
Econ 230B

Spring 2015

FINAL EXAM: Solutions

The average grade for the final exam is 39.5/50. The average grade including all assignments

is 76.8/100. The distribution of course grades is 2 A+, 6 A, 4 A-, 2 B+, 3 B.

True/False Questions: 30 points

Answer all 10 questions (3 pts each). Explain your answer fully, since all the credit is based on

the explanation.

Only short answers provided here. Full detailed in the class notes and relevant references.

1. If society cares about redistribution, it is desirable to have lower value-added-tax rates

on goods that are disproportionately consumed by low income families (such as food). Would

your answer be different in a developing context where taxing income is not feasible and the

only taxes the government can do are value-added-taxes possibly differentiated across goods?

False because of Atkinson-Stiglitz. Explain that departure from A-S is not based on what

poor families consume but their intrinsic taste (keeping income constant). If govt cannot tax

income and can only use differentiated commodity taxes then yes differentiated commodity

taxation should be used as a 3rd best redistributive tool.

2. Preferential tax systems for highly skilled foreign immigrants have a large positive effect

on immigration and hence are desirable even if society cares about redistribution.

True/False: True that preferential tax systems can sometimes have a large effect (study

on Denmark by Kleven et al.) so they are desirable for tax revenue reasons from a 1 country

perspective. However, from a multi-country perspective, they create harmful competition.

3. In the presence of labor supply responses along the extensive margin, traditional welfare

programs with high phasing-out rates are not desirable.

True: Point made by Saez QJE’02 (see lecture notes).

4. The efficiency costs of the EITC is increasing overtime as more and more individuals

figure out how to game the EITC.

True: Chetty-Friedman-Saez AER’13 show that cheating of the EITC using self-employment
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income to maximizing the EITC refund has grown overtime. In turn, wage responses have also

significant in places with a lot of cheating. This suggests that the efficiency costs of the EITC

(due to behavioral responses) increase overtime as information about the structure of the EITC

diffuses.

5. Capital income should not be taxed because capital complements labor.

6. In theory, both the corporate income tax and the dividend income tax reduce corporate

investment.

7. The government observes that health insurance companies charge much higher premiums

to those who have previously suffered a stroke. The government decides this is unfair and bans

this form of price discrimination. This ban can either alleviate or exacerbate adverse selection

in the private health insurance market.

8. The Tiebout (1956) result of efficient provision of publicly provided goods at the local

level does not apply if the publicly provided good is a “public good” in the traditional sense

(i.e. non-excludable and non-rival).

9. Place-based policies do not affect residents’ real incomes because even a small number of

frictionless movers equalize real incomes across space.

10. Danny Yagan wants to use a difference-in-differences (DD) design to estimate his effect

on Berkeley economics department citations, using a balanced panel for years 2000-2014 of

annual citation counts across top-10 economics departments. Let CITESdt denote the number

of citations to papers authored by professors working in economics department d in year t.

Let BERKELEYd denote an indicator variable equal to one if d is the Berkeley economics

department and zero otherwise. Let POSTt denote an indicator variable for whether year t is

2012 (the year Danny arrived as a postdoc) or beyond. He estimates the following department-

year regression:

CITESdt = β0 + β1BERKELEYd + β2POSTt + β3BERKELEYd × POSTt + εdt

where BERKELEYd × POSTt denotes the key DD interaction variable. He finds that β̂3 is

hugely positive and significant, indicating that he has had a huge positive effect on Berkeley

citations. As validation of his DD design, he reports that β̂1 is a precisely estimated zero,

indicating that Berkeley and the average non-Berkeley department had very similar citation

levels before the Danny’s arrival. That is good validation of his DD design.
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PROBLEM (30 pts):

(a) (1 pts) maxl wl(1 − τ) + R − l1+k/(1 + k) ⇒ w(1 − τ) = lk ⇒ l = [w(1 − τ)]1/k

so εu = εc = 1/k and η = 0. Let us denote by e = 1/k the common uncompensated and

compensated elasticity.

(b) (3 pts) maxτ τ(1− τ)1/k
∫
w1+1/kf(w)dw ⇒ τ∗ = k/(k + 1) = 1/(1 + e).

Worst off individual has w = 0 and hence l = 0 and utility u = R = τZ so Rawlsian optimal

rate maximizes tax revenue (to maximize R) and is set at τ∗ = 1/(1 + e) from (b). Given that

all utilities are linear, there is no concern for redistribution and hence the optimal utilitarian

tax rate is zero.

