ECO02143 Macroeconomic Theory II

Final examination: April 28, 2010
University of Ottawa

Professor: Louis Hotte

Time allotted: 3 hours; Calculator allowed

Attention: Not all questionnaires are the same. This is questionnaire A. On the answer sheet, you must
indicate the letter of your questionnaire with the course’s number as follows: ECOZ2143A. You must

answer according to the material seen in this course. Read all answer choices before choosing your
answer. GOOD LUCK!

QUESTIONNAIRE A
I. MULTIPLE CHOICE QUESTIONS (3 points each)

1. Which of the following is most likely TRUE.

(a) There is firm evidence that a fiscal stimulus can take an economy out of a recession.

(b) In 1933, stock market prices collapsed in the six months after president Roosevelt took office because
he wanted to reduce inflation.

(c) If the government suddenly announces a large increase in its expenditures to be made twelve months
from now, businesses may react by increasing their investments within the coming six months. v’

(d) Business investment did not react to the Canadian stimulus package announced in January 2009
because it was already well anticipated before December 2008.

2. Which of the following is TRUE?

(a) According to the Malthusian model of population and economic growth, a technological improve-
ment leads to higher standards of living in the long run.

(b) The Malthusian model of population and economic growth is useful to explain increases in standards
of living in the industrialized world over the last 200 years.

(c) A drop in the mortality rate can lead to lower fertility through the effect of increased incentives to
invest in a child’s education. v

(d) A drop in the mortality rate can only lead to higher population growth in the long run.

(e) Better access to contraceptives is the leading explanation for lower population growth in today’s
developed world.

3. Suppose that a country experiences a large reduction in its capital stock, say due to the effect of a
military conflict that has just ended. Assume no other effect from this event on the economy. Within
the context of the basic Solow model without technological growth, which of the following will occur as
the economy adjusts to this situation (all in per capita terms)?

(a) Zero growth for some time, followed by a gradually increasing growth rate.

(b) High growth for some time, followed by slow but sustainable growth in the long run.
(c) Low growth for some time, followed by slow but sustainable growth in the long run.
(d) Some growth for some time, followed by zero growth in the long run. v/

(e) Positive growth, followed by negative growth, and then zero growth.

4. Below is a list of market failures that call for direct government intervention in the economy (somewhat
uncontroversially). Which one is NOT really meant to make markets more efficient?
(a) Public good provision

(b) Externalities

Monopolies

(d) Coordination

Income distribution v
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5. Which of the following is clearly FALSE?

(a) During the 1950s and 1960s, increased government intervention was predominantly considered
suspect, in part due to the low growth experience of the Soviet Union during the 1920s and 30s. v

(b) During the 1950s and 1960s, increased government intervention was predominantly considered
desirable, in part due to the fact that the 1930’s depression was seen as large market failure.

(c) During the 1980s and 1990s, increased government intervention was predominantly considered
suspect, in part due to the low growth experience of the socialist economies from the 1960s on.

(d) During the 1980s and 1990s, an important wave of privatization of state enterprizes has swept
across most of the world economies.

6. Assume a world economy composed of only two countries, countries A and B, and two types of goods
being produced, goods 1 and 2. Labor-hour is the only type of input and each country is endowed with
the same total amount of labor-hours and population size. Country A requires 3 hours to produce each
unit of good 1 and 9 hours for each unit of good 2. Country B requires 1 hour to produce each unit of
good 1 and 3 hours for each unit of good 2. Which of the following is FALSE.

(a) In country A, the opportunity cost of good 2 is 3 units of good 1.

) In country B, the opportunity cost of good 2 is 3 units of good 1.

) In autarky, country B is richer than country A.

) With trade, country B is richer than country A.

e) Both countries can be made strictly better off by trading at a price of 3 units of good 1 per unit of
good 2. Vv
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7. Take the world economy of question 6 with the following sole modification: due to a technological
improvement, Country A now requires 1 hour to produce one unit of good 1. Which of the following is
generally TRUE?

(a) Trade makes country A richer than country B.

(b) Both countries can gain by trading at a price of 3 units of good 1 per unit of good 2.

(c) Both countries can gain by trading at a price of 6 units of good 1 per unit of good 2. v/

(d) Both countries can gain by trading at a price of 10 units of good 1 per unit of good 2.

(e) When country A becomes more productive, its resulting higher competitiveness will necessarily
make country B poorer under trade.

