Principles of Economics I: Microeconomics Midteriri[14/2007]

1. (15%) Suppose that the price of undergraduate doryniooms at National Taiwan
University is determined by market forces. Curyerithe demand and supply schedules
are as follows:

Rent/month Quantity Demanded Quantity Supplied
NT$2,000 8,000 rooms 5,000 rooms
4,000 7,000 5,000
6,000 6,000 5,000
8,000 5,000 5,000
10,000 4,000 5,000
12,000 3,000 5,000

a. Draw the demand and supply curves. What is unwu@it this supply curve?
Why might this be true?

b. What are the equilibrium price and quantity of r&®m

c. The College of Law and the College of Social Sossngre moving back to the
Main Campus of National Taiwan University in thew@010. The additional
students will have the following demand schedule:

Rent/month Quantity Demanded

NT$2,000 3,000 rooms
4,000 2,500
6,000 2,000
8,000 1,500
10,000 1,000
12,000 500

Now add the old demand schedule and the demandwdehfer the new students
to calculate the new demand schedule for the emtirgersity. What will be the
new equilibrium price and quantity?

2. (10%) Suppose that business travelers and studemid¢rs have the following demand
for the Taiwan High Speed Railway from Taipei tookKaiung:

Price Quantity Demanded Quantity Demanded
(business travelers) (student travelers)
NT$400 3,000 tickets 6,000 tickets

800 2,800 5,000
1,200 2,600 4,000
1,600 2,400 3,000
2,000 2,200 2,000
2,400 2,000 1,000

a. As the price of tickets rise from NT$1,600 to $D)0@hat is the price elasticity
of demand for (i) business travelers and (ii) studeavelers? (Use the midpoint
method in your calculations.)

b. Why might student travelers have a different etagtfrom business travelers?



3. (25%) A subsidy is the opposite of a tax. With2@® 000 subsidy for each student who
attends NTU for one year, the government pays staatent $200,000 to study at NTU
for one year.

a. Show the effect of a NT$200,000 per year tuitiobssdy on the demand curve
for studying at NTU, the effective tuition paid budents, the effective price of
education received by the university, and the gtyaot students enrolled.

b. Individually, do students gain or lose from thidipg? Does NTU gain or lose?
Does the government gain or lose?

c. How does the subsidy affect consumer surplus ostin@ents, producer surplus of
NTU, tax revenue, and total surplus? Does a sylisall to a deadweight loss?
Explain.

d. Where does the funding of these subsidies comeZr@u you think it’s really
“fair” to provide NTU students such a subsidy? Winyvhy not?

4. (20%) Suppose that the market for NTU boxed Iun((He@fElEf,’) is described by the
following demand and supply equations:

Q° = -50,000+1,500P

QP =75,000-1,000P
a. Solve for the equilibrium price and quantity of leodunches.
b. Suppose that a tax of NT$5 is placed on the buyelsTU boxed lunches, so that
the new demand function is

QP =75,000-1,000(P +5)

Solve for the new equilibrium. Calculate the pnieeeived by sellers, the price
paid by buyers, and the quantity sold.

Tax revenue is NT$5 . Use your answer in part (b) to solve for tax.

The deadweight loss of a tax is the area of tia@gte between the supply and
demand curves. Solve for the deadweight loss ddmgé¢his $5 tax.

Qo

5. (20%) Assume that Taiwan is an importer of toweld there are no trade restrictions.
Taiwan consumers buy 23 million towels per yeanyvbich 8 million are produced
domestically and 15 million are imported. (Assusoeply and demand are straight lines.)

a. Suppose that a technological advance among Chioest manufacturers causes
the world price of towels to fall by NT$20. Drawgeaph to show how this
change affects the welfare of Taiwanese consunmer§ aiwanese producers and
how it affects total surplus in Taiwan. (Assume supply and demand curves
are straight lines.)

b. After the fall in price, Taiwanese consumers buyr8lion towels, of which 2
million are produced domestically and 28 millioe anported. Calculate the
change in consumer surplus, producer surplus,@atidurplus from the price
reduction.

c. If the government responded by putting a $20 tarifimported towels, what
would this do? Calculated the revenue that woeldaised and the deadweight
loss. Would it be a good policy from the standpoinTaiwan’s welfare? Who
might support this policy?



6. Use no more than 200 words each (and/or < 3 grdplas)swer the following questions:

a.

(8%) 1988 was the “year of dragon.” Can you predicether the number of
births in Taiwan was temporary high or low in tgaair? How does this (baby
boom or bust) affect the competitiveness of théegel admission in 2006? What
about the price of high-school tutors in 2004 a6dg»

(2%) Why do the same people allow their dogs tahpeaoh in the park, but not
in their living room? (What are the “incentives#qple face in each situation?)

