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m FIGURE 20-1

Price per )
gallon (P) S, Deadweight Loss of a Tax
When a tax Is imposed, the supply
S curve shifts from Sy to Sy and the

equilibrium quantity in the market
falls from Q to Q, creating a
deadweight loss triangle BAC. The

E DWL arises because there are
P2 =51.80 ==~ Deadweight h]ssf DWL trades {@1 - QE} for which social
marginal benefits (demand curve)
Pl. = SI-SD =" """ 3 1
F exceed social marginal costs (sup-
] ly curve) that are not made.
P.=81.30 fmefoerrree 1 ply )

L D
0,=90 Q,=100 Quantity in billions
of gallons (Q)
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The market demand and supply functions for Easton bats are: «

‘J Op=12-0.04P and QO5=0.01P+2. .

6alculate the equilibrium quantity and price and point elasticity of demand in equilibrium. Calculate consumer surplus. -

;uppose the Easton bats are taxed $25 per unit. Calculate the revenues generated by the tax. Calculate the loss in consumer surplus. -

¥

Z0|.
AOp p 200

— =-0.04 (T) =-2.

12-0.04P=0.01P+2 = P =200, the quantity will be Q=4. The point elasticity of demand 1s £,7= {T) 0

1
The choke price (lowest price such that no units are transacted) is $300.  The consumer surplus is CS = 5(300 -200)4=200. -

o

If the bat market is taxed $25 per unit, the equilibrium price consumers pay is: «

1
12-0.04 P=0.01(P - 25) + 2 = P = 205. The quantity exchanged is Q=3.8. The new consumer surplus CS = 5(300 -205)3.8=180.5.

o

The loss in consumer surplus associated with the tax is $19.50.

il

¥

The tax generates tax revenues of $95.  12{H 332 2= ANESEHO FRE0.
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m FIGURE 20-2

(a) Inelastic demand (b} Elastic demand
Price Price
F:
P;
P, P,

Quantity Quantity

Deadweight Loss Rises with Elasticities = The deadweight loss of a given tax is smaller when the
demand curve is less elastic, as in panel (a), than when it is more elastic, as in panal (b).
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m FIGURE 20-3

Price _ )
of gas Marginal Deadweight Loss
Rises with Tax Rate * An initial
5, S0.10 tax on suppliers causes a

deadweight loss triangle BAC. An
additional $0.10 tax causes a
much larger deadweight loss,
DAE. The trapezoid DBCE is the
marginal deadweight that is
added to the initial deadweight
loss of triangle BAC.

D,
Q: Q @ Quantity of gas

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber

14 of 49



7| EQ = 2 F - O|Lt =2t 7t 20|
Of i FF2| 70| A7| Hof AUE

NERNE

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber 15 of 49



ArsH 20t a8 ZMMAL] et

Ho ZMHAl= AZe 7|Ed=0f 2o SSF=

= FIGURE 20-4

{a) No externality {b) Positive production externality

Price Price
52 = SI =
s: g, PMC:  pmc,
SMC
Additional
DWL due DWL due Effect of
to tax to tax 1 externality
DWL due to
: externality
= D, i 0 D, = SMB
) Quantity @ & o Quantity

Preexisting Distortions Matter = In panel (a), a tax in a market with no preexisting distortions (such

as externalities) creates a deadweight 10ss equal to triangle BAC. In panel (b), a positive extemality in
the market has created a deadweight loss triangle EDF; imposing a tax on this market results in a dead-
weight loss that is larger by the area of trapezoid GEFH. The total DWL in the market with a positive

externality and a tax is the area of triangle GOH.
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Marginal tax
revenue

(thousands of

Sales dollars per $1

Good  Unit Price  (thousands)  Unittax  additional tax)
Apples 51 100 $0.10 20
Bananas §2 100 §0.25 30
Cantaloupe 54 50 80.15 10
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Marginal
deadweight loss
(thousands of
dollars per 1
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Z| & X Ml (Optimal Tax)

1 TH= 0l

0

> ZURES FI|= 462 JtHEE L0 dl

J|J
79

oY

H0| &= A 0ICh.

ol
Ol

o)
oll
1]

oo

—d

<0
Ul

ol
A
KA

ol
bl

<0
&l

m)

0

20| OtLIct 2

]
(—

£ 1tol

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber



Z| & X Ml (Optimal Tax)
> W. Corlett and D. Hague (1953)
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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> APPLICATION

ut7 | 2Bt M2 7S

Angus Deaton(1997)= O3 7H 2 =& =5 22 &F50f Cict =8
A7S UCL 1= Q9| JIARHE S =857 9lof 4, & 12| 1 OHE
HEESS UYL E AH|ASO0| 2 HS D Q= 718 HetE AFE UL

= TABLE 20-1

Demand for Various Commodities in Pakistan

Price Policy Welfare Include distributional
Good Subsidy  elasticity change gain concerns
Wheat  40% —0.64 Reduce subsidy Small Don't reduce subsidy
Rice 40% -2.08 Reduce subsidy Large Reduce subsidy
Oil/fat -5% -2.33 Reduce tax Large Reduce tax further

Deakon {1997).

