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UNCERTAIN: A payroll tax that is equally split between worker and employer will have the
entire incidence fall on the worker if labor supply isfixed. In that case we might argue thetax is
unfair. The statement, however, did not say if the tax is split nor if labor supply isfixed. So, we
cannot declareit is unfair.

FAL SE: By definition the contract curve defines all Pareto efficient alocations: any deviation
causes at least one person to have areduced utility (by the definition of "Pareto efficient”).

TRUE: If 7L = 7« = 7, then
C(L,K)=P (1+7 )+ PR K@+, )=[PL+PK]|1+7)

Hence costs uniformly rise for any factor mix. Thisisidentical simply to taxing the firm's good
itself that by definition uniformly raises costs for any factor mix.

FAL SE/UNCERTAIN: A tax on X when pre-tax X > 0 can lead to X fallingto X; = 0, hence
TaR = 0! But that clearly generates EB:
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Thus, EV > 0 (the parallel distance between the solid and dotted budget lines at the pre-tax
prices), TaR =0, hence EB = EV > 0.

But, atax that generates TaR = 0 can also lead to EB = 0 if nothing changes. X = 0 before and
after atax on X implies the same maximum expenditureon Y (sinceit is not being taxed).
Thus nothing changes, and X = 0 means TaR = 0, therefore EB = 0:




Since nothing has changed EV = 0: a zero income change results in the same consumption
change as above: nothing. Further, TaR = 0 since X = 0. Combined weget EB = EV - TaR =
0-0=0.

We have U(X,Y) = .5In(X) + .5In(Y), income | = 60,000, prices P, = 20 and P, = 10. Let 5 = .25.

X = .5*60000/Py(1+7) = 1500 before tax
= 1200 after tax

Y = .5*60000/ Py = 3000 before and after tax
EV isthe reduction in income required to generate an equivalent drop in income dueto a tax.

EV iszerois consumption of both X and Y do not change Thisis possible, in general,
only when one good = 0 leaving the entire income to be spent on the other good (e.g. X =
0,Y =1/P, the maximum 'Y amount).

From above TaR = X* P,* £ = 6000

For EV, we need U; = .5*In(1200) + .5*In(3000) = 7.548.

Sxly Sxl

10
= 5(In.5-1n20+Inl,)+.5(In.5-1n10+Inl,)

=In.5-.5In20-.5In10+In1,
=-3.34231+Inl,

|, = e">*®33% — 53665.63

7.548 = .5In +.5In

Therefore

EV = 60000 - 53665.63 = 6334.37

We now have EB = EV-TAR = 6334.37-6000=334.37.
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(Recall labor supply isfixed at L~ = 150, capital isfixed at Ko = 1, output is described by a
Cobb-Douglas function: Q(L) = 20L 3, the market price of the good is P = 33, and 7 = .08.

Labor demand is willingness-to-pay for labor, which is the value of marginal product of |abor:
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Pre-tax labor demand as willingness-to-pay, and supply, are
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pre-tax WTP =P x MP, = L

S

/ Net after-tax wage paid by firm.

Net after-tax wage received by

worker = 46.41
pre-tax wo=7.79
D, : pre-tax
post-tax w; = 46.86
~—~— D, : post-tax
200 L

The firm optimizes profit by choosing labor inputs L:

max 7 (L) = max Px Q(L) — C(L) = max 33x 20L™* —wL = max 660L""* — wi.
The profit maximization condition isw = value of marginal product = PxMP,:
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w=PxMP_ or w= 273

Since labor supply fixed at L = 150 the pre-tax equilibrium wage wy satisfies

w, =220 _ 779283
15
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The firmiswilling to pay wo = $7.79/hour for L = 150 hours. After the tax = .08 the willingness-to-
pay dropsto w; = wo/(1 + 1) since then the firm pays wi(1 + 7) = wp. Since wage drops by the entire
portion of the payroll tax paid by the firm, economic incidence falls entirely on the worker.

Thisimplies anew labor demand, or "post-tax willingness to pay" by the firm:

WTP - 220 _ 220 _203.7037
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The post-tax equilibrium wage:

_ 203.7037

= o = 1215583

The firm pays net 7.215583(1+.08) = 7.79283, and the worker receives net 7.215583 (1-
.08) = 6.638336.

Since the firm's net wage isidentical to the pre-tax wage, incidence fals entirely o the
worker.

The priceisthe present discounted value under perfect competition (notice r and T are plugged
in):
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This shows clearly the post-tax priceis the pre-tax price less the discounted value of the 20 year
stream of taxes:
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Ppost—tax _ Ppre—tax —Ju. + 1 +“.+¢
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The price formulais

T+1
F)tpr&tax:A+i+...+ AT = Ax 1 P Wherep:i
1+t (1+1) 1-p 1+r

hence
1-.980392%
1-.980392

= 0.980392

F)t pre—tax — 2500 %
1+.02

]: 43,378.58 where p =

The stream of taxes has a PDV

T _ 21
PDV/(tax) = ux| 12 | = 250« | 1299808927 | _ ) 37 g5g
1-p 1-0.980392

(somewhat trivially, taxes are 10% of thereturn A, so the PDV of tax is 10% of the pre-tax price):

The only individua in this economy who pays the tax is the owner at the time the tax islevied. If
she never sells the land then she legally pays the tax. If she sells, the market price has already
dropped by the present discounted value of tax, hence she pays by receiving alower market
price.



