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Table 1.1: Data for PS 1.1 (Billions of dollars)

- N %oy
1 Personal consumption expenditures ¢ 3500 oP :Laborz?ﬁcoxrnewss;‘ﬁ%me R
. P R A MY - s
Gross private domestic investment 7 2800 lindirectiBusines=glaics ~ibsidies)
. . + Depreciation
3 Government consumption expenditures and 960

gross investment (
4 Net exports of goods and services A%

L 0. GPP= CTI+GtNx= 3500 +2§00 +]69+320

5 Indirect business taxes less subsidies 1]-5 =754 0
6  Current surplus of government enterprises
(always domestic) GPP= (32004 bkso) +(]o+50+360 #1b oo+ oo

7  Business transfers, domestic

8  Compensation of employees, domestic
9  Proprietors’ income, domestic Az,

10 Rental income of persons, domestic ]

+bba+3s0- Jt80

b. GNF=arp+ NFP = 7750

11  Corporate profits, domestic AZ; 1600 NINp=Ghp-D=]]00 =300 ~Tkoo

12 Net Interest, domestic AL, U0) ML= WNnp - Dis =Thoo

13 Consumption of fixed capital (always @g C- NNF1 =T Net tux-fo - Jo ;"’ﬁ':ﬂﬁ'
domestic =

414 Net facto)r gyments (wages from the rest of 120 =§900+ o+ tko+ ”*7’” +1Zo= Ghz
the world) GAFL = MVFI+ [7 = 57“
15 Personal interest income ¢ 800 d. Ned indivect 4nx = Sho

16 Personal dividend income 1200 PI =J409-Sbo ~T 8013303 bo—ibro+1 %00~ 14 Joo

17  Personal current transfer receipts from 230 ~bslo
government and business DPILz p1- (000 = Folo

18  Contributions for government social 340 S
insurance, domestic

19  Personal income taxes 1000

1.1 (BE @), The nation of Narnia has macroeconomic data, as
shown in table 1.1. Suppose that there is no statistical discrepancy and that
net factor payments include only compensation from the rest of the world.
a. Calculate Narnian GDP using the expenditure approach and the income

approach. 0> HGOP=Totud value added

b. Find gross national product, net national product, national income.
c. Find gross national factor income and net national factor income. hé
d. Find personal income and disposable personal income. 1 s . oo o v

NNP=NI=7400; c. GNFI=6920, NNFI=6620; d.
PI=6010, DPI=5010.

/ 1.2. The nation of Narnia is comprised of a coal producer, a steel pro-
ducer, and some consumers (there is no government). In a given year, the
coal producer produces 15 million tons of coal and sells it for $5 per ton. The
coal producer pays $50 million in wages to consumers. The steel producer
uses 25 million tons of coal as an input into steel production, all purchased
at $5 per ton. Of this, 15 million tons of coal come from the domestic coal
producer and 10 million tons are imported. The steel producer produces 10
million tons of steel and sells it for $20 per ton. Domestic consumers buy
8 million tons of steel, and 2 million tons are exported. The steel producer
pays consumers $40 million in wages. All profits made by domestic producers
are distributed to domestic consumers. There is no depreciation.

a. Determine Narnian GDP using (i) the product approach, (ii) the expen-

diture approach, and (iii) the income approach.
b. Determine Narnian current account surplus.

c. Find GNP of Narnia.
d. Determine GNP and GDP in the case where theral Erodu% is owned

by foreigners, so that the profits of the domestic coal producer go to
foreigners and are not distributed to domestic consumers.

=18xE 226+ 10x20 = 160

OP=CTI+NX=3x10+ Zfla«lvzf: 1ko
WGPz §o+40 + (158 ~60) +(104T0 -B x5 ~42) =| S0

by CA=20x2—- lox§ =10
COGNP=Cup+NEP= ik
d) Gnp'= aop +(525-50 =118

2 (PS1.2). a. GDP=$150 million; b. CA=-$10
m; ¢. GNP=$150 m; d. GNP = GDP + NFP =
150-25 = $125 m.
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o HGPp= 20 X$ = ’ko wmillipa 4
7“@,17}7: CtI+G+ NMx
=20x5 Tk +5rf =50
iy GIP = b +
G 4

by WvI=waP= Gip- Vepreciostion = 150
Pl=vi-20+IE = (45
ppiz=pi- Pblﬁams{ Curvvent Taxes