(c) (3 pts) With utility log(c) − l, we have maxl log(w(1 − τ)l + R) − l ⇒ w(1 − τ)/[w(1 −
τ)l + R] = 1 so that l = 1 − R/[w(1 − τ)]. Note that l = 0 when w(1 − τ) ≤ R. Income effect

η = −1, εu = R/[R−w(1− τ)], εc = εu−η = w(1− τ)/[R−w(1− τ)]. τ∗ = 1/(1 + ε̄u) where ε̄u

is the (income weighted) average uncompensated elasticity. ε̄u does not have a simple analytic

expression.

Worst-off individual has l = 0 and utility u = log(R) so government wants to maximize R

which is done by maximizing tax revenue with τ∗ = 1/(1 + ε̄u). In utilitarian case, the optimal

τ is given by τ = (1 − ḡ)/(1 − ḡ + e) as seen in class notes with e a mix of uncompensated

and income effects (see Piketty-Saez handbook chapter for details). There is no simple analytic

expression.

(d) (1 pts) Standard plot.

(e) (4 pts) The budget has a kink generating bunching at z̄.

Case 1 (first bracket): w ≤ w: l = [w(1− τ1)]e with w s.t. w1+e(1− τ1)e = z̄

Case 2 (bunching at z̄): w ≤ w ≤ w̄: l = z̄/w

Case 3 (top bracket): w ≤ w̄: l = [w(1− τ2)]e with w̄ s.t. w̄1+e(1− τ2)e = z̄

(f) (3 pts) Amount of bunching is proportional to e (see Saez AEJ:EP’10 and class notes for

details):
w̄1+e

w1+e
=

(
1− τ1
1− τ2

)e

T = λ1τ1(1− τ1)ew1+e
1 + λ2{τ1z̄ + τ2[(1− τ2)ew1+e

2 − z̄]}

(g) (2 pts) take the FOC wrt to τ2 to get:
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τ2/(1− τ2) = (1/e) · [z2 − z̄]/z2

(h) (4 pts) Take the FOC wrt to τ1 to get:

τ1/(1− τ1) = (1/e) · [1 + λ2z̄/(λ1z1)]

Explaining: τ∗2 < τ∗ < τ∗1 :

1) Increasing the flat tax rate τ creates a mechanical increase in revenue proportional to

average earnings and creates a negative behavioral response proportional to average earnings as

well.

2) Increasing the tax rate τ2 in the top bracket creates a mechanical increase in revenue

proportional to (z2 − z̄) but creates a negative behavioral response proportional to z2.

3) Increasing the tax rate τ1 in the bottom bracket creates a mechanical increase in revenue

proportional to z1 and creates a negative behavioral response proportional to z1. However,

the tax rate increase also raises more tax from high skilled worker with no negative behavioral

response (inframarginal tax).

(i) (5 pts) Disabled workers work iff utility when working is higher than utility when not

working. Utility when not working is R. When working, l = we1(1 − τ1)
e and hence u =

R+ w1+e
1 (1− τ1)1+e/(1 + e). Thus, a disabled person will work iff:

q ≤ w1+e
1 (1− τ1)1+e/(1 + e) = q̄.

Hence the fraction working is P (q̄). Note that q̄ is decreasing in τ1 and dP/dτ1 = −P ′(q̄)z1.

Under this scenario,

T = [λ1 + λ0P (q̄)]τ1(1− τ1)ew1+e
1 + λ2{τ1z̄ + τ2[(1− τ2)ew1+e

2 − z̄]}

Taking the FOC in τ1, one gets:

0 = dT/dτ1 = −λ0P ′(q̄)z1τ1z1 + [λ1 + λ0P (q̄)]z1[1− eτ1/(1− τ1)] + λ2z̄

e · τ1/(1− τ1) = 1 + λ2z̄/(λz1)− z1λ0P ′ · τ1z1/(λz̄)

where λ = λ1 + λ0P (q̄).

There are two additional effects relative to (e):
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1) There are more low skilled workers (relative to high skilled workers): λ > λ1. This makes

the tax τ1 less desirable

2) There is another layer of response to τ1 through q̄ which makes the behavioral response

to τ1 larger.

Those two effects will make the new optimal τ1 smaller than τ∗1 .

(j) (4 pts) Tax reform analysis.

Select the top x% share where x% is the fractile in the 3rd bracket affected by the reform.

Plot the share of income going to the top x% in all years. If the graph looks like a step function,

that’s convincing evidence of a tax effect. Key assumption is no change in income concentration

from before to after the reform [absent any tax change]. This can be checked (imperfectly) by

seeing whether the share of income going to a control group not affected by the reform [but

fairly close in income level to the affected group] is stable.

An entirely different method would be a bunching method in the years after the method.
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