8. According to the data that we have studied in the course, which of the following can be said about
economic growth and trade openness.
(a) Poor economies tend to grow faster when they are closed.
(b) There does not seem to be any link between the degree of trade openness and the speed of conver-
gence of poor economies with the rich world.
(c) Trade openness seems to be a necessary prerequisite for the convergence of poor economies with
the rich world. v/
(d) It is difficult to find examples of countries that began to grow faster after opening up their economy
to the rest of the world.
(e) There are many examples of countries that became rich while being virtually closed to trade with
the rest of the world.
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9. Suppose that the yearly returns to education are the following: 13.4% for grades 1 to 4, 10.1% for grades
5 to 8, and 6.8% beyond 8 years. What fraction of wages is due to human capital for a worker who has
nine years of education?

(a) 25.5%

(b) 40.5%

(c¢) 50.5%

(d) 61.5% v

(e) None of the above is anywhere close to the real value.

10. Suppose that there are only two goods produced in the world: corn and restaurant meals. Corn is
traded on world markets but not restaurant meals. The following table provides information about
output quantities and prices for countries M EX and CAN.

corn rest. meal price price
output output corn rest. meal
Country | per capita | per capita | local currency | local currency
CAN 8 2 2 9
MEX 4 1 1 2
What should we expect the market exchange rate between pesos of country M EX and dollars ($) of
country CAN to be (assume no-arbitrage possibilities)?
(a) 1$/peso
(b) 23/peso v’
(c) 3%/peso
(d) 48/peso
(e) 5%/peso
1. (Question (10) continued.) What should the purchasing power parity adjusted exchange rate be?
(a) 2$/peso
(b) 2.833$/peso v’

3% /peso
3.167$/peso
3.75% /peso
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II. PROBLEMS
(40 points) Capital mobility and economic growth

Assume that the output per capita of a country is given by y = Ak®. (Note that this implies that the
marginal product of capital is equal to aAk*~1.)

a)

(10) Assume that the country is CLOSED to the rest of the world such that its capital is NOT mobile.
Assuming a savings rate of v and a capital depreciation rate of §, derive the long-run output per capita.
How does it depend on the savings rate? (To be solved with equations. No graphic.)

Answer: THE LONG-RUN EQUILIBRIUM IS DETERMINED BY THE INVESTMENT BEING EQUAL TO
CAPITAL DEPRECIATION, THAT IS,

vAK® = 6k.

REARRANGING THIS EQUATION, WE GET

1
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THIS LEADS TO A LONG-RUN INCOME PER CAPITAL EQUAL TO

S5 _ gra (L)
y A (3)
WE THEREFORE SEE THAT THE LONG-RUN OUTPUT PER CAPITA DEPENDS POSITIVELY ON THE SAVINGS
RATE. THIS SUGGESTS THAT IN ORDER TO RAISE INCOME, PEOPLE MUST REDUCE THEIR CONSUMP-
TION.
(10) Assume now that capital is perfectly mobile with the rest of the world. State clearly and briefly
what the law of one price for capital movements says. Show that the equilibrium stock of capital is in-
dependent of the country’s savings rate. (To be solved with equations. No graphic.) Explain intuitively.

Answer: THE LAW OF ONE PRICE SAYS THAT WITH PERFECT MOBILITY OF CAPITAL BETWEEN ONE
COUNTRY AND THE REST OF THE WORLD, THE RETURN TO CAPITAL IN THE ONE COUNTRY MUST BE
EQUAL TO THE ONE IN THE REST OF THE WORLD. IF THIS WERE NOT THE CASE, INVESTORS WOULD
MOVE THEIR CAPITAL TO WHERE THE RETURN IS HIGHEST, THUS RE-ESTABLISHING THE EQUALITY
IN CAPITAL RETURNS.

IN A COMPETITIVE ECONOMY, THE RATE OF RETURN TO CAPITAL MUST BE EQUAL TO ITS MAR-
GINAL PRODUCT, THAT IS,

r=aAk® L.

Ir T‘W DENOTES THE (GIVEN) RETURN TO CAPITAL ON WORLD MARKETS, THE LAW OF ONE PRICE
IMPLIES THAT r = TW, AND THUS

W = Ak

THIS IMPLIES THAT THE STOCK OF CAPITAL IN THE COUNTRY IS GIVEN BY

1
SS CYA T-a

WE THEREFORE SEE THAT THE STOCK OF CAPITAL DOES NOT DEPEND ON THE COUNTRY’S SAVINGS
RATE.