7. (Bonus Question: 40%) The Love River running neahghsiung city has two polluting
pig feeding companies on its banks. Ace Pig amdMit Piggy each dump 100 tons of
glop into the river each year. The cost of redggjlop emissions per ton equals
NT$1,000,000 for Ace Pig and NT$50,000 for Big Paggy. To make the Love River
cleaner, the local government wants to reduce dvmyhution from 200 tons to 100 tons.

a.

Is the Love River a public good or a common rese?réVould people overuse or
under-use Love River? Is a pollution reduction bljgigood or a common
resource? Would people over-reduce or under-repoibation?

If the government knew the cost of reduction faztefirm, what reductions
would it impose to reach its overall goal? Whatlgddoe the cost to each firm
and the total cost to the firms together?

In a more typical situation, the government woubd know the cost of pollution
reduction for each firm. If the government decidedeach its overall goal by
imposing uniform reductions on the firms, calculdte reduction made by each
firm, the cost to each firm, and the total costh® firms together.

Suppose the government decides to give each firtraB@ble pollution permits.
Who sells permits and how many do they sell? Winyspermits and how many
do they buy? Briefly explain why the sellers anyédrs are each willing to do so.
(Where did the gains from trade come from?) Whéhestotal cost of pollution
reduction in this situation?

Compare the total cost of pollution reduction imtpdb), (c) and (d). If the
government does not know the cost of reductioreémh firm, what is the best
way to proceed?

Suppose the government has to compensate thebabsgan only offer the same
compensation for all firms. What is the minimunmg®ensation the government
has to pay each firm so that both would acceptif@um pollution reduction of 50
tons each? What is the total cost?

Suppose the firms are each granted 100 tradadigtipal permits. If the
government wants to buy back 100 permits, whadtesiiinimum price per permit
it has to pay? Who will sell the permit to the gavment at this price? What is
the total cost? Is this less costly than thatast (f)?

What is the difference between property rightsart pd) and (g)? What is the
difference in terms of outcome efficiency? Explainy according to the Coase
Theorem, this result is more or less expected.

By creating a tradable pollution permit market, gozernment defined property
rights clearly and lowered transaction cost antizeé some gains from trade
previously unavailable. What are some other ththgs can benefit from such a
property right and market creation process?



Midterm Suggested Answers
[Note: The graphs have the wrong numbers and agpiiat you get the idea.]

1. a.

b.

(5%) As Figure 1 shows, the supply curweersical. The constant quantity
supplied makes sense because the undergraduategatginas a fixed number of
rooms at any price.
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Figurel

(5%) Quantity supplied equals quantity demarateadrent of NT$8,000 per
month. The equilibrium quantity is 5,000 rooms.

(5%)
Rent / month Quantity Demanded Quantity Supplied

NT$2,000 11,000 5,000
4,000 9,500 5,000

6,000 8,000 5,000

8,000 6,500 5,000

10,000 5,000 5,000
12,000 3,500 5,000

The new equilibrium price will be NT$10,000, whiehuates quantity demanded
to quantity supplied. The equilibrium quantity rans5,000 rooms.

[Thisquestion issimilar to homework---Ch.4, Problem 12.]

2. a.

(8%) For business travelers, the priceielgsbf demand when the price of
tickets rises from $1,600 to $2,000 is [(2,40020R)/2,300]/[(2,000 —
1,600)/1,800] = 0.087/0.222 = 0.39. For studenteiers, the price elasticity of
demand when the price of tickets rises from $1 082,000 is [(3,000 —
2,000)/2,500]/[(2,000 — 1,600)/1,800] = 0.40/0.222.8.

(2%) The price elasticity of demand for vacagianis higher than the elasticity
for business travelers because students can chomseeasily a different mode of



transportation (like driving or taking the train)less frequent trips back home.
Business travelers are less likely to do so bectnneis more important to them
and their schedules are less adaptable.

[Thisquestion issimilar to homework---Ch.5, Problem 2.]

a.

(5%) The effect of a NT$200,000 per year siybis to shift the demand curve up
by $200,000 at each quantity, because at eachitwarstudent's willingness to
pay is $200,000 higher. The effects of such a slybeie shown in Figure 5.
Before the subsidy, the priceRs. After the subsidy, the price received by NTU
is Ps and the effective tuition paid by student®is which equald’s minus
$200,000. Before the subsidy, the quantity of sttglenrolled iQ,; after the
subsidy the quantity increasesQa
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(5%) Because of the subsidy, students are betteb@tause more students enroll
at a lower price. NTU is also better off, becaumssytenroll more students at a
higher “price.” The government loses, becausesttbgay for the subsidy.