= (4510 =1}§
PI=NiI~ Indirect business taxes 14
- Current surplus of government enterprises R SL{R

— Business transfer 344341

( + Personal current transfer receipts from gov and business/JA%#43%/
~ Social insurance contribution (domestic) #4f /7% 17 >

( - Corporate profits + Personal dividends mcomf:)-/ﬁ;l., TAHAY Y1

[ - Net interest + Personal interest income ) £ f,
SP’V= Yd_ C=mPI-C ’zj
SO = T-TR-IWTY - GE=30-b-0-f= 10
9wwnmm dbffcif =-89-_)p
S=sPrise- g

The Saving-Investment Identity

shrv Y"-C
= GNP (T-TR -INT9) -C
= YTWFP— (T-TR-IWTD-C = Y+ MFP+ D —¢
=C+I+G% GI+/Vx +WFP+p-c-G*
=1l+al+CcA+0

= I1+4CA+D

ty M _1.cavp

TS < BRRRF G + TR + ks

m 8= —=—io

b>6°=30+0=3,

6> S = T-TE-InT7- 6°= p-6°
TR=4o+10—30-F=.f

o) I:6CA=29-5)=%&

&> NK=$-I- VEr= cp-wkp=-i1§

P G =CHI1GeVK =120

7) GAP = St 0tG 2 13

m Y"‘: s"“’+c = $TO+GC =llo

4 (PS1.4). a. Easy; b. Private saving, which is not
used to finance domestic investment, is either lent
to the domestic government to finance its deficit, or
lent to foreigners.

5 (PSL.5). a. S¢ = —10; b. GE =30; c. TR = 15;
d. I =25 NX = —15 f. GDP = 120; g.
GNP =130; h. Y% = 110.

6 (PS1.6). a. 23.495828%:; b.
100.748599%, —15.815104%.

36.846728%; c.

heunr|
Product Prdwtion Price
um’Mf‘u w $ loso
breod 19990 41
henrz
Product Pridwition Prie
comprefer 22 $if00
breod 12900 4110

0) GDP=20xl000 +l0009x| = 20000
Gop, = Uxlfro+ 1v0o0xl-| =$o7oo

L _ zheiv R = 1.733)
Qlko = S, g - Fo0ee

RGUpy = 2051500 +10009 21.1=Glo o0

v _ ZFfizBr _ Sofre _
QL0 > Sp gy = wlere 1234488

(21’;’ = JW:,,' Rif, = Lv34qsd
0= 23‘47.(32_ 2z

1.3. The nation of Narnia is comprised of a corn producer, some con-
sumers, and a government. The government does not make any investment.

(1595070 +§ 0 a given year, the corn producer grows 30 million bushels of corn and the

market price for corn is $5 per bushel. Of the 30 million bushels produced,
20 million are sold to consumers, 5 million are stored in inventory, and 5
million are sold to the government to feed the army. The corn producer pays
$60 million in wages to consumers and $20 million in indirect taxes to the
government. Consumers pay $10 million in income taxes to the government,
receive $10 million in interest on the government debt, and receive $5 mil-
lion in Social Security payments from the government. The corn producer is
owned by consumers. Thus the profits of the corn producer are distributed
to consumers. There is no depreciation.
a. Calculate GDP using (i) the product approach, (ii) the expenditure ap-
proach, and (iii) the income approach.
b. Calculate private disposable income, private sector saving, public sector
saving, national saving, and the government deficit.

1.4 (43#TiIEBT#). Suppose that the government does not make invest-
ment. Consider an identity S** — I = CA + D, where ST is private sector
saving, [ is gross private domestic investment, C'A is the current account
surplus, and D is the government deficit.
a. Show that the above identity holds.

=i INTG’: £ T4 G=3¢ (=50
b. Explain what the identity means.

NFP=lo Ch>s C=20

/' 1.5. Suppose that government deficit is 10, interest on the government
debt is 5, taxes are 40, government expenditures are 30, government gross in-
vestment is 0, personal consumption expenditures are 80, net factor payments
are 10, current account surplus is —5, and national saving is 20. Calculate
the following (not necessarily in the order given):

Government surplus (S);

Government consumption expenditures (G¢);

Transfers from the government to the private sector (T'R);

Gross private domestic investment (1);

Net exports (NX);

Gross domestic product (GDP);

Gross national product (GN P);

Private disposable income (Y'9).