(5) Does your answer to (b) imply that countries that save more are no better off than countries that
save nothing when capital is perfectly mobile? Explain.
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Answer: NO. A COUNTRY THAT HAS A RELATIVELY LOW SAVINGS RATE MAY BENEFIT FROM AN
INFLUX OF CAPITAL FROM THE REST OF THE WORLD AS IT POTENTIALLY INCREASES LOCAL WAGES
A LOT.

HOWEVER, ANOTHER PART OF THE ADDITIONAL OUTPUT WILL HAVE TO BE USED TO REPAY THE
FOREIGN OWNERS OF CAPITAL. SO COUNTRIES WITH RELATIVELY HIGH SAVINGS RATES WILL ALSO
BENEFIT FROM ADDITIONAL INCOME COMING FROM THEIR INVESTMENTS IN FOREIGN COUNTRIES.

AN ALTERNATIVE EXPLANATION CAN BE MADE BY COMPARING THE GDP OF A COUNTRY WITH
ITS GNP, ALL IN PER CAPITA TERMS. WE HAVE

GNP, = GDP; +rB],

WHERE Bf DENOTES THE COUNTRY’S NET HOLDING OF FOREIGN ASSETS. A COUNTRY WITH A
RELATIVELY HIGH SAVINGS RATE WILL HAVE Btf > (0, WHEREAS ONE WITH A RELATIVELY LOW
SAVINGS RATE WILL HAVE Bgc < 0. WE THEREFORE SEE THAT EVEN THOUGH TWO COUNTRIES MAY
HAVE THE SAME GDP PER CAPITA WITH PERFECT CAPITAL MOBILITY (SINCE THEIR CAPITAL STOCKS
ARE EQUAL), THE COUNTRY WITH THE HIGH SAVINGS RATE WILL HAVE A HIGHER GNP DUE TO ITS
INTEREST INCOME RECEIPTS FROM FOREIGN COUNTRIES.

kKK

We have seen that the current account balance of an open economy was given by the following
identity:

B!, - B/ =rB/ + NX,,
where Btf denotes net foreign asset holdings, r is the rate of interest on assets, and N X} is net exports.

(5) Explain intuitively in words what identity (1) means.

Answer: THE VARIABLES ON THE LEFT-HAND SIDE (LHS) OF THE IDENTITY DENOTE stock VAL-
UES. THE DIFFERENCE IS THE CHANGE IN NET FOREIGN ASSET HOLDINGS BETWEEN TWO CONSEC-
UTIVE YEARS. FOR EXAMPLE, IF THE COUNTRY IS A NET DEBTOR WITH RESPECT TO THE REST OF
THE WORLD — LE. Bf < 0 — A POSITIVE VALUE FOR LHS INDICATES A REDUCTION IN ITS FOREIGN
LIABILITIES.

THE RIGHT-HAND SIDE (RHS) VARIABLES ARE flow VALUES. THEY INDICATE WHAT CAUSES NET
FOREIGN ASSET HOLDINGS TO INCREASE IN A GIVEN YEAR. FOR INSTANCE, IF B{ < 0, THEN THE
COUNTRY MUST EXPORT MORE THAN IT IMPORTS IN TO COVER INTEREST PAYMENTS rB{ ON ITS NET
FOREIGN DEBT.

(10) Is it always better to have a positive current account balance? Answer from the perspective of
Canada’s experience over the past 50 years or so.

Answer: NOT NECESSARILY. A POSITIVE CURRENT ACCOUNT BALANCE IN CANADA MEANS THAT
CANADIAN SAVERS ARE INVESTING MORE IN FOREIGN COUNTRIES THAN FOREIGNERS ARE INVESTING
IN CANADA. AS A RESULT, THE STOCK OF CAPITAL IN CANADA IS LOWER THAN IT WOULD BE WITH,
SAY, A ZERO CURRENT ACCOUNT BALANCE. A LOWER STOCK OF CAPITAL LEADS TO LOWER WAGES
FOR WORKERS. THE ADVANTAGE WITH A POSITIVE CURRENT ACCOUNT BALANCE IS THAT SAVERS
MAY OBTAIN A BETTER RETURN BY INVESTING ABROAD, AS WELL AS DIVERSIFYING THE RISK.

