-dreifingn. heavy-tail

Allir pessir ferlar eru slembnar atgafur af diffurjéfnunni,

AN ) — w0 — N,
Jaliviegd |

o= adlogmarhradt

Eiginleikar ,,noise” lidarins lysa hvernig einstaklingur bregst vid évaentum atvikum.
Ef notast er vid CEV formid pa verdur X (1) alltaf jikvad og jafnvaegisdreifingin er
minverse-gamma”. Su dreifing hefur Pareto-hala, p.e. pungan hala (heavy tail) og pvi
eru mjég ha gildi moguleg, Gildi stikans o akvardar vidbragd breytunnar X (1) vid areiti
(znnovation).

Hugsanleg tengsl hjonabandsst6du og annara breyta

I hjonabandi er karlinn oftar eldri. Hjonabandid ma lita 4 sem efnahagsbandalag. Hjéna
skipta med sér verkum pannig ad tekjur hamarkist. Pa er skynsamlegt ad lata pann adila
sem er eldri (med haerra kaup) vinna meira. Hugsanlegt er ad ogiftir einstaklingar proi
tekjur sinar med:

Ly =11+ X))

AX(1) - K2 — XN+ o XdW

begar hjonabandid hefst er liklegt ad eldri einstaklingurinn sé med harra X. Hjonin
geta e.t.v. akvedid ad skipta pannig med sér verkum ad 7 verdi harri og e.t.v einnig ad
klifurstudullinn » verdi staerri. Hjénabandsstada getur breyst 4 pann veg ad einhleypir
einstaklingar giftast eda gift folk skilur eda verdur ekkjur/ekklar. Mynd 4 synir petta
tyrir konur.
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Mynd 4. Haettur a astandsbreytingum kvenna

A myndinni tiknar Az (1) heettu 4 a0 kona 4 aldri ¢ deyi 4 timabilinu (/- ¢ + d1). A
sama hatt taknar A7) hettuna 4 20 ogift kona pari sig, Aralt)dl hettu 4 20 gift kona
skilji og Amm (DAl hettu 4 20 karlmadur deyi. Gift kona verdur 6gift med pvi ad skilja

eda pad ad makinn latist. Haettan 4 pvi er er Aman (DdE + Ara(t)dt Audvelt er a0 hugsa
sér ad studlar { AR(1) likani séu hadir hjénabandsst6du.

Samfelldar breytur { samfelldum tima

Skuldir eru langtimahagstaerd. Ef skuldir eru miklar pa er edlilega ad { nalagri framtio
verdi skuldir einnig miklar. Akvordun einstaklings um skuldsetningu eru einnig had pvi
hvar 4 eviskeidinu einstaklingurinn sé stadsettur. Snemma 4 &vinni er einstaklingur sem 4
framtidina fyrir sér er haefari til ad standa undir skuld. Edlilegt er ad lansfjarmarkadurinn
atti sig 4 pessu og setji fram einhvers konar aldurshad skuldast6duviomio. Til ad herma
hugsanlega skuldaferla ma hugsa sér sému hugmynd og adur:

AN = w00 = X {dl = a N{Didiy,

Hér er k eins og adur adlégunarhradi einstaklingsins, en A1) dkvardar vidmid
skuldast6dunnar fyrir gefinn aldur t. Breytingarnar akvardast af sterdinni ©X (1), p.e.
a0 ef skuldin er lag pa er ferill litt breytilegur. I mynd 5 eru syndar hermanir 4 nokkrum
ferlum. Reglulegi ferillinn 2 myndunum er £(X (1)) Gr jofnu (4), sem akvardar hvernig
A1) er reiknad ut. Pad er rétt ad benda 4 ad pessir imyndudu skuldaferlar eru an
nokkurra tengsla vid eignir eda tekjur. Hlidstzdar hermanir er mogulegar fyrir eignir.
Til demis matti audveldlega herma hlutfalla eigna og skulda pannig ad til demis 50%
tolks undir 40 ara vaeru med neikvada eiginfjarstéou og og 30% folks undir 50 ara veri
med neikvaeda eiginfjarstéou.
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Nokkrir hugsanlegir skuldaferlar

LIV a0

]

Mynd 5. Nokkrir hugsanlegir skuldaferlar

Nokkrir hugsanlegir tekjuferlar
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Mynd 6. Nokkrir hugsanlegir tekjuferlar

irnynd 6 er syndir nokkrir hugsanlegir ferlar dr CEV likani med 8=5 k=01 og
o = 0.4. Gert er rad fyrir ad allir hafi 0 tekjur upp ad 25 ara aldri og fai pa upphafstekjur
2. Sem hreyfimynstur fyrir tekjur er petta adeins 6fgakennt demi. Jafnvagisdreifingin
er inverse-gamma med stikana, 1 + 2K5/0° og 258/ o, Jafnvagisdreifingin hefur Gini
studul 0.45. Medaltal jafnvagidreifingarinnar er 7 = 5. Hugmyndin med pvi a0 gefa
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petta 6fgakenndadami er ad syna ad pad er edlilegt a0 margir einstaklingar séu langt
frda medallaunum alla sina vi. Einingarnar { pessum demum voru valdar pannig ad pad
metti hugsa sér ad 5 pydi 5 milljonir 4 4ri.