PR e 20 O

\/1.6. Chain-weighted growth rate of real GDP and quality improvement.
In year 1 and year 2, there are two products produced in a given economy,
computers and bread. Suppose that there are no intermediate goods. In
year 1, 20 computers are produced and sold at $1,000 each, and in year 2, 25
computers are sold at $1,500 each. In year 1, 10,000 loaves of bread are sold
for $1.00 each, and in year 2, 12,000 loaves of bread are sold for $1.10 each.
a. Calculate the percentage increase in real GDP from year 1 to year 2 using

the chain-weighting method.
b. Calculate the percentage inflation rate from year 1 to year 2 using the
chain-weighting method.

c. Suppose that computers in year 2 are twice as productive as computers in

year 1. That is, computers are of higher quality in year 2 in the sense that
one computer in year 2 is equivalent to two computers in year 1. How

does this change your calculations in parts (a) and (b)?
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A Fisher quantity index for 3 pair of periods, (¢~ 1.1), is defined as

Qfiey=\/QE, <QF,
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1.7. Suppose that the unemployment rate is 5%, the total working-age

population is 100 million, and the number of unemployed is 2.5 million. + ':) Road. e
Determine (a) the participation rate; (b) the labor force; (c¢) the number of >Evo)= TR P= F+d
employed workers; and (d) the employment/population ratio. T df

09
. Q= 2 pTR= ROP+PS )
V1.8 (/3 #rit ). House prices and bubbles. Houses can be thought of = ’ /

as assets with a fundamental value equal to the expected present discounted =RF . T

value of their future real rents.

a. Would you prefer to use real payments and real interest rates or nominal
payments and nominal interest rates to value a house? = = =
Suppose that the real rent R on a house received at the end of each

period, the real interest rate r, and the real risk premium « are constant for

ever. Let ; be the real price of a house at the beginning of period ¢. The

rent on a house is like the dividend on a stock. Suppose ); is equal to the

real fundamental value of a house.

b. Find the real price of a house.

c. If the interest rate falls, what will happen to the price-to-rent ratio?

d. If houses are perceived as a safer investment, what will happen to the
price-to-rent ratio?

21 . P S SOV A 9 S 7
_ __ } b . = P AL T i)
x) MpL = L% H¥ L 3 HY, MPL?  gomum, etmsmmens gasn

TV EAES T, CHTHAMARE>

17> M _T.—- ! ; 5 " H f MPH i) FeLhsssha ik, FXABORBR LA™
PS 2 PH= TkKLEH? V BRI T IO,
wnn ;(k’H’/-‘)L

0 Bl et
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\/2.1. Consider a Cobb-Douglas production functlon with three inputs. K &, A ﬂﬁllyb =
is capital (the number of machines), L is labor (the number of workers), and 2%ty = £+ =2

H is human capital (the number of college degrees among the workers). The J ¢;-ed Lmr ML +MPH

st
production function is Y = K3 LY3H/3, Unckided Lobor? ™ Wpe " V1A
a. Derive an expression for the marginal product of labor. How does an HE OB MPH<o, A3 ULsamp
increase in the amount of human capital affect the marginal product of ]
labor? B, RAHACFRE,

b. Derive an expression for the marginal product of human capital. How does > ...
an increase in the amount of human capital affect the marginal product rH A 2s
of human capital? KRR HRRTABRAT.

c. What is the income share paid to labor? What is the income share paid
to human capital? In the national income accounts of this economy, what
share of total income would workers appear to receive?

d. An unskilled worker earns the marginal product of labor, whereas a skilled
worker earns the marginal product of labor plus the marginal product of ,—‘ s r Y

human capital. Using your answers to parts (a) and (b), find the ratio z:
of the skilled wage to the unskilled wage. How does an increase in the
amount of human capital affect this ratio? 0 Y o

. . businesy investuent  residuntal Tavestment

e. Some people advocate government funding of college scholarships as a way .

of creating a more egalitarian society. Others argue that scholarships help T
only those who are able to é‘g to college. Do your answers to the preceding
questions shed light on this debate?

TREL

2.2. A tax credit is a sum subtracted from the total amount that a tax- ¢
payer owes to the state (see Wiki’s tax credit). When the government sub- & &\;" “r‘\\
sidizes investment by an investment tax credit, the subsidy often applies to U AR -

|
only some types of investment. This question asks you to consider the effect ¢ :" ‘i Y SO Ty
of such a change. Suppose there are two types of investment in the economy: SASE R

! __\&__q_x I, 100, 17
R Y
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12 (PS2.4). Small Home: a. T, e depreciating,
NX 1,Y, C |. b. 7, € depreciating, NX, Y, C. c.
71, I |, € depreciating, NX 1. Large Home: a. r |,
€ depreciating, NX 1, Y, C |. b. 7, NFI, NX,
¢ depreciating, Y, C. c. r 1, I |, ¢ depreciating,

NX 1.

