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In the competitive case. the full taxis paid bv the consumer because the supplyv curve,
given by MC, is perfectly elastic. With a monopoly, the tax is shared between the
consumer and the producer depending on the elasticity of demand. (If the tax is imposed
on the consumer, the demand curve falls by Su. and the resultis the same in both cases).
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If a tax is placed on cigarettes. markets other than the cigarette market will be affected.
A tax on cigarettes is effectively a tax on the resources used to make them. The tax will
reduce the quantity of cigarettes purchased, therefore decreasing the purchase of the
resources used to produce cigarettes. If production of cigarettes is primarily labor
intensive, then the tax primarily affects people who earn their incomes from laborin
other sectors of the economy. The labor from the production of cigarettes will flow into
other segments. increasing the supply oflabor and decreasing the wages paid to laborin
all sectors. The same thing would happen to capitalif cigarette production were capital
intensive.
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a. Before-tax equilibrium: P =510 and Q = 300,000
Qp=Qs
500.000-20,000P=30.000P
500.000=50.000P
P=10
Q=30.000%10=300.000

After-tax equilibrium: P = $10.60 and Q = 288.000. producers receive $9.60
500.000-20.000P=30.000(P-1)
530.000=50.000P
P=10.6
Q=30,000%(10.6-1)=288,000

b. Revenue=5288.000. Consumers bear 60 percent of the tax burden and producers
bear 40 percent. So.$172.800 comes from consumers and $1135.200 from
producers.

¢. Witha more elastic demand curve, quantity consumed will decrease even more as

aresult of the tax. so the liquor tax will be more effective at reducing
consumption among voung drinkers.
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a. A part-timeworker with annual income of $9.000 pays no taxes since evervone
gets a $10.000 deduction. Her marginal taxrateis 0% and her average tax rateis
0%o.

b. A retail salesperson with annual income of $45.000 has taxableincome of
$35.000 and pays $1750in taxes (5 percent of taxable income). As a percentage
ofincome, the average tax rateis 3.89% ($1750is 3.89% 0f $45.000). Her
marginal tax rate is 5%.

c. Anadvertising executive with annual income of $600.000 pays $2.500 in taxes
since no taxis levied above $50.000 in taxableincome. As a percentage of
income, the average tax rateis 0.42%. Her marginal tax rateis 0%o.
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The equation T=-4000+. 2I'is somewhat similar to the exercise in Table 14.1. If we
follow the text and define progressivity withrespect to average tax rates rather than
marginal tax rates. then the average tax rateequals ATR=(-4000.7)~.2 for any income
level. Clearly this average tax rate converges to ATR=20% as income gets large. and is
lower for lower income levels. The tax svstem is regressive. Replicating Table 14.1 for
the tax system given here. we get:

Income Tax Liability Average Tax Rate Marginal Tax Rate
$2.000 $-3.600 -1.80 0.2
3.000 $-3.400 =1.13 0.2
5.000 $-3.000 -0.60 0.2
10.000 §-2.000 -0.20 0.2
30.000 52.000 0.066 0.2

To show that the tax svstemis progressiveif a is negative, write ATR as:
ATR=TI=(a+T)I=al~+1

Then take the derivative of ATR withrespectto I in orderto check whether ATR goes up
ordownas I increases: d(ATR)/dI = d(aT + t)/dl = -a/T2. The change in average tax rate is
increasing in income (which implies a progressive tax schedule) as long as a is negative.
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The producer would gain the entire reduction in the gas tax (P1-Pg) because the supply

curve is perfectly inelastic, causing the full tax to be paid by the producer. When the tax
is removed, the pavment does not have to be made.
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Using equation 14.1. the progressivity ofthe old tax systemis: 0.00111 [=(50/200—
1/20)/(200-20)]. and the progressivity of thenew tax systemis exactly the same
[=(48/200—.8/20)/(200-20)].

Using equation 14.2. the progressivity ofthe old tax systemis: 5.44 [=((50-1)/1)/((200-
20)/20)]. and the progressivity ofthe new tax systemis: 6. [=((48-.8)/.8)/((200-20)/20)].
Thus, under this measure of progressivity, the new tax systemis more progressive.