Nidurlag

Hér hafa verid rakin nokkur einvid synidemi um Markov likén. Pau syna ad mjog
einfold likén af slembiferlum geta skapad mjog fjolbreytta ferla. Hermun slikra ferla er
heppilegt tdl til a0 gera hugmyndir manna um méguleg gildi apreifanlegar. Damin hér
4 undan eru einvid. b.e. 20 hugsanleg samboénd t.d. skulda og tekna. Margvid Markov
likén eru { edli sinu floknar pvi ad naudsynlegt er ad setja fram tengsl milli einstakra
hnita kerfisins. P6 a0 margvitt fredilegt ferli sé Markov ferli, pa er ekki vist ad melingar
einstakra hnita séu Markov ferli. Petta atridi og fleiri gera umgengni vid margvid ferli
vandasém. Utferslur 4 margvidum kerfum kalla pvi 4 vidameiri uppsetningu en ramast
i pessari grein. Einnig blasir vid ad timinn er tvivid steerd. Aldur einstaklingsins og
almanaksarid geta skipt mali. Pad ad taka tillit til pess eykur flakjustigio.
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Vinnumarkadur Vesturlands
Menntun og ardsemi

Vifill Karlsson
Finnbj6érn Bérkur Olafsson

Er menntun metin ad verdleikum 4 Vesturlandi? Margt bendir til pess ad menntunarstig
vinnuafls sé miklu leegra Gti 4 landi en 4 hofudborgarsvadinu. Venjulega hefur pad verid
utskyrt med takmarkadri tekifeerum menntamanna par. Felur pad { sér ad urval starfa
sé takmarkadra, launin séu legri eda jafnvel ad launamunur sé litill 4 milli faglerdra og
ofaglaerdra utan héfudborgarsvaedisins?

Hagfraedistofnun Haskéla Islands (2004) komst ad peirri nidurstédu ad framhalds-
og haskolamenntun skiladi bzdi einkaardsemi og samfélagslegri ardsemi, en péd var
grunnskolakennaramenntun ekki arObaxr pegar greiningin var brotin upp. bPazr fau
erlendu rannséknir sem litid var til stadfesta svipada tilhneigingu vida erlendis (Brunello
og Comi, 2004; Quinn og Rubb, 2000).
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Mynd 1. Skélasékn arganga 16-29 ara haustid 2008. Tolur Hagstofu Islands

En hvers vegna eru 35% vinnumarkadarins an formlegrar framhaldsskélamenntunar
ef ardsemi hennar er svona mikil? Petta hlutfall hefur vissulega fari® lekkandi hérlendis,
var 42% ari® 1991. Langflestir (93%) hefja nam { framhaldsskoéla ad loknum grunnskola
4 16. ari en pad kvarnast tilt6lulega hratt ur hopnum (mynd 1). Hinsvegar eru eingéngu
50% 20 ara karla og kvenna i skéla sem er visbending um hversu margir hefja haskélanam.
Brottfall ar framhaldsskélum landsins skoélaarid 2001-2002 var 20% samkvemt peim
t6lum sem til eru hja Hagstofu {slands.

Er pessa haa hlutfalls 6faglaerdra 4 vinnumarkadi ad leita { 1agri ardsemi menntunar
utan héfudborgarsvadisins? Pridjungur pjédarinnar byr par, pratt fyrir allt. Sjémenn og
sumt landverkaf6lk hafa haft harri laun en ymsar stéttir faglerdra. Ardsemi menntunar
fyrir landio allt kann ad missa Gt blabrigdi sem pessi. I pessari rannsékn verdur horft til
Vesturlands sem demi um samfélag utan héfudborgarsvadisins, en par er flest pad sem
htn hefur ad geyma: sjavarbyggoir, landbinadarhérud og litil samfélég med nokkud
blandad atvinnulif.
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Vinnumarkaour 1V esturlands

Skyrsla pessi er unnin 4 grundvelli spurningakannanna Samtaka sveitarfélaga 4
Vesturlandi arin 2010 og 2007. Anna Steinsen, Gudny Anna Vilhelmsdéttir og Gudrin
Olafsdéttir komu ad vinnslu kannananna asamt héfundum.

Fradilegur bakgrunnur

Vinnumarkadur innanlands er 6likur alpj6dlegum vinnumarkadi. Hreyfanleiki er gleggsta
demid. Hann er meiri 4 vinnumarkadi milli sveda innanlands en milli landa vegna
hindrana 4 bord vid tungumal, menningarmun og upplysingar um feerni umsekjenda. Af
pessum sékum ztti launamunur vera minni 4 milli svada en landa. Gefum okkur hagkerfi
tveggja svada og beitum ojafnveagislikaninu svokallada. Ef framleidni starfsgreinar
eykst 4 einu svadi, eykst eftirspurn eftir vinnuafli (mynd 2, til vinstri). Vid petta verda
laun heerri 4 svedinu en sitja eftir 4 hinu. Pa flytur f6lk til hdlaunasvadisins og laun leekka
par pvi frambod vinnuafls eykst vegna vaxandi samkeppni um stoérfin. Hinsvegar haekka
launin 4 laglaunasvadinu pvi frambod vinnuafls dregst saman. Félksflutningarnir halda
afram 4 medan launamunur er 4 milli svadanna (McCann, 2001).
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Mynd 2. Ojafnvegislikanid

Ut fra pessu hefur jafnvagislikanid préast. Samkvaemt pvi getur svadisbundinn
launamunur ordid vidvarandi. DPetta hefur verid dtskyrt m.a. med tilvist stadbundins
skynvirdis (amenity value). Pad eru ymis stadbundin gadi eda pxgindi sem fast undir
markadsvirdi (Kong, Yin og Nakagoshi, 2007) eins og gott vedurfar, falleg nattira og
fridsaxld. Pa getur opinber pjonusta verid demi um pad lika. Vid petta myndast langtima
jafnvagi par sem launin verda lagri 4 pvi svedi sem hefur heerra skynvirdi (A4 { mynd 3)
(Greenwood, Hunt, Rickman og Treyz, 1991; McCann, 2001; Roback, 1982). Fyrirtaki
sem stadsetja sig { borgum, greida pvi ,,péttbylisalag™ 4 laun vegna pess ad skynvirdi er
oft leegra par (Cohen og Paul, 2005).
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Mynd 3. Jafnvegislikanid med skynvirdi (A)

A er arlegt jafnvirt nuvirdi skynvirdis. Pess vegna st6dvast buferlaflutningar pegar
launamunurinn nezr 4 og buseta 4 badum svedum pvi jafn mikils virdi pegar tekid hefur
verid tillit til launa og skynvirdis. Rannsoknir { Bandarikjunum hafa synt fram 4 19%
(Yankow, 2000) og 25% (Glaeser og Mare, 2001) launamun milli péttbylis og strjalbylis.