G :—GET+ Gw,l, GET, E;fn-#hv T

CA=3 -1
CA=5-T
13 (PS2.5). NX and r* are undisturbed.

lo K3
E-Y=c\-T)+Lih + G+ wxie)

CA=NX +nNFP

business investment and residential investment. Public investment is zero.
Suppose that the government institutes an investment tax credit only for
business investment. According to the classical macroeconomic theory for a

P = p. Y closed economy, answer the following questions.

a. How does this policy affect the demand curve for business investment?
How about the demand curve for residential investment?

b. Draw the economy’s supply of and demand for loanable funds. How does
this policy affect the supply and demand for loanable funds? What hap-
pens to the equilibrium interest rate?

c. Compare the old and the new equilibria. How does this policy affect
the total quantity of investment? How about the quantity of business
investment? How about the quantity of residential investment?

vV 2.3 (AT, Some economic historians have noted that during
the period of the gold standard, gold discoveries were most likely to occur
after a long deflatioffWFH discoveries of 1896 (Klondike Gold Rush) are such
examples. Why might this be true?

0 2.4 (KIJE4r##). Let net factor payments (NFP) be fixed at 0. Suppose
that there is no government investment. Suppose that the exchange rate
floats freely. Suppose that China (Home) is a small open economy and the
rest of the world (Foreign) can be regarded as a large open economy. With
the aid of graphics, try to predict what would happen to China in response
to each of the following events.

a. A fall in consumer confidence about Chinese future induces Chinese con-
sumers to spend less and save more.

b. After financial crises, Foreign turns to protectionist trade policies to im-
prove trade deficit.

c. Foreign begins to subsidize investment by instituting an investment tax
credit.
China has become a large open economy recent years. What would hap-

pen to China in response to each of the above events.

0 2.5. The world is made up of only two large countries: Eastland and
Westland. Westland is running a large current account deficit and often ap-
peals to Eastland for help in reducing this current account deficit. Currently,
the government of Eastland purchases $10 billion of goods and services, and
all of these goods and services are produced in Eastland. The finance minis-
ter of Eastland proposes that the government purchase half of its goods from

e=oreWestland. Specifically, the government of Eastland will continue to purchase

TR G e Searmo g billion of goods, but $5 billion will be from Eastland and $5 billion will

S+
P
I«

“ be from Westland. The finance minister gives the following rationale: “Both

“countries produce identical goods so it does not really matter to us which
country produced the goods we purchase. Moreover, this change in purchas-
ing policy will help reduce Westland’s large current account deficit.” What
are the effects of this change in purchasing policy on the current account
balance in each country and on the world real interest rate?

02.6 (73T A ). In a classical closed macroeconomic model, the demand
for commodities is given by Y = C(Y — T) + I(r) + G, where Y is the
income, 7" is the lump-sum tax, [ is private investment, r is the real interest
rate, and G is the government expenditure. The supply of commodities is

iR (H i R B Al 3
i NN RS TU

it 592 bR
SRR R,



BY=Y",H FkLA=zcY-T)+Iin+tg am=m". |/ pPY- %
r aC i
fom%nﬁ:fga g FAHGE R Y+ -
= F_I[=C 26). &Y — or _ 1-C
Y} '_F;\ BA"TFA > —g-E:-%FA 174$1(?Pf2'(’)' oa = Fa, 55 = 7 Fa,

given by Y° = F(K, L, A), where F is a neoclasscial production function,
K is the physical capital stock, L is the labor input, and A is the index
of technology. In the money market, the demand for real money balance is
given by PD = kY, where k > 0 is constant. The supply of nominal money is

given by M = M. Suppose C’(-) € (0,1) and I'(r) < 0. Find the effects of
an increase in A on Y, r, and P in equilibrium. (Calculate partial derivatives)

02.7. Suppose Home is a small open economy and Foreign is a large open
economy. Capital mobility is perfect. The classical open macroeconomic
model can be written as the following.