(10%) Figure 4 illustrates the effects of the NT@200 subsidy on tuition.
Without the subsidy, the equilibrium priceRg and the equilibrium quantity Q;.
With the subsidy, students pay prieg NTU receive pricds (wherePs = Pg +
NT$200,000), and the quantity soldQs. The following table illustrates the
effect of the subsidy on consumer surplus, prodsagslus, government revenue,
and total surplus. Because total surplus decliyesr&a D + H, the subsidy leads
to a deadweight loss in that amount.

OLD NEW CHANGE

Consumer
Surplus

A+B

A+B+E+F+G

+(E+F+G)

Producer
Surplus

B+C+E+I

+(B + C)

Government
Revenue

—-B+C+D+E+F+

G +H)

-B+C+D+E+FH

G + H)

Total Surplus

A+B-D+E—H+I

(D +H)
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Figure4
(5%) The government subsidy of NTU educaticiumgled by tax dollars. This
may not be “fair” since most NTU students come frafatively wealthy families,
making this subsidy a reverse redistribution (friw@ poor to the rich).

[Thisquestion issimilar to homework---Ch.6, Problem 11; Ch.8, Problem 10.]

a.

e o

(5%) Setting quantity supplied equal to qixademanded gives -50,000 +
1,50(P = 75,000 — 1,00P. This gives us 2,500= 125,000. Dividing both sides
by 2,500 give® = 50. Pluggind® = 50 back into either equation for quantity
demanded or supplied giv€s= 25,000.

(9%) Now P is the price received by sellers Bad is the price paid by buyers.
Equating quantity demanded to quantity supplie@ghb0,000 + 1,500=

75,000 — 1,000%+T). Adding 1,00@ to both sides of the equation and plugging
in T =5 gives 2,50B = 120,000. Dividing both sides by 2,500 giWes 48. This

is the price received by sellers. The buyers payce equal to the price received
by sellers plus the ta¥(+T = 53). The quantity sold is no@ = 22,000.

(1%) SinceQ = 22,000, tax revenue equdlx Q and $110,000.

(5%) As Figure 5 shows, the area of the triafiglie on its side) that represents
the deadweight loss is 1/2 x base x height, whHerdoase is the change in the
price, which is the size of the tax ($5) and thiglhieis the amount of the decline
in quantity (3,000). So the deadweight loss eqlés< $5 x 3,000 = $7,500.
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[This question issimilar to homework---Ch.8, Problem 12.]



a. (5%) When a technological advance lowersviwdd price of towels, the effect
on Taiwan, an importer of towels, is shown in Feér Initially the world price
of towels isP;, consumer surplus is A + B, producer surplus #s @G, total
surplus is A + B + C + G, and the amount of imp@tshown as “Imports.
After the improvement in technology, the world praf towels declines tB,
(which isP; — NT$20), consumer surplus increases by D + E preducer
surplus declines by C, total surplus rises by D+ [E and the amount of imports
rises to “Importg’.

Price of
Cameras
S
A
5 B
1
p_15=p, |- /01 E R
1 -2 1 1
/ : : I\D
! : Import, : !
1 :F—H: 1
| 0.6 2 | Quantity of
0.4 2.5 Cameras
N~ ~— — (millions)
Import,
Figure 6
Py P, CHANGE
Consumer Surplus A+B A+B+C+D+E+F C+D+E+F
Producer Surplus C+G G —-C
Total Surplus A+B+C+G| A+B+C+D+E+F+GD+E+F
b. (7%) The areas are calculated as follows: &rea(8 + 2 million)*0.5*(NT$20)

= NT$100 million. Area D = (0.5)(6 million)(NT$2® NT$60 million. Area E =
(15million)(NT$20) = NT$300 million. Area F = (0.&) million)(NT$20) = $70
million.

Therefore, the change in consumer surplus is380$nillion. The change
in producer surplus is -NT$100 million. Total swplrises by NT$430 million.

C. (8%) If the government places a NT$20 tariffiimported towels, consumer and
producer surplus would return to their initial vedu That is, consumer surplus
would fall by areas C + D + E + F (a decline of B8 million). Producer
surplus would rise by NT$100 million. The governmewould gain tariff revenue
equal to (NT$20)(15 million) = NT$300 million. Thkeadweight loss from the
tariff would be areas D and F (a value of NT$130iom). This is not a good
policy from the standpoint of Taiwan’s welfare besa total surplus is reduced
after the tariff is introduced. However, domestiogucers will be happier as they
benefit from the tariff.

[This question issimilar to homework---Ch.9, Problem 10.]



a.

Price of High School Tutoring Services

b.