Sterdarhagkvemni getur aukid framleidni og par med laun. Stadbundin
sterdarhagkvemni er venjulega kollud samsofnunarhagradi (agglomeration economies) og
tengist ekki einstaka fyrirteekjum med beinum heatti, heldur hefur ahrif 4 6ll fyrirtaeki
innan akvedins svadis (McCann, 2001). Segja ma ad sams6fnunarhagradi sé avinningur
af stadsetningu og byggir 4 lekkun flutningakostnadar i breidum skilningi (Glaeser,
2010). béttbylio eykur framleidni fyrirteekja vegna legri flutningskostnadar og talin ein
helsta skyring péttbylismyndunar (Glaeser og Mare, 2001). Petta sjaum vid m.a. 4 badi
Ojafnvagis- og jafnvagilikaninu, par sem samsofnunarhagradi flytur eftirspurnarferilinn
st6dugt ut til haegri (mynd 2 til vinstri).

Samso6fnunarhagredi er skipt { tvo flokka:

Stadbundio - samsofnunarbagradi pegar medalkostnadur fyrirtekja lekkar vegna
nabylis vid fyrirteki { sOmu atvinnugrein og péttbylis  samsofunnarbagradi
pegar medalkostnadur fyrirtakja lekkar vegna nabylis vid fyrirtaki { 60rum
atvinnugreinum og er rakid til priggja megin patta; upplysingaleka, stadbundinna
adfanga og adgengi a0 sérhafou vinnuafli (McCann, 2001).

Gould (2007) telur ad ef buseta { péttbyli geri einstakling ad einhverju leyti
samkeppnishefari, t.d. { gegnum pekkingarleka, xttu starfsmenn borga ad geta flutt
haefni og pekkingu til strjalbylis, a.m.k ad hluta. Rannsokn (Cingano, 2003) var gerd
4 hvort hafileikar starfsmanna adrir en peir sem teljast mjog almennir eda hafileikar
sem teljast mjog sérhafdir veeru metnir { launum. Hun syndi ad sérhefd pekking var
mikils metin, almenn starfsreynsla ekki en starfslengd innan sama fyrirtakis virtist skyra
launahakkanir ad mestu.

Launamunur milli péttbylis og strjalbylis virdist vera minni hja verkaménnum en
hja sérmenntudum. I strjalbyli er starfsreynsla sérmenntadra meira metin ef han er ur
borgum en strjalbyli en enginn munur er 4 pessu gagnvart verkaménnum. bPvi ma atla
a0 borgir veiti f6lki verOmata starfsreynslu sem eykur framleioni peirra og ad pad geti
verid skynsamlegt fyrir sérmenntada ad flytja til borgarinnar pé pad vaeri ekki nema til
a0 fjarfesta { henni (Gould, 2007).

Fyrirtaeki sem vilja starfa { péttbyli og greida haerri laun hljota ad gera pad annadhvort
vegna legri framleidslukostnadar, t.d. vegna legri flutningskostnadar eda heerri tekna
t.a.m. vegna meiri pekkingarleka milli fyrirtaekja eda haerra véruverds. Einstaklingar velja
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sér busetu par sem afkoman er best — p.e. ha laun ad teknu tilliti til framferslukostnadar
og skynvirdis (Glaeser og Mare, 2001).

Samkvemt Carter (1998) haekka tekjur einstaklinga vid flutning ar dreifbyli { péttbyli
jafnvel pott atvinnuleysi sé til stadar i péttbylinu. Afleiding pessa i mérgum 16ndum er ad
munurinn milli svadisbundins atvinnuleysisstigs hefur tilhneigingu til a0 minnka pegar
hagkerfi landsins alls steckkar og aukast pegar hagkerfid dregst saman (McCann, 2001).
Carter sagdi lika launahekkanir { péttbyli smiti yfir { strjalbyli. Skyringa 4 af hverju laun
eru haerri { péttbyli er ad finna { kenningum um framferslukostnad (Gould, 2007) og
skynvirdi: T péttbyli eru almennt verdlag og hisnadiskostnadur harri en skynvirdi legra
og munur pd 4 velferd {bta péttbylis og dreifbylis nanast enginn.

Fredimenn hafa skipt fyrirtekjum og stadbundnum vinnumdérkudum upp 4 milli
pjénustu og utflutnings: peirra sem hafa tekjur sinar af heimaménnum og ibium utan
svadisins (Glendon og Vigdor, 2003; McCann, 2001). Stadbundin launalakkun minnkar
launakostnad fyrirtekja en dregur lika ur stadbundinni neyslu og sler pvi 4 eftirspurn
piénustufyrirtakja og lekkar par med tekjur peirra en ekki Gtflutningsfyrirtekja. Ahrif
launabreytinga eru pvi augljéslega mismunandi 4 atflutnings- og pjénustufyrirteki og
svadisbundin ahrif radast pvi af vagi peirra a svadinu (McCann, 2001).

Gogn og adferd

Rannséknin byggir 4 spurningakénnun sem framkvemd var medal ibva 4 Vesturlandi.
Vesturlandi var skipt upp { fjégur svedi: Akranes og Hvalfjardarsveit myndudu eitt
svadi, Borgarbyged og Skorradalshreppur annad, kallad Borgarfjordur. Sveitarfélagio
Dalabyged myndadi Dali en 6nnur Snafellsnes (tafla 1).

Tilviljunarkennt Grtak var tekid Gr pjodskra. Urtakid var 4 medal allra {bia sem
n4d h6fdu 18 ara aldri. Reynt var ad hafa drtakid negjanlega stort til pess ad svorunin
endurspegladi vidhorf {bianna 4 vidkomandi svadum med nokkud areidanlegum haetti
(tafla 1).