YP=C(Y —T)+I(r)+ G+ NX(e),
VS = F(K, L, A),
r=r"

where Y is the income, T' is the lump-sum tax, C' is households’ consumption,
I is private investment, GG is the government expenditure, NX is the net
exports, € is the real exchange rate, r is Home’s real interest rate, r* is
Foreign’s real interest rate, K is the physical capital stock in Home, L is
the labor input in Home, and A is the index of technology in Home. F' is
Home’s neoclassical production function. Suppose C'(-) € (0,1), I'(r) < 0,
and NX'(-) <0.

If a temporary adverse supply shock, captured by a temporary decrease
of A, hits only the Home economy, what are the effects of the shock on
Home’s national saving, investment, and € in equilibrium? (Calculate partial
derivatives)

If capital mobility is imperfect, condition » = r* in the above is re-
placed by CF(r —r*) = NX(g), where C'F denotes net capital outflow and
—oo < CF" < 0 (See Mankiw’s appendix). What are the effects of the tem-
porary adverse supply shock on Home’s national saving, investment, and e
in equilibrium? (Calculate partial derivatives) K=sY-8k

roitg L wots 9= L1

PS 3
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\/ 3.1. The virtue of thrift in the Solow-Swan Model. Suppose there is no
technological progress. If each person saves more in the Solow—Swan model,
does the saving per worker rise? What is the effect of an increase in the
saving rate on the output per worker?

V3.2. Suppose that the economy’s production function is Y = v Kv/AL,
that the saving rate, s, is equal to 16%, and that the rate of depreciation, ¢,
is equal to 10%. Suppose further that the number of workers grows at 2%
per year and that the rate of technological progress is 4% per year.

a. Find the steady-state values of the variables listed below.
i. The capital stock per effective worker:;

17 (PS3.2). a. (i) k*

A%; (v)
(iv) 8%; %
(iii) 0; (1\' %; (v
off.

ii. Output per effective worker;

iii. The growth rate of output per effective worker;

iv. The growth rate of output per worker; Y L E )é JL\LED pts
AL~ AL e s
v. The growth rate of output. £ °
5 [ 1, , ¢
‘l[ é ) é)?: (

IR §f{£ )T gtuts

P
DA

15 (PS2.7). Perfect capital mobility: 9% = Fy,

e =0, 25 = LG F,, 25 = (1-C)Fa, 2 =0.

Impcrf(‘ct capltal moblhty Lct CF d(‘notc net

capital outflow. M = Fa, 557 = CF +I s F A,
gzzl\lchJrIF“ gfl:(lfcl)FA %:
ICIF+I Fa.
FIEL,A)= COY-T) +1ir)+« g+ nx(e)
- -¢ F
=Crhy ~x'2e 26 pha
4 CTA 2A 24 = i
S=Y-¢c-6

2 -
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16 (PS3.1). The jorker rises. At the
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Suppose that the rate of technological progress doubles to 8% per year.
Recompute the answers to part (a).

c. Now suppose that the rate of technological progress is still equal to 4% per
& year, but the number of workers now grows at 6% per year. Recompute
the answers to part (a). Are people better off in part (a) or in part (c)?

(/ 3.3. Describe how each of the following events affects the break-even and
by §7. n+g«sT, £*) actual investment curves in the Solow—Swan model:

ey e i iasaansa nrswe & 1he Tate of depreciation falls.
AR, WA = i, b smagme ek, smesaszes by - The rate of technological progress rises.
EAMRITE: MTFO0<a<l, MAB k>0, RFL>1, ak"/oa>0, WEFERRR " Ma

The production function is Y = K*(AL)'™® and capital’s share, «, rises.

Workers exert more effort, so that output per unit of effective labor for a
given value of capital per unit of effective labor is higher than before.

ME LT, MHENKFRFRE T HOXFRBERKZ E; K2, WA k<0, RO <
k<1, ak*/da <0, MFHXFRFAY FIHOXFRRRAZT; MF k=1, MHENKFER
RSN EFRFREE .

o

£

/ 3.4. In the nation of Narnia, the capital share of GDP is about 30 percent,
the average growth in output is about 3 percent per year, the depreciation
rate is about 4 percent per year, and the capital-output ratio (K/Y") is about
2.5. Suppose that the production function is Y = K*(AL)'™“ and that the
nation of Narnia has been in a steady state.

a. What must the saving rate be in the steady state? What is the marginal
product of capital in the steady state?

. Suppose that public policy raises the saving rate so that the economy
reaches the Golden Rule level of capital. What must the saving rate be to

H1-3 FEEFROER H1-4 BABSELAMBSANRALZROES
BREEZSh, a EFMT k* ERER D s M(n +£+8) AMHER. s> (n+g+

8), afEFaM L LA, ME1-5Hix.

