services such as air traffic control. All of these activities are part of GDY. ‘Lranster
ments are government payments to individuals that are not in exchange for goo
services. They are the opposite of taxes: taxes reduce household disposable inc
whereas transfer payments increase it. Examples of transfer payments include ¢
Security payments to the elderly, unemployment insurance, and vetg

. Consumption, investment, and government purchases determine g€
my’s output, whereas the factors of production and the productfon function deter
he supply of output. The real interest rate adjusts to ensure that the demand fc
edonomy’s goods equals the supply. At the equilibrium intefest rate, the demar

s and services equals the supply.

8. WheN\ the government increases taxes, disposable income

tion fals as well. The decrease in consumption equals
d by the marginal propensity to consume (M5B
greater i3\ the negative effect of the tax increase on/consumption. Because out)
fixed by thy factors of production and the productioy technology, and governmen
chases haveYot changed, the decrease in consumpjion must be offset by an incre
investment. Mor investment to rise, the real intefest rate must fall. Therefore,

increase leads Yo a decrease in consumption, an ifcrease in investment, and a fall
real interest rat

alls, and therefore cons
e amount that taxes inc
). The higher the MPC i

tions
wclassical theorf of distribution, the real wage equals the
Because of diminishing returns to labor, an increase
froduct of labor to fall. Hence, the real wage
e marginal product of capital. If an earth
ock (yet miraculously does not kill anyone and
h1 product of capital rises and, hence, the real

Problems and Appligg

1. a. According to the ne
ginal product of labo
labor force causes the Narginal

b. The real rental price ejuals
destroys some of the capity
the labor force), the margi
price rises.

c. If a technological adva sroves the production function, this is lik
increase the marginal pfoducts ¥{ both capital and labor. Hence, the real wa

¢decreasing retyrns to scale if an equal percentage incrt
all factors of production/leads to a smalle)percentage increase in output. For ex
if we double the amoyhts of capital and lahor, and output less than doubles, th
production function has decreasing returns X0 capital and labor. This may haj
there is a fixed fagfor such as land in the pigduction function, and this fixed

becomes scarce ag/the economy grows larger.
A productjén function has increasing retiyns to scale if an equal perc

-

increase in all factors of production leads to a largex percentage increase in outp
example, if dgubling inputs of capital and labor more\than doubles output, then t

@\Q duction fundtion has increasing returns to scale. This\may happen if specialize

es greater as population grows. For exampig, if one worker builds
kes him a long time because he has to learn many different skills,

' must cgnstantly change tasks and tools; all of this is fairly\slow. But if many v
i a car, then each one can specialize in a particular task and become very fas

A Cobb-Douglas production function has the form Y = AK°L' . The text
that the marginal products for the Cobb-Douglas production function are:

MPL =(1-o)Y/L.
MPK =oY/K.
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Competitive profit-maximizing firms hire labor until its marginal product
equals the real wage, and hire capital until its marginal product equals the real
rental rate. Using these facts and the above marginal products for the
Cobb-Douglas production function, we find:

- W/P=MPL =(1-a)Y/L.
R/P=MPK=0Y/K.
Rewriting this:
(W/P)L = MPL xL = (1 - o))Y.

(R/P)K =MPK xK = aY.

Note that the terms (W/P)L and (R/P)K are the wage bill and total return to capi-
tal, respectively. Given that the value of o = 0.3, then the above formulas indicate
that labor receives 70 percent of total cutput, which is (1 ~ 0.3), and capital
receives 30 percent of total output.

To determine what happens to total output when the labor force increases by 10
percent, consider the formula for the Cobb-Douglas production function:

Y=AK'L'™“

Let Y, equal the initial value of output and Y, equal final output. We know that
o = 0.3. We also know that labor L increases by 10 percent:

Y, = AK™L"".
Y, = AK>'1.1L)"".
Note that we multiplied L by 1.1 to reflect the 10-percent increase in the labor

force.
To calculate the percentage change in output, divide Y, by Y;:

Y, _ AR’ (11L)*”
Y, AR”LY

= (11)07

= 1.069.

That is, output increases by 6.9 percent.
To determine how the increase in the labor force affects the rental price of
capital, consider the formula for the real rental price of capital R/ P:

R/P = MPK = 0AK* 'L ™"

We know that o = 0.3. We also know that labor (L) increases by 10 percent. Let
(R/P), equal the initial value of the rental price of capital, and (R/P), equal the
final rental price of capital after the labor force increases by 10 percent. To find
(R/P),, multiply L by 1.1 to reflect the 10-percent increase in the labor force:

(R/P), =03AK™""L"".

(R/P), =0.3AK °"(1.1L)"".
The rental price increases by the ratio
(R/P), _ 0.3AK“"(1.1L)""
(R/P)l - 0.3AK—0'7 0.7

=(1.1)"

= 1.069.
So the rental price increases by 6.9 percent.
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To determine how the increase in the labor force affects the real wage, con-
sider the formula for the real wage W/P:
W/P=MPL=(1- WAKL ™"
We know that o = 0.3. We also know that labor (L) increases by 10 percent. Let
(W/P), equal the initial value of the real wage and (W/P), equal the final value of

the real wage. To find (W/P),, multiply L by 1.1 to reflect the 10-percent increase
in the labor force:

(WIP), =(1- 0.3AK”°L™".
(W/P), =(1- 0.3)AK"*(L.1L)
To calculate the percentage change in the real wage, divide (W/P); by
(WIP): WP, Q-03AK AL

wip), Q- 0.3)AK**L®?

03

- (1.1)—0.3

=0.972.

That is, the real wage falls by 2.8 percent.
We can use the same logic as (b) to set

Y.= AK®LY.
Y,.= A(1.1K)°'3L°'7.
Therefore, we have:

Y, _ AQIRLY

T2 o e
yrl AK0.3L0.7

= (11)03

= 1.029.

