
Question 1: High School Dropout (50%)
High school dropout is considered to be a serious problem. One way to estimate the

magnitude of the problem is to compare later life outcomes of those who dropped out of high-
school with those who did not. Suppose you collect data on a random sample of individuals
in one cohort and measure their earnings as 40 years old (Y ), you also have information on
whether or not they completed high school (D = 0 if dropped out, D = 1 if completed) and
data on their family background (parents education, income, number of siblings) summarized
in vector x.

1. Use the potential outcome framework to express the causal effect of dropping out of
high-school. Show that the observed differences in average income between those who
dropped out and those who did not drop out of high school contain both the causal
effect of dropping out and a selection term. Remember to clearly define all notation.

Let Yi(0) be the potential outcome for i if not dropping out, and Yi(1) be the potential
outcome if i drop out of high school. The causal drop out effect for individual i is
βi =Yi(1)−Yi(0) and E (βi | Di = 1) = AT T . The differences in outcomes between the
observed drop outs and non-drop outs are given by

OBS-DIFF = E(Yi(1) | Di = 1)−E(Yi(0) | Di = 0)

If we subtract and add E(Yi(1) | Di = 0) to this equation we get

OBS-DIFF = AT T +E(Yi(0) | Di = 1)−E(Yi(0) | Di = 0)

The second term is the selection bias. It measures the expected difference in the out-
come if high school had been completed between those dropped out and those who
did not. If those who dropped out have some issues (low motivation, low discipline,
low health) this selection part is negative and the AT T is smaller than the observed
difference in outcomes.

If x is a sufficient conditioning set to get rid of the bias one would capture the ATT if
the expectations above was conditioned on x.

2. In the case with high-school dropouts, in which direction do you think the selection
bias goes.
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As hinted at above I would suspect the observed differences in outcomes between those
who dropped out and those who did not to be a larger negative than the ATT. Even if
one controlled for family background. I suspect there to be some unobserved issues
with the drop outs, issues that lower their potential drop out outcome compared to the
potential drop out outcome of those who do not drop out of high school.

3. Suppose you use OLS to estimate this equation

Yi = α +βDi +xiδ + εi, (1)

You find β̂ = −50.000 with p < 0.01. Would you, based on this estimate, say that
dropping out of high-school reduces earnings on average with 50.000 NOK as an adult?
Argue for your answer.

No. The β ols from this equation is a consistent estimate of ATT if and only if the error
term is independent of the drop out indicator. That is probably not the case.

4. Suppose you also have data on which occupation individuals work in, would you in-
clude that as a control in regression equation (1).

I would not since this is another outcome that is potentially affected by drop out. In
terms of the income effect of dropping out, the choices of occupation is a mediator, it
is one of the ways that income is affected by drop out status.

5. In 2016 the government introduced a national “absence rule”, a cap on how many days
students could be away from school (without a medical certificate). It has been argued
that this rule has reduced absenteeism and lowered drop outs in high school. How can
future research use this reform to estimate the causal effect of dropping out of high
school have on earnings. Discuss potential threats to identification.

Can use the absence rule as an instrument that creates exogenous changes in drop outs.
Suppose in 2040 we collect data on those started high school in 2016 and whose who
started in 2013. Those who started in 2016 (2016 cohort) have been treated with the
absence rule throughout their high school years. Those who started in 2013 (2013
cohort) did not

Yi = α +πT +xiδ + εi
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where T =1 for the 2016 cohort. β gives the difference in outcomes between the
absence rule treated 2016 cohort and the 2013 cohort. We could also estimate the
effect the absence rule had on drop out rates.

Drop−outi = η + γT +xiµ +ξi

The causal effect dropping out of high school have on Y would then - under some
critical assumptions - be given as π

γ
. One critical assumption is that the reduced form

is not confounded with time and age effects. Basically what we argue here is that the
average difference in earnings between those who finished high school just before the
absence reform and those who finished just after is caused only by the absence reform.
Difficult to control in a good way for time and age effects in this setting with a national
reform. Another issue is exclusion, maybe the absence rule reform had a separate effect
on earnings (Y ) that did not go via the reduction in drop out rates.

6. Imagine that you could change the implementation of this absence rule. How would
you implement it in order to to learn as much as possible of how absence and drop outs
affect future outcomes of individuals?

The best would be to introduce this absence rule randomly to high schools. Random
assignment would make it easy to estimate its causal effect on an outcome. The next
best would be to have a sequential - staggered - implementation of the rule. In that way
we can estimate time effects and compare individuals from the same cohort
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Question 2: E�ects of annual wealth tax

In Thoresen, T. O., M. A. K. Ring, Odd E. Nygård, and J. Epland (2021). A
wealth tax at work (Discussion Papers no. 960, Statistics Norway) the authors
present empirical evidence about e�ects of wealth taxation along several dimen-
sions. Here you are asked to describe their framework to the wealth tax issue
and discuss some questions in connection to their reasoning.

1. Describe how the distributional e�ects of the annual wealth tax are pre-
sented, and include the following:

a. Describe the data used to discuss the distributional e�ects.
b. Explain why the authors argue that it could be preferable to measure

income over a longer time horizon.
This question is rather straightforwardly answered by referring to the Thore-

sen et al. paper. Important that the student understands that it is the wealth
tax that we are interested in getting description of (and not wealth). A good
discussion should explain how the rankings are established, either by income,
wealth, equivalized income, etc.