H1-5 FAGEa LANER

M1-6 PEANSHEUNERHES
(d) TAMBRIFERMS S, Wl FREARTTHNTANRZM, REAHRTHH
7t H AN R A -
MRBHFERTH AL RYEAN: B(k), B>0, MEFFMFTRY $Bf(k) b
TR /03550, WRQARSTHE™ LN, BRRN B L7, BiL
T XFRRTER B(k) EFt; HTHRBR(n+g+8)k HAREM, B, k@A k" A
Bl kv WA 1 -6 FiR.

24w Y= Kor (A4 - f(?t)r ﬂ"‘ reach the Golden Rule steady state? What will the marginal product of

w03 Jencedy Swad capital be at the Golden Rule steady state? What will the capital-output
P ratio be at the Golden Rule steady state?

ik = (9 3)2*4 W 3.5. The amount of education that a typical person receives varies sub-

A stantially among countries. Suppose you were to compare Westland with a

—I—=ﬂé—) = 'ﬁag—‘s 7}—_';- highly educated labor force and Eastland with a less educated labor force.

Assume that the production function is given by Y = F(K, E'L), where edu-

=>,$ - ot d cation, denoted by F, affects only the level of the efficiency of labor L. Also

fk=ok” - '7;.‘ =K é_:) assume that the two countries are otherwise the same: they have the same

saving rate s, the same depreciation rate 9, the same population growth rate
n, and the same growth rate g of education. Both countries are described by
the Solow—Swan model and are in their steady states Compare the following
variables between two countries? e
a. The rate of growth of total income.
b. The level of income per worker.

c. The real rental price of capital.
d

-f:ﬁa) ak@—/ f(ka) —hfafé

Ssl‘flka) —,(n-ra-rj)kﬁ
4ok _hres  ntjes
ke

Sg ¢

35 o FueriB®E o= neg

By 0= X -
by pE 9*[---f sfiks . The real wage per worker.
‘ : ‘ ; [Ty A, 3R BRI AL TR,
¥* * k’ W22 RATAMA
M€ 7% 5 k ¢/ 3.6. For a neoclassical production function Y = F(K, AL), show that each
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20 (PS3.5). a. The same. b. Higher in Westland.
c. The same. d. Higher in Westland.
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competitive factor of production earns its marginal product in the Solow—
Swan model. Show that if all capital income is saved and all labor income
is consumed, then the economy reaches the golden rule level of capital accu-
(n+g+0)k = k[f'(k S=1ik k

21 (PS3.6). sj— —(n+g+9)).

U/ 3.7. Piketty (2014, p.572) finds that the average rate of return on capital is

about 4 or 5 percent per year while the growth rate of output will not exceed
2 percent per year in the long run. Piketty (2014, p.571) concludes that if the
private rate of return on capital is greater than the rate of growth of output,
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capital will grows faster than output, and K /Y will increase without bound.
Workers who own nothing but labor will become more and more dominated
by those who own capital stock. Is it possible for Piketty to be FALSE in
the Solow model?

v 3.8. In the Solow model without technological progress, let L denote total
working age population and let £ € (0,1) denote the participation rate. £L
is the labor force in the Solow economy. Suppose the labor force is totally
employed, which is consistent with the assumption of vertical labor supply
curve. The growth rate of L is n > 0. The saving rate is s. The depreciation
rate is 6. Suppose the production function is neoclassical and can be written
as Y = F(K,£L). What are the effects of an increase in £ on K,Y, and C
in the steady state of the Solow model? (Calculate partial derivatives)
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\/ 3.9. Suppose the production function is Y = (AK)*L'™®. The growthzq Y=k~ = & (a=0)"" = ai/*

rates of A and L are g and n, respectively. The depreciation rate of K is d.
Show that the economy converges to a balanced growth path, and find the
growth rates of Y and K on the balanced growth path.

A= A"
Ak P
’“m ;}grprawr,ﬁ#”t

_ N
)/ 3.10. Quality improvement and embodied technologcial progress. We #¥: Y= Fian'® > 7;% = (e

consider a specific case to understand embodied technological progress. Sup-
pose the price of computers is equal to 5000 CNY and will not change forever.
Suppose the technology level of computers, A, is equal to 1 in year 1 and 2
in year 2, that is, A(1) = 1 