Tafla 1. Yfirlit urtaks og pydis 2007

Sveedi Sveitarfélog Mannfjoldi 18 ara + Urtak Svor Svarhlutfall
1. des 2007

Akranes og Hvalfiérdur Akranes og Hvalfjardarsveit 7.028  5.085 420 142 33,8%
Borgarfjorour Borgarbyggd og Skorradalshreppur 3.802 2748 400 143 35,8%
Snafellsnes Eyja- og Miklaholtshreppur,

Snafellsbar, Grundarfjardarber,

Helgafellssveit og Stykkisholmsbeer 3912 2891 400 131 32,8%
Dalir Dalabyggo 710 538 275 90 32,7%
Oskilgreint 37
Vesturland 15.452  11.262 1495 543 36,3%

Endanlegt svarhlutfall var { kringum 36% (tafla 1). Vagi svara var { nokkru samraemi
vid vagi urtaks, nema helst { Borgarfirdi par sem pad var heldur haerra og 4 Snafellsnesi
heldur legra. Skipting svarenda eftir kyni, uppruna og aldri hefdi geta endurspeglad
betur hina raunverulegu dreifingu 4 vidkomandi svedum 4 Vesturlandi. Pad verdur ad
hafa { huga vid talkun svara. Pratt fyrir pennan galla ma segja ad svérin endurspegli
vidhorf 4 vidkomandi sveedum med vidunandi hatti. Nidurst6dur fyrir arid 2010 voru
mjog svipadar (tafla 2).
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Tafla 2. Yfirlit urtaks og pydis 2010

Svaedi Sveitarfélog Mannfjoldi 18 ara + Urtak Svor Svarhlutfall
1. des 2010

Akranes og Hvalfiorour Akranes og Hvalfjardarsveit 7.212 5212 420 162 38,6%
Borgarfjordur Borgarbyged og Skorradalshreppur 3.575  2.646 400 167 41,8%
Snazfellsnes Eyja- og Miklaholtshreppur,

Snezfellsbar, Grundarfjardarber,

Helgafellssveit og Stykkisholmsbzr 3.919 2.94 400 137 34,3%
Dalir Dalabyggd 698 524 275 77 32,6%
Oskilgreint 13
Vesturland 15.404 11.322 1435 556 37,6%

Upp ar pessari konnun voru unnin gdgn sem hentudu til linulegrar abhvarfsgreiningar.
Skyristeerdin var heildarlaun en svarendur gafu ekki allir upp laun eins og vid var ad
buast. Patttakendur svérudu eftirfarandi spurningu: Hverjar eru heildartekjur heimilisins
fyrir skatta 4 manudi? Innan sviga var sidan sett; ,,Allar launatekjur, lifeyrir, namslan og
atvinnuleysisbztur en ekki barnabatur eda adrar félagslegar batur®. 431 af 543 (460 af
556 2010) sv6rudu spurningunni. Samkvamt svorunum voru tekjur 257 p.kr. (330 arid
2010) a0 jatnadi 4 manudi og stadalfravikid 155 (266 arid 2010) sem gefur til kynna ad
launin séu verulega breytileg fra einum svarenda til annars (tafla 2).

36



Tafla 3. Lysing 4 gognum

Vinnumarkaour 1V esturlands

Breyta Lysing Medaltal ~ Stadalfravik Medaltal  Stadalfravik
2007 2007 2010 2010

Tekjur Heildartekjur fyrir skatta 4 manudi {

pusundum kréna 256,91 155,48 330,21 265,64
Stutt framhaldsndm Prof af styttri namsbrautum

framhaldsskola, leppbreyta 0,19 0,39 0,21 0,40
Idngrein Prof i idngrein, leppbreyta 0,16 0,36 0,16 0,36
Studentsprof Leppbreyta 0,07 0,25 0,10 0,30
Haskoélaprof Haskélanam (fyrsta haskoélagrada),

leppbreyta 0,18 0,39 0,19 0,40
Haskolaprof - master  Framhaldsnam 4 haskdlastigi

(meistaragrada, doktorsgrada eda

sambearilegt), leppbreyta 0,03 0,18 0,08 0,27
Skipstjoraprof Leppbreyta 0,02 0,15
Buseta sveitarfélagi Hve morg 4r buid { sveitarfélagi 31,23 21,49 29,62 19,65
Fxdingarland Prir méguleikar: {sland (1), Eviopa

(2), og utan Evrépu (3). 1,03 0,18 0,03 0,16
Fjoldi barna 0-5 0,93 1,15 1,14 1,26
Hjaskaparstada Leppbreyta, 1 fyrir einhleypa 1,20 0,40 0,79 0,41
Svaedi Vesturlandi skipt upp i 4 svadi, 1

fyrir svadi naest

héfudbotgarsvadinu 2,34 1,06 2,24 1,03
Kyn Leppbreyta, 1 fyrir konur 1,51 0,50 0,54 0,50
Atvinnurekandi Leppbreyta 0,15 0,35 0,13 0,34
Nemi Leppbreyta 0,06 0,25 0,08 0,27
Atvinnulaus Leppbreyta 0,01 0,09 0,03 0,16
Oryrki Leppbreyta 0,03 0,16 0,04 0,20
Ellilifeyrispegi Leppbreyta 0,15 0,36 0,08 0,27
Annad 4 vinnumarkadi Leppbreyta 0,03 0,16 0,04 0,20
Simenntun Fjorir méguleikar: Aldrei (0), 1-3

daga (1), 4-7 daga (2), meiraen 7

daga (3) 1,29 1,33 1,19 1,28
Aldur Sex moguleikar: 18-24 ara (1), 25-34

(2), 35-44 (3), 45-54 (4), 55-64 (5) og

65 ara og eldri (6) 3,82 1,54 46,97 14,77

Flestar skyribreytur voru leppbreytur. Paxr breytur sem ekki voru leppbreytur
voru buseta { sveitarfélagi, fjoldi barna, svadi, simenntun og aldur (tafla 3). Buseta {
sveitarfélagi er talin { fjolda ara. Parna er verid ad reyna ad meta hugsanleg ahrif
kunningjasamfélagsins. Ef pessi breyta verdur marktek og med jakvaedu formerki er
pad visbending um ad peir sem hafa buid lengi { sveitarfélaginu og pekkja betur {buana
eigi meiri moguleika 4 ad fa haerri laun vegna kunningsskapar eingéngu. Pessi breyta
gt lika verid ad endurspegla starfsreynslu og eins ad upplysingar um ferni og getu
vidkomandi séu betri.