Different goods in Pakistan have different levels of subsidies and taxes, as well as different price
elasticities. This table shows the welfare gain from government reforms to the subsidies/taxes on
three of these goods. Optimal tax simulations suggest that there are small welfare gains from reduc-
ing the subsidy on wheat (since it is inelastically demanded), and that income distribution concerns
further argue against subsidy reduction. On the other hand, there are large welfare gains from reduc-
ing the subsidy on rice (since it is elastically demanded), and large welfare gains from reducing the
tax on oils and fats, and income distribution considerations only strengthen those conclusions.

© 2007 Worth Publishers Public Finance and Public Policy, 2/e, Jonathan Gruber
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> APPLICATION

ut7 | 2B M2 7S

w FIGURE 20-5

[a) Wheat |price inelastic demand) |b) Rice [price alastic demand) [} Qils and fats (price elastic demand)

§;

$, = SMC

& 0 Quantity of
oils and fats

Efficiency Consequences of Subsidies and Taxes in Pakistan = [n panel {3), the market for wheat,
demand is fairly inglastic and supply is subsidized, leading quantity to increase fram {; to Qo with a
deadweight loss of BAC. In panel (B, the market for rice, demand is very elastic, so when supply is sub-
sidized the quantity rises by much more (from ), te Q) and the deadweight loss is larger (BAC) In
panel ], the market for olls and fats, demand is also very elastic, 50 sven the small tax leads to a
large reduction in quantity from Qy to 0z, with a deadweight loss of BAC.
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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Z| & X Ml (Optimal Tax)
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m FIGURE 20-6

Tax
revenues

“Correct

M @ 1}(Behavioral effects) = X| ol L4HH 0l

“Wrong

The Laffer Curve * As tax
rates rise from O to ¢*, tax rev-
enues rise; but when tax rates
rise above r* toward 100%, tax
revenues fall.

%

100% Tax rate
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m FIGURE 20-7

MU/MR
Optimal Income Taxation * The

ratio of marginal utility to marginal
revenue rises as tax rates rise for
any taxpayer, but this ratio for Mr.
Rich is everywhere below the ratio
for Ms. Poor. Optimal income tax
rates are those that equate this
ratio across taxpayers. Here, the
optimal rates are 10% for Ms. Poor
and 20% for Mr. Rich.

Ms. Poor
Mr. Rich

= (MU/MRroo) | |
= (MU/MRg)

0 10% 20% Tax rate
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m FIGURE 20-8

Tax
BaYFTS s

546,650 —

34,400 —

10,320 &

'Elll:l.l—ﬁ.-li’: 1 1 1

16,362 32,000 S¥5,000
—4,300 [ * -

e ]

Simulations of Optimal Monlinear Income Tax Rates = Gruber and Saezs simulations show a guar-
antzed income level and marginal and awerage tax rates that magmize sacial welfare undar certain
assumplions. For exampla, a family that eams 510,000 per year wolld recanse & 549, 200 payrmsant from
the govermment, with an average ta rate of —42% but 2 margnal tax rate of 68%; & family sarming

L7 5,000 par year would pay 534 400 in taxes to the governmeant, with an average tax rate of 46% and
a manginal rate of 49%.

Fproes Curwbes ared Eaes TN Tatse LT

Optimal Tax Results

STSK and
Incorme groups SO-5 10# S1OK-532K S3ZK-5T5K ab-ove
Margmal tax rates aB% [ 5% 56'% L-b= ko
-161% 12% 40% 47T%

Averags tax rates
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[a] Effect of taxes only [b] Effect of taxes plus benefits
Wage Wage

W
: D, =
: SMB
: D
[
L, L Quantity of L oL L Quantity of
labor (L) labor (L}

Tax-Benefit Linkages = (a) A pure tax on labor would shift the demand curve from Dy to D, reducing
labor from Ly to Ly and creating the deadweight loss triangle (CABL. (b) If those taxes are tied to bene-
fits provided to workers, then supply shifts out to 5. because the benefits act as an effective rise in
wages and make supplying labor more attractive, Labor supply falls only to L, and the deadweight loss
triangle shrinks to (GAF).
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m FIGURE 20-10

Price of . - -
labor Taxation with No Deadweight
(wage, W) Loss Due to Linkages = When

Taxes =
program
costs

s, workers value the tax-inanced
beneht so highly that they are
willing to accept its full cost in
lower wages, there is no change
[ KRR, WS EEEE R ] S, in employment when the tax is

: imposed. Since the increase in
labor supply exactly offsets the
reduction in labor dernand,
wages fall to W, while the quan-
tity of labor remains at L;.

L Quantity of
labor (L)
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ASE2D1EFO R M & (group-specific employer mandates)
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