Regarding the longer time horizon, this is explained on page 25: �Halvorsen
and Thoresen (2021) put forward four main reasons for the lowest income decile
showing such a high wealth-tax burden: the joint wealth of couples, life-cycle
e�ects, transitory low returns (or losses), and inheritance. The e�ect of the joint
wealth of couples is re�ected by the distribution of annual household income:
the move from individual to household income reduces the tax burden of the
wealth tax in the lower part of the income distribution, increases it in the
top decile, and leaves deciles 7�9 largely unaected. Further, the next income
de�nitions account for the life-cycle and transitory low returns. The shift from
annual household income to average income over a longer period of time (8�19
years) reduces the wealth tax burden in decile 1, in particular. Finally, the use
of lifetime household income as an income concept implies that there is a high
tax concentration in the upper part of the income distribution and the share of
decile 1 now becomes quite similar to the other low-income deciles.�

2. Discuss the identi�cation of how wealth taxation may in�uence savings,
and include the following:

a. Explain why a standard OLS-estimation where saving is explained by
wealth tax likely generates a biased estimate for the e�ect of the wealth tax.

b. Describe how Ring (2019) seeks to overcome the problem, referred to
under point a, by using a Boundary Discontinuity Design, given a change in the
Norwegian system for valuation of housing in 2010. Why can it be argued that
the estimate he gets for the e�ect of wealth tax on savings is unbiased?

The student has in general been trained in such issues in several lectures of
the course. Of course, a high ability to save would lead to both high savings
and being exposed to the wealth tax, resulting i an bias estimate.

The Ring approach is described as follows: �In terms of identication, Ring
(2019) takes the use of the valuation system further and uses the new assess-
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ment system from 2010 and onwards (see Table 1) in a regression discontinuity
framework to obtain an estimate of wealth tax e�ects on saving behavior. As
the predicted values derived from the hedonic regressions used to establish tax-
able property value also include municipal �xed e�ects, one sees substantial
variation in taxable wealth across small geographical areas (across municipal
borders). The results suggest that saving is increasing in wealth tax expo-
sure. For each additional krone pushed above the tax threshold, households
increase their yearly saving by 0.04, which can be explained by the income ef-
fect dominating the substitution e�ect. The majority of the increase in savings
is �nanced by increased labor income. Ring (2019) exploits the fact that the
new assessment methodology introduced in 2010 created geographic discontinu-
ities in wealth tax exposure across most municipal boundaries in Norway. As
the tax authorities used a hedonic pricing model that was saturated with xed
eects, otherwise similar households saw very di�erent tax assessments on their
homes and therefore overall taxable wealth as of 2010. This provides identi-
fying variation in whether and how much households paid in wealth taxes. In
contrast to the studies highlighted in the previous section, Ring (2019) focuses
on responses that are third-party reported; namely, �nancial saving and labor
earnings. This implies that the scope for households to respond through evasion
(i.e., misreporting) is greatly reduced. As a consequence, he �nds no evidence
of dissaving in response to increased wealth tax exposure. On the contrary,
more exposed households appear to increase how much they save, and �nance
the additional saving through increasing their labor supply. These �ndings are
found to be consistent with income e�ects dominating substitution eects. An
important contribution of the study by Ring (2019) is to highlight the extent to
which the identifying variation is on the extensive versus intensive margin (with
respect to tax exposure), which allows the �ndings to more accurately inform
theoretical models of capital taxation. He �nds that in his main sample of anal-
ysis, the e�ects on the marginal return on taxable wealth are larger than those
on the average return on taxable wealth, which suggests that if intertemporal
substitution e�ects are important, they should come into play in this setting. If
the geographic variation primarily changed the average, but not the marginal
after-tax return on wealth, the theoretical implications are more clear-cut in
that income e�ects cause more saving.�

The slides of Lecture 9 provide a more formal exposition of the approach of
Ring, which if used in the answer, should be valued.

3. As and extension to the discussion in Thoresen et al. (2021): The wealth
tax rate for 2022 is (most likely) increased to 1.1% (from 0.85%) and the al-
lowance is increased to 1.7 million NOK (from 1.5 million NOK).

a. Describe the distributional e�ects of this change.
b. How do you think savings are in�uenced by the change?
Here, the student is challenged to say something about e�ects of a policy

change, given the answers provided by the �rst and second part of the question.
It is important that it is understood that this is a change in tax, which means
that the answer should re�ects that e�ects are measured against a present-policy
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benchmark. With respect to the distributional e�ects, one could discuss e�ects
of the change in the allowance and the tax rate, separately, where the latter
is redistributionally preferable. One could also mention that e�ects could be
measured by e�ects on all and e�ects those who are in a wealth tax position (in
the benchmark). People in the latter group, may fall out of the wealth position
as the allowance is increased.

With respect to the e�ect on savings, given the evidence of Ring (2019), one
cannot rule out that savings increases as the tax rate increases. One could also
mention that there is still a detrimental substitution e�ect involved.
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