Breytuna fyrir fjolda barna parf ekki ad atskyra { smaatridum. Breytan yfir svaedi tok
mid af fjarlegd fra héfudborgarsvaedinu; svadid sem stdéd nast fékk gildid 1 og svo
hakkadi pad 1 2, 3 og 4 eftir pvi sem fjeer dro.

[ kénnunnivar spurt hvortvidomelandi hefdi sétt eda varid tima  si- og endurmenntun,
t.d. { formi namskeida, fyrirlestra, formlegs ndms o.s.frv. 4 sl. tveimur arum. Breytan yfir
simenntun fékk gildid O ef svarid var neitandi, 1 ef svarid var jatandi og 1-3 daga, 2 ef
pad voru 4-7 dagar og 4 ef pad voru meira en 7 dagar.

Breytan fyrir aldur hljép 4 sex télugildum; 1 fyrir pa sem voru 18-24 ara , 2 fyrir
25-34 ara, 3 fyrir 35-44 ara, 4 fyrir 45-54 ara, 5 fyrir 55-64 ara og 6 fyrir 65 4ra og eldri.
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Likan og nidurst6dur

Framkvaemd var hefdbundin linuleg adhvarfsgreining a4 gégnunum. Likanid sem ég
profadi var med eftirfarandi heetti:

InT =a+xf8

Par sem logaritminn af tekjum, InTInT, var skyrdur med fjolda mismunandi
skyribreyta, X;X; eins og sjd ma i toflu 2 hér ad ofan. Engin marglinuleiki var til stadar.
Misdreifni var hinsvegar vandamal og pa var keyrslan endurtekin med veginni adferd
minnstu kvadrata (weighted least square). Innti fylgni (endogeneity) var ekki verid profud
vegna upplysingaskorts. Nidurstadan er med eftirfarandi haetti:

Tafla 4. Nidurstddur greiningarinnar fyrir arid 2007

Breyta Studull Stadal- t-gildi p-gildi 95% nedri  95% efii

fravik vikmork vikmork
Stutt framhaldsnam 0,021 0,063 0,34 0,735 0,102 0,145
Idngrein 0,147 0,073 2,03 0,043 0,004 0,290
Stadentsprof 0,170 0,096 1,78 0,077 0,018 0,358
Héskolaprof 0,359 0,069 5,25 0,000 0,225 0,494
Héskolaprof - master 0,529 0,144 3,67 0,000 0,245 0,812
Skipstjorapro f 0,352 0,152 2,32 0,021 0,054 0,651
Buseta sveitarfélagi -0,002 0,001 -1,36 0,174 -0,005 0,001
Fedingarland 0,334 0,115 -2,89 0,004 -0,561 -0,107
Fjoldi barna 0,006 0,022 0,25 0,801 -0,038 0,049
Hjuskaparstada 0,027 0,062 0,43 0,668 0,095 0,148
Svadi -0,053 0,022 2,46 0,015 -0,096 -0,011
Kyn -0,454 0,048 9,54 0,000 -0,548 -0,361
Atvinnurekandi -0,047 0,069 0,68 0,495 0,184 0,089
Nemi -0,899 0,109 -8,26 0,000 -1113 -0,685
Atvinnulaus 1102 0,201 -5,50 0,000 -1497 -0,708
Oryrki -0,601 0,128 4,68 0,000 -0,854 -0,349
Ellilifeyrispegi 0,663 0,086 7,71 0,000 -0,832 -0,494
Annad 4 vinnumarkadi -0,461 0,163 2,82 0,005 -0,783 -0,140
Simenntun 0,033 0,018 1,84 0,066 -0,002 0,067
Aldur 0,032 0,024 1,35 0,178 -0,015 0,080
Fasti 6,451 0,183 35,33 0,000 6,092 6,810

Leidrétt R*R? var 0,50, sem er mjog aszttanleg fylgni. Pegar hotft var til menntunar
kom { 1j6s ad f6lk hefur fengid umbun fyrir hana 4 vinnumarkadi Vesturlands. Detta
atti vid um i0nmenntun grunngradu fra haskola, meistaragradu fra haskéla og
skipstjornarprof. Peir sem héfdu idnmenntun voru med 15% hearri laun en 6faglerdir,
grunngradu fra haskéla 37% og meistaragradu 53%. Pa hofou einstaklingar med
skipstjornarréttindi 35% hearri laun en 6faglerdir. Pa ma segja ad peir sem hofou
studentspréf syndu veik merki um umbun sem nemur 17% haerri launum en 6faglerdir
hoéfou. Stutt framhaldsnam virtist ekki skila sér { launaumslagid med marktaekum hetti.
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En hvad getum vid sagt um ardsemi menntunar Ut fra pessu? Er pessi launamunur
negur til ad borga tilkostnad vid menntunina? Radist var { utreikninga 4 ardsemi
10nnema, studenta og haskélanema med grunngradu. Ekki var gerd tilraun til ad meta
ar@semi meistaragradu 4 haskolastigi vegna pess hve fair svarendur voru med pad prof.
Vinnutap er heesti einstaki kostnadarlidur nemanda (og samfélagsins) vid nam. Vinnutap
i0nnema og stidenta felst pvi { launum 6faglerdra. Pau laun voru ad jafnadi 210 p.kr.
4 manudi samkvaemt kénnuninni. Vinnutap haskélanemenda eru laun studenta — p.e.
naesta namsstig 4 undan. Pau voru 17% hearri en laun 6faglerdra eins og adur sagoi.
A0 auki var gert rad fyrir 4% afvoxtunarstudli, namskostnadi i framhaldsskélum upp
4 50 p.kr. 4 ari en 100 p.kr. hja hdskélanema og ad idnnemar varu 3 ar 4 skolabekk ad
jatnadi og hefou 90% af launum verkamanns i eitt ar 4 medan peir lykju naudsynlegri
starfsreynslu Ekki var gert rad fyrir a0 nemandinn teki sér fri 4 milli namsstiga. A
grundvelli pessa var ardsemi idnnams neikvad um 15%, stadentsprofs neikvaed um
20% og haskélanams jakvaed um 4%?.