This equation shows that output increases by about 3 percent. Notice that o < 0.5
means that proportional increases to capital will increase output by less than the
same proportional increase to labor.

Again using the same logic as (b) for the change in the real rental price of
capital:

(RIP), 0.3A0.1K° "L

®P), . 03AK"L
= (1‘1)-07
= 0.935.

N e

The real rental price of capital falls by 6.5 percent because there are diminishing
returns to capital; that is, when capital increases, its marginal product falls.
Finally, the change in the real wage is:

(WIP), _ 0.7AQ1K L
WPy  01AK 'L
D

= 1.029.

Hence, real wages increase by 2.9 percent because the added capital increases the
marginal productivity of the existing workers. (Notice that the wage and output

,___4
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have both increased by the same amount, leaving the labor share unchanged—a
feature of Cobb—Douglas technologies.)
d. Using the same formula, we find that the change in output is:

Y, _ (L1AKVLY
Y1 AK0.3L0.7
=11
This equation shows that output increases by 10 percent. Similarly, the rental
price of capital and the real wage also increase by 10 percent:
(RIP), _ 0.31.1A)K LY

(R/P), 0.3AK "L
1.1.

(W/P), _ 0.7(1L.1AK"’L™*
(WIP), 0.7AK" L™
=1.1.

4. Labor’s share is WL/PY. If this ratio is about constant at, say, a valu of 0.7, then it
must be thi case that W/P = 0.7*Y/L. This means that the real wage i§ roughly propor-
tional to labo roduct1v1ty Hency, any trend in labor productivity fhust be matched by
an equal tren real wages—otherwise, labor’s share would iate from 0.7. Thus,
the first fact (a cdustant labor share) implies the second fact fhe trend in real wages
closely tracks the trypd in labor productivity)

5. a. According to the'xeoclassical theory, technical progre

al product of farmexs causes their real wage to rise.
b. The real wage in (ajs measured in terms of farsi goods. That is, if the nominal
wage is in dollars, thdp the real wage is W/PF, where PF is the dollar price of
farm goods.
c. If the marginal productiXity of barbers iy
unchanged.
d. The real wage in (c) is measuked in terngs of haircuts. That is, if the nominal wage
is in dollars, then the real wagk is W/PH, where PH is the dollar price of a hair-
cut. ’
e. If workers can move freely betw
must be paid the same wage W j sector.
f.  If the nominal wage W is the4ame it\both sectors, but the real wage in terms of
farm goods is greater than the real wage in terms of haircuts, then the price of

that increases the margin-

unchanged, then their real wage is

being farmers and being barbers, then they

6. a. The marginal product of labor MPL is fouhd by differentiating the production
function with respe

l K1/3 HI/S L-m.
This equation is increasing in human capital because
all the existing labor more productive.

b. The marginal product of human capital MPH is found bY differentiating the pro-
duction function with respect to human capital:

dy

MPH= ——
dH

- _1._ KI/BL 1/3H—2/3
3 .

ore human capital makes
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2.

a.

<

National saving is the amount of output that is not purchased for current con-
sumption by households or the government. We know output and government
spending, and the consumption function allows us to solve for consumption.
Hence, national saving is given by:

S=Y-C-G
= 5,000 — (250 + 0.75(5,000 — 1,000)) — 1,000
= 750.

Investment depends negatively on the interest rate, which equals the world rate
r* of 5. Thus,

I=1,000-50x5

= 750.
'Net exports equals the difference between saving and investment. Thus,
NX=S-1
=750 — 750
=0.

Having solved for net exports, we can now find the exchange rate that clears the
foreign-exchange market:

NX =500-500x¢
0 =500-500x¢

e =1
Doing the same analysis with the new value of government spending we find:

S=Y-C-G
= 5,000 — (250 + 0.75(5,000 — 1,000)) — 1,250
=500

I=1000-50x5
=750

NX=S8-1

= 500 — 750
=-250

NX =500-500x¢
—-250=500—-500x%x¢
e =1.5.

The increase in government spending reduces national saving, but with an
unchanged world real interest rate, investment remains the same. Therefore,
domestic investment now exceeds domestic saving, so some of this investment
must be financed by borrowing from abroad. This capital inflow is accomplished
by reducing net exports, which requires that the currency appreciate.
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Repeating the same steps with the new interest rate,

§=Y-C-G
= 5,000 - (250 + 0.75(5,000 — 1,000)) - 1,000
=750

I =1,000-50X 10
= 500

NX=S-1

= 750 — 500
= 250

NX =500 - 500 x¢
250 = 500 - 500X €
¢ =0.5.

Saving is unchanged from part (a), but the higher world interest rate lowers
investment. This capital outflow is accomplished by running a trade surplus,
which requires that the currency depreciate.

n Leverett’s exports become less popular, its domestic saying Y - C - G does
not change. This is because we assume that Y is determineg/by the amount of cap-
ital andNabor, consumption depends only on disposable iicome, and government
spending 182 fixed exogenous variable. Investment 3480 does not change, since
investment tt is a small open economy
that takes the W d interest rate as given. Becau neither saving nor jnvestment
hich equal S — I, do not change either. This is ghown in
Figure 5-6 as the unmo I curve. ‘

The decreased populad ) a shift inward of the
net exports curve, as shown i /At the new equilibrium, net exports are
unchanged but the currency has\qepre )

Real exchange rate

——
X, = NX,
Net exports

Evén though Leverett’s exports are less popular, its trade balan as
remained the same. The reason for this is that the depreciated currency provides-a
stimulus to net exports, which overcomes the unpopularity of its exports by mak-
ing them cheaper.