FroM THE 1960s TO THE EARLY 20008, CANADA HAS GENERALLY HAD NEGATIVE CURRENT AC-
COUNT BALANCE. HOWEVER, ITS FOREIGN DEBT TO GDP RATIO HAS NOT INCREASED BECAUSE THE
ADDITIONAL CAPITAL ALLOWED WORKERS TO BE MORE PRODUCTIVE.
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(27 points) Population growth and economic growth

Consider the Solow model with population growth, as studied in class. Assume that population can grow at
two different rates: ny and no, where ni > ny. The population growth rate depends on the level of output
per capita (and therefore the level of capital per capita). Specifically, population grows at (high) rate ny
when k < k and at (low) rate ng when k > k. We assume that (ny + 0)k > vf(k) and (n2 + 0)k < vf(k).

a)

(15) Using a graphical analysis, explain why this model leads to bleak predictions regarding the prob-
lem of high population growth in poor countries.

Answer: (SEE ACCOMPANYING GRAPHIC.) IN THIS PROBLEM, THE POPULATION GROWTH RATE IS
endogenous, 1.E. IT DEPENDS ON THE INCOME PER WORKER. MORE SPECIFICALLY, THE LINE (n+0)k
IS GIVEN BY (nj + §)k WHEN INCOME PER CAPITA IS BELOW f(k), AND GIVEN BY (ng + 0)k WHEN
INCOME PER CAPITA IS ABOVE f(k). NOTE THAT WITH ng < nj, WE SIMPLY REPRESENT THE FACT
THAT POPULATION GROWTH DECREASES WITH INCOME.

THERE ARE TWO POSSIBLE STEADY-STATE EQUILIBRIA: ONE AT kS WITH A LOW INCOME PER
CAPITA; THE OTHER AT k5° WITH A HIGH INCOME PER CAPITA. THIS IS ANOTHER INSTANCE OF
A development trap: A COUNTRY THAT STARTS OFF POOR HAS A HIGHER POPULATION GROWTH
AND THEREFORE STAYS POOR BECAUSE OF THE capital dilution EFFECT. A COUNTRY THAT START
OFF RICH STAYS RICH BECAUSE OF ITS LOWER POPULATION GROWTH. IN ORDER TO SUSTAINABLY
IMPROVE THE STANDARDS OF LIVING IN THE POOR COUNTRY, WE WOULD NEED TO FIND A WAY
TO MAKE ITS CAPITAL STOCK JUMP ABOVE THE THRESHOLD k FOR A WHILE, SAY WITH OUTSIDE
DEVELOPMENT AID OR FOREIGN INVESTMENT.

(12) Why do poorer countries tend to have higher population growth? Is better access to contraceptives
likely to solve the problem?

Answer: POORER COUNTRIES TEND TO HAVE HIGHER POPULATION GROWTH IN PART BECAUSE
THEIR FERTILITY RATE IS HIGHER.

THE FERTILITY RATE IS HIGHER FOR VARIOUS REASONS. ONE REASON IS CALLED THE insurance
ARGUMENT: IF PARENTS WANT TO MAKE ALMOST SURE THAT THEY HAVE AT LEAST ONE SURVIVING
SON, THEY WILL COMPENSATE FOR THE HIGH MORTALITY RATE BY HAVING TOO MANY CHILDREN.
ANOTHER FACTOR IS THE FACT THAT IF FEMALES RECEIVE LITTLE EDUCATION AND DO NOT WORK,
THEN THE opportunity cost OF HAVING CHILDREN IS LOW. A THIRD REASON IS THE FACT THAT WITH
UNDER-DEVELOPED financial markets, PARENTS MAY WANT MORE CHILDREN TO LOOK AFTER THEM
WHEN THEY GET OLD. FINALLY, WHEN THE MORTALITY RATE IS HIGH, THERE IS LESS INCENTIVES
TO invest in the education OF A CHILD, THEREBY FURTHER REDUCING THE OPPORTUNITY COST OF
HAVING ONE.

ANOTHER FACTOR IS THE timing BETWEEN THE MORTALITY TRANSITION AND THE FERTILITY
TRANSITION. IN LDCS, THE DROP IN THE MORTALITY RATE IS OFTEN HAPPENING SO FAST THAT
PARENTS DO NOT YET REALIZE THAT THEY SHOULD ADJUST THEIR FERTILITY RATE TO A LOWER
LEVEL.

STUDIES SHOW THAT EASY ACCESS TO CONTRACEPTIVES CAN LOWER THE FERTILITY RATE. HOW-
EVER, THIS SOLUTION IS NOT A PANACEA. CONTRACEPTIVES WILL HELP ONLY AS LONG AS PARENTS
desire LESS CHILDREN, WHICH TENDS TO BE DIFFICULT FOR THE REASONS MENTIONED ABOVE.