Tafla 5. Nidurstddur greiningarinnar fyrir arid 2010

Breyta Studull Stadal- t-gildi p-gildi  95% nedri 95% efri

fravik vikmork  vikmork
Stutt framhaldsnam 0,110 0,08 1,43 0,16 -0,04 0,26
1dngrein 0,093 0,09 1,07 0,28 0,08 0,26
Stidentsprof 0,153 0,09 1,62 0,11 -0,03 0,34
Haskolaprof 0,514 0,08 6,48 0,00 0,36 0,67
Haskolaprof - master 0,564 0,11 5,28 0,00 0,35 0,77
Skipstjorapro f 0,726 0,17 4,16 0,00 0,38 1,07
Buseta sveitarfélagi 0,000 0,00 -0,26 0,79 0,00 0,00
Fedingarland -0,240 0,17 1,42 0,16 0,57 0,09
Fj6ldi barna 0,043 0,02 1,95 0,05 0,00 0,09
Hjuskaparstada -0,052 0,07 0,77 0,44 0,19 0,08
Svadi -0,021 0,03 -0,82 0,41 -0,07 0,03
Kyn -0,396 0,05 7,36 0,00 -0,5 -0,29
Atvinnurekandi -0,104 0,08 -1,38 0,17 0,25 0,04
Nemi -0,967 0,11 -8,84 0,00 -1,18 -0,75
Atvinnulaus 0,417 0,15 2,76 0,01 0,71 0,12
Oryrki -0,269 0,13 2,13 0,03 -0,52 -0,02
Ellilifeyrispegi -0,350 0,11 3,32 0,00 0,56 -0,14
Annad 4 vinnumarkadi 0,119 0,15 0,81 0,42 -0,17 0,41
Simenntun 0,028 0,02 1,39 0,17 -0,01 0,07
Aldur 0,000 0,00 0,11 0,91 0,00 0,00
Fasti 12,679 0,11 113,43 0,00 12,46 12,9

Arid 2010 var kénnunin endurtekin og spurningum fjlgad til pess ad na fram
raunheefara likani. Fyrst var likan keyrt, sambarilegt pvi sem keyrt var 4arid 2007.
Fylgnin var asattanleg (leidrétt R*R* 0,40). Fjoldi athugana var 400. Nt virtist ardsemi
haskoélaprofs hafa aukist en idnmenntunar lekkad og jafnvel stidentsprofs litio eitt.

b4 var likanid keyrt med 6llum videigandi breytum sem v6l var 4 fyrir kénnunina
2010 (tafla 6). Par sem bzttust vid voru pettir yfir atvinnugreinar, starfsgreinar og
fjarleg til og fra vinnu.

1 Samkvamt innri vaxtaadferdinni ber idnnam 3,2% afvéxtunarstudul (eda ardsemiskrofu),
stadentsprof 3,0% og haskélanam 4,2%.

39



Vifill Karlsson og Finnbjorn Birkur O/z_zfrmn

Tafla 6. Nidurstédur ytarlegri greiningar fyrir arid 2010

Breyta Studull Stadal- t-gildi p-gildi 95% nedri  95% efri

fravik vikmérk  vikmérk
Stutt framhaldsnam 0,021 0,06 0,32 0,75 -0,10 0,15
Idngrein 0,112 0,08 1,37 0,17 -0,27 0,05
Stadentsprof 0,045 0,08 0,56 0,58 0,11 0,20
Héskolaprof 0,342 0,08 4,28 0,00 0,18 0,50
Hiskolaprof - master 0,376 0,10 3,82 0,00 0,18 0,57
Skipstjéraprof 0,175 0,15 1,20 0,23 -0,11 0,46
Buseta sveitarfélagi -0,001 0,00 -1,06 0,29 0,00 0,00
Fadingarland -0,258 0,15 -1,67 0,10 0,56 0,05
Fjoldi barna 0,023 0,02 1,23 0,22 0,01 0,06
Hjaskaparstada -0,098 0,06 -1,70 0,09 -0,21 0,02
Svadi -0,030 0,02 -1,37 0,17 -0,07 0,01
Kyn 0,377 0,05 7,06 0,00 -0,48 0,27
Atvinnurekandi -0,070 0,07 -1,00 0,32 -0,21 0,07
Nemi 0,298 0,12 2,47 0,01 -0,54 -0,06
Atvinnulaus -0,406 0,17 2,44 0,02 0,73 -0,08
Oryrki -0,165 0,14 -1,20 0,23 0,43 0,11
Ellilifeyrispegi -0,149 0,13 1,11 0,27 0,41 0,12
Annad a vinnumarkadi 0,356 0,19 1,89 0,06 -0,02 0,73
Simenntun 0,020 0,02 1,18 0,24 -0,01 0,05
Aldur 0,000 0,00 0,47 0,64 0,00 0,00
Fjarlegd til vinnu 0,001 0,00 1,84 0,07 0,00 0,00
Landbunadur 0,218 0,08 2,61 0,01 -0,38 -0,05
Fiskveidar 0,448 0,09 5,01 0,00 0,27 0,62
Fiskvinnsla 0,251 0,12 2,02 0,05 0,01 0,50
Annar idnadur 0,140 0,08 1,77 0,08 -0,02 0,30
Veitur 0,361 0,22 1,67 0,10 -0,06 0,79
Mannvirkjagerd 0,135 0,12 1,11 0,27 -0,11 0,38
Verslun 0,050 0,09 0,57 0,57 0,12 0,22
Hotel -0,154 0,17 -0,91 0,37 -0,49 0,18
Flutningar -0,022 0,13 -0,17 0,87 -0,27 0,23
Fjarmal 0,236 0,12 1,90 0,06 -0,01 0,48
Vidskipti 0,359 0,36 1,00 0,32 0,35 1,07
Opinber stj6rsysla 0,148 0,10 1,52 0,13 -0,04 0,34
Fradsla -0,131 0,07 -1,77 0,08 -0,28 0,01
Heilbrigdispjénusta 0,114 0,07 1,65 0,10 0,02 0,25
Onnur pjénusta 0,051 0,09 0,56 0,58 -0,23 0,13
Stjérnandi 0,165 0,07 2,40 0,02 0,03 0,30
Sérfredingur 0,094 0,07 1,26 0,21 -0,05 0,24
Txknir 0,054 0,14 0,37 0,71 -0,23 0,34
Skrifstofumadur -0,039 0,08 -0,46 0,64 -0,21 0,13
Afgreidslumadur 0,035 0,08 -0,45 0,65 0,19 0,12
Idnadarmadur -0,023 0,10 -0,23 0,82 -0,22 0,17
Vetkamadur -0,112 0,07 -1,52 0,13 -0,26 0,03
Starfsreynsla 0,001 0,00 0,62 0,54 0,00 0,01
Lagmarkslaun -0,846 0,09 9,22 0,00 -1,03 -0,67
Fasti 12837 0,12 107,11 0,00 12,60 13,07
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Vid petta breyttist leidrétt R*R*10,62, sem et enn asxettanlegri fylgni. Fjoldi athugana
var 305. Engin samfylgni var til stadar. Misdreifni ekki heldur eins og Breuch-Pagan/
Cook Weisberg prof stadfesti med gildi upp 4 1,78. Pegar horft var til menntunar matti
greina a0 marktekur munur veeri eingdngu 4 milli 6faglerdra og haskdlamanna. Deir
sem ho6fou priggja ara haskolaprof voru med 34% heerri laun en 6faglerdir. Peir sem
h6£fou fimm ara haskélaprof (meistarapréf o.p.h.) voru med taplega 38% herri laun en
ofaglaerdir. Petta skiladi fyrri hopnum 8,2% ardsemi en ardsemin var neikvaed um 2,6%
hja seinni hépnum.