(8%) Taiwanese people enjoy having theirdebin during the year of the dragon
since that means their children are sons and dergybf the dragonfé— Fed ).
Hence, there would be a temporary high birth nat&€988, which would intensify
the competition for college admission in 2006 whwse “children of the

dragon” turn 18. A temporarily high birth ratethre year 1988 leads to opposite
effects on the price of high school tutoring seegiin the years 2004 and 2008. In
the year 2004, there are more 16-year old highaddtadents who need tutors, so
the demand for high school tutoring services riasshown in Figure 2. The
result is a higher price for tutoring services 002. However, in the year 2008,
the increased number of 20 year old college jursbifts the supply of high

school tutors to the right, as shown in Figure I3 Tesult is a decline in the price
of high school tutoring services.

Price of High School Tutoring Services

Dy \D,
= —>
Quantity of High School Tutoring Services Quantity of High School Tutoring Services
Figure? Figure8

(2%) When a person allows his or her dog to goobh in a public park, others
bear the negative externality, so the private casgdow. Allowing your dog to
pooh-pooh in your own living room imposes costs/oun, so it has a higher
private cost and is thus rare.

[Thisquestion issimilar to homework---Ch.4, Problem 8; Ch.11, Problem 6.]

a.

b.

(4%) The Love River is a common resourcgesiple would overuse it;
reduction of pollution is a public good, so peopleuld under-reduce pollution.
(5%) If the government knew the cost of redaurctat each firm, it would only
require Big Fat Piggy eliminate all its pollutioat @ cost of NT$50,000 per ton
times 100 tons = NT$5 million). This minimizes tiogal cost ($5 million) of
reducing the remaining pollution to 100 tons.

(5%) If each firm had to reduce pollution tot6@s (so each had to reduce
pollution by 50 tons), the cost to Ace Pig would3fex NT$1,000,000 = NT$50
million and the cost to Big Fat Piggy would be 581k$50,000 = $2,500,000.
The total cost would be NT$52.5 million.



d. (8%) A permit is worth NT$1,000,000 to Ace Rigd NT$50,000 to Big Fat
Piggy, because that is the cost of reducing poltully one ton. Because Ace Pig
faces the highest costs of reducing pollution,iit keep its own 50 permits and
buy all 50 permits from Big Fat Piggy, so thatangollute 100 tons. Thus Ace
Pig will not reduces its pollution at all, but Bigt Piggy will reduce its pollution
by 100 tons at a cost of NT$50,000 x 100 = NT$Sioml The total cost of
pollution reduction is NT$5 million.

e. (2%) In Part (b) and (d), it costs NT$5 millimnreduce total pollution to 100
tons, but in Part (c) it costs NT$52.5 million. iBs definitely less costly to have
Big Fat Piggy reduce all of its pollution. Even mout knowing the costs of
pollution reduction, the government could achidweame result by auctioning
off pollution permits that would allow only 100 t®of pollution. This would
ensure that Big Fat Piggy reduced its pollutiordoo (because Ace Pig would
outbid it for the permits).

f. (3%) If the government has to compensate thg @dosould have to pay each
firm at least NT$50 million for a uniform pollutiareduction of 50 tons since that
is the cost for Ace Pig to reduce its pollution3fytons. The total cost is NT$100
million.

g. (6%) If the government has to buy back tradgbl&ution permits issued and
current pollution, it only has to pay NT$50,000 lraad buy 100 permits from
Big Fat Piggy (since Ace Pig would be outbid). Sbosts NT$5 million, and is
1/20 of the cost of part (f).

h. (5%) In part (d), the government / people hineeproperty right to a clean Love
River, and decided to limit pollution to 100 tons. part (g), the firms have to
property right to use Love River as their dumpstad pollution at will (up to
their current amount of 100 tons). However, inhbcdses, after the trade takes
place, it is always Big Fat Piggy who sells all pesmits and reduces pollution to
zero (possibly by leaving the pig feeding indusngirely), which is the efficient
outcome as in part (b).

According to the Coase Theorem, as long as prppghts are clearly
defined, and the transaction cost of bargaininghargigible, people will cut a
deal and induce the socially efficient outcomelmirtown. Since in both part (d)
and (g), property rights are well defined and thera permit trading market to
minimize transaction cost, the final outcomes wdudth be efficient (and hence,
the same).

I. (2%) As Professor Al Roth discussed in the Geogtleo (see class website),
organ donation could also benefit from creatingpagan market. Moreover, even
if paying for a kidney is still out of the questijome may still create a “three way
exchange system” as proposed by Roth to realize sdrtne gains from trade
previously unavailable. Another example would degion (instead of a baby
market), which provide infertile parents a charceaise children who come from,
say, teenage pregnancy.

[This question isa combination of real world questions and several homework---

Ch.10, Problem 8 and 12; Ch.11, Problem 1.]



