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



(1)

d)

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.
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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.



I1. PROBLEM

Answer within the space provided. Your answers must be accompanied with clear ezpla-
nations. Graphs and equations without explanations will not get you far.

Technological progress and economic growth (60 points)

Suppose that the national output of an economy is given by the following function:

Y = AK®L17% = [%(eL)'

where the variables are as defined in class and e — ATw. (The time subscripts have been removed for
clarity.) The total investment and depreciation levels are given by I = Y and D = 6K respectively,
with v € (0,1) and 6 € (0,1). Population (L) and total factor productivity (A) grow at constant rates
n and A respectively. Let eL denote the total quantity of “effective workers” available in this economy.

a) (25 points) Derive an expression for the steady-state output per effective worker. At what rate is
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b) (10 points) Explain brieHy (in words only) how it is possible that output per worker be growing
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¢) (25 points) Suppose that in 1950, productivity growth jumps from é; to é,, with é; < és. Assuming

that the economy was in steady-state before 1950, show angd explain graphically how the output per

worker will change over time after 1900

%M&*{M{Me

o4

| e — s

;}fﬁw”mﬂ"g&

MMM&MM/

- G

Logaielt @ meed W/Z" Lo O}‘%

/ d‘f/’”’ C'Lﬁg ,

flrfé‘:ﬁ@iu 2
(76 T

7
YA

v,/'

057 /C{L/(@vwﬁmm

74 7
)5S feing Z((Ma«mf

0(63?4




	Pages from sol-final_macroII_2010A.pdf
	temp1