Samberileg ardsemi kom fram { skyrslu Hagfraedistofnunar (2004) fyrir einstaklinga
med priggjaarahaskolaprof enlagri fyriradramenntun: Einkaardsemihdskélamenntunar
ramlega 8% (karlar 5,5% og konur 10,8%) framhaldsskélamenntunar taplega 6% (karlar
7,2% og konur 4,2%). Nidurstddurnar voru pvi 4 vissan hatt vonbrigdi og ahyggjuetni
fyrir menntun Vestlendinga; lig ardsemi felir fra.

Fleira athyglisvert kom fram { {btakénnuninni og { samremi vid vantingar og
nidurstéOur annarra rannsokna. Par sem tekinn var logaritminn af hadu breytunni,
heildartekjum, var audvelt ad tilka nidurstédur. Peir sem stérfudu { landbunadi voru med
22% laegri atvinnutekjur ad jafnadi en samberilegir starfsmenn { 68rum atvinnugreinum.
Hins vegar voru sjémenn med 45% harri tekjur og peir sem unnu { fiskvinnslu 25%
harri en samberilegur starfskraftur { 60rum greinum. Pa voru stjérnendur med 16%
hearri tekjur en £6lk { 60rum stérfum og nemendur og atvinnulausir med marktakt laegri
»laun® en 6faglerdir.

Enn fremur kom fram veikari marktekni (10% marktektarkrafa i stad 5%) faeinna
annarra ahrifapatta: Peir sem voru { 60rum i0nadi voru med 14% harri tekjur,
veitustarfsmenn 36%, starfsmenn fjarmalafyrirteekja 24%, heilbrigdisstarfsmenn 11%
en kennarar (kennsla/fredsla) med 13% legri tekjur en sambearilegur starfskraftur {
60rum atvinnugreinum. Einnig kom fram ad einhleypir voru med 10% legri laun en
f6lk i sambd. Folk sem fatt var utan Islands var med 26% lagti laun.

Athyglisvert var ad sja ad peir sem séttu vinnu um langan veg virtust vid pad na ad
haekka tekjur sinar ad einhverju leyti. Pad sast 4 pvi a0 ahrifapatturinn fjarlegd fra vinnu
skilar veikri marktekni upp 4 0,001: Tekjur hakka pvi um 0,1% fyrir hvern kilémetra
sem vinnustadurinn fjarlegist heimili vidkomandi.

ba mezldust konur med 38% laegri laun en karlar. Bent skal 4 a0 galli er 4 rannsékninni
par sem ekki var leidrétt fyrir vinnuframlag, en @tla ma ad vinnuframlag kynjanna
sé mismunandi. Pessi munur hefdi pvi att ad vera eitthvad legri. Pad er pvi verkefni
framhaldsrannséknar ad bata starfshlutfalli patttakenda vid.

Adrir pettir stodust ekki krofur um marktekni um ahrif 4 préun launa. P6 voru
formerki flestra studlanna { samremi vid vantingar: Peir sem toku namskeid hja si-
eda endurmenntun voru med harri laun en peir sem gera pad ekki, peir sem attu
fleiri born haerri tekjur en peir sem attu ferri og laun legri eftir pvi sem fjeer dregur
héfudborgarsvaedinu, svo eitthvad sé nefnt.
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Growth of intangible assets by industry in
Iceland 2003-2009

Porolfur Matthiassont

Most firms need to spend some money on research and development (R&D) in order
to survive in a competitive and dynamic environment. If well spent R&D expenditure
will eventually result in increased market value of the firm. If the firm is publicly traded
its market value will exceed its book value. If the firm is not traded on the stock market
the value of intangible assets will only become visible as the firm is merged with other
firms or if it goes from one set of owners to others. Then the difference between the
price of the firm and the book value of its assets is registred as good-will or some other
form of intangible assets. Valuation of intangible assets is by nature more subjective
than valuation of tangible assets. Intagible assets are more common in some industries
than others. Hence it is interesting to see the development of R&D expenditure and
of size of intangible assets by industry through out the boom and bust cycle of the
Icelandic economy.

In-tangible assets by industry

Table 1 gives non-tangible assets as percentage of total assets in selected Icelandic
industries for the period 2003 to 2007. Table 2.2 gives the same for the years 2008 and
2009. Note that the industry classification has been changed in the interim.

1 Jén Skafti Gestsson contributed with able help in preparing the text and collecting data.

43



Dorolfur Matthiasson

Table 1. Intangible assets by industry, 2003 to 2007 (Icelandic Tax Authority)

Industry (selected) 2003 2004 2005 2006 2007
Agriculture and forestry 4.6% 4,0% 3,7% 3,5% 3,5%
Fishing 22,0% | 25,3% | 29,0% | 35,3% | 34,9%
Food, beverages and tobacco 16,4% | 22,7% | 28,9% | 23,7% | 31,0%
Textiles 0,7% 1,6% 2,0% 9,5% 9,0%
Leather 46,1% | 44,6% | 42,4% | 0,0% 0,0%
Paper industry and publication 3,8% 8,5% 9,4% 8,0% 10,4%
Chemical industry 10,6% | 2,9% 2,3% 2,0% 1,8%
Plastics 0,4% 0,3% 1,2% 0,9% 7,1%
Glass 3,2% 10,6% | 4,8% 4,5% 7,0%
Motors 3,4% 4,7% 7,6% 29,6% | 25,7%
Electricity and electronics 10,9% | 10,3% | 4,6% 7,7% 1,2%
Electricity production and distribution | 19,1% | 1,0% 0,1% 0,6% 1,2%
Building industry 1,7% 0,7% 0,4% 0,3% 0,2%
Wholesale and retailing 6,9% 9,2% 9,6% 8,9% 10,6%
Communication 5,5% 3,0% 28,3% | 25,4% | 20,1%
Education 2,8% 2,6% 1,0% 16,7% | 11,7%
Other service activities 8,9% 11,4% | 9,0% 7,3% 7,5%
Unspecific activity 14,9% | 4,6% 2,4% 34,2%

Fishing quotas constitute a big share of the intangible assets in fishing. The tax-
code stipulates that asset value of quota can only be booked if the quota has been paid
for. Quotas were grandfathered into the fisheries during the period of 1984 to 1990.
Hence value of quotas can only enter the asset side of the accounts if bought or if
the firm has been subject to merger and acquisition. We see that value of intangible
assets in fishing increases from 22% of total assets in 2003 to 35% in 2007 which is
consistent with widespread management buy-out activity in the industry during this
period. We see big fluctuations in the ratio of non-tangible to total-assets in many
other industries. That might also reflect the results of merger and acquisation in those
industires. Some of the oldest and most respected firms in Iceland were transformed
into holding companies (Shipping companies and airliner). The driver behind increases
in ratio of intangible assets to total assets was not stipulations of the tax-code as in the
case of the fishing firms. The driver was rather the bubble-driven assumed increase in
the value of intangible assets of those firms.
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Table 2. Intangible assets by industry, 2008 and 2009

Industry 2008 2009
AGRICULTURE, FORESTRY AND FISHING 30,2% 30,0%
MINING AND QUARRYING 1,6% 5,.2%
MANUFACTURING 11,8% 11,8%
ELECTRICITY, GAS, STEAM AND AIR CONDI-

TIONING SUPPLY 2,0% 2,0%
WATER SUPPLY; SEWERAGE, WASTE MANAGE-

MENT AND REMEDIATION ACTIVITIES 5,1% 4.8%
CONSTRUCTION 3,6% 1,4%
WHOLESALE AND RETAIL TRADE; REPAIR OF

MOTOR VEHICLES AND MOTORCYCLES 9,2% 11,0%
TRANSPORTATION AND STORAGE 2,4% 4,0%
ACCOMMODATION AND FOOD SERVICE AC-

TIVITIES 2,5% 2,0%
INFORMATION AND COMMUNICATION 34.4% 39,3%
PROFESSIONAL, SCIENTIFIC AND TECHNICAL

ACTIVITIES 1,5% 1,5%
ADMINISTRATIVE AND SUPPORT SERVICE AC-

TIVITIES 6,2% 9,5%
EDUCATION 5,6% 4,6%
HUMAN HEALTH AND SOCIAL WORK ACTIVI-

TIES 0,7% 0,6%
ARTS, ENTERTAINMENT AND RECREATION 10,6% 11,2%
OTHER SERVICE ACTIVITIES 1,3% 1,1%
UNSPECIFIED ACTIVITY 18,5% 16,3%

Table 2 reflects the same trend as table 1. Note that Agriculture and fisheries are
now treated as one category.

One can envision a realignment of valuation of intangible assets in the vake of the
restructuring of the balance-sheets of Icelandic firms that follows the collapse of the
financial system in 2008 and the pursuing sharp devaluation of the krona. Such changes
will reflect a real devaluation of goodwill and other intangible assets.

In-tangible assets and the collapse of the financial sector

Einar Gudbjartsson (2003) looked at development of intangible assets of publicly
traded firms during the period 1995 to 2001. He did summarize his findings in the
following diagram. The black columns show the size of intangible assets as percentage
of total assets in stock-exchange registered firms in Iceland
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Mynd 1. Hlutfall defnislegra eigna — midad vid 31, desember ar hvert

Figure 1. Intangible assets as percentage of total assets (black columns) and fixed
assets (white column) at end of each year

The figure shows that in-tangible assets were in the range of 2 to 3,5% of total
assets during the decade prior to the rise of the Icelandic financial bubble.
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Figure 2. Growth of intangible assets by type of activity, Holding comapanies
(Eignarhaldsfélog), Real estate (Fasteignafélog), Financial institutions
(Fjarmalafyrirteki), Fishing (Sjavaratvegur), Retail (Smasala), Insurance
(Tryggingarfélog)

Figure 2 is reproduced from the report of the Special Investigation Commission of
Althingi on the events leading up to the fall of the Icelandic banks in October 2008.
The figure indicates a dramatic growth of intangible assets in Holding companies and
in fishing companies during the period. Intangible assets of financial companies starts
to grow from 2005 and onwards.
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Few conclusion

It seems fair to conclude that growth of intangible assets has helped to fuel the financial
bubble that engulfed the Icelandic economy and collapsed in 2008. Growth of the item
intangible assets on balance sheets of both listed and non-listed companies on the stock
exchange seems to be one of the indicators of a bubble in the economy.

Intangible assets can in some cases be written off (does not apply to booked value
of fishing quotas in the Icelandic legislature). Hence, inflating the size of that assets-
post can prove favourable with respect to the size of the tax bill. There are therefore
considerable public interest in avoiding overblown size of that asset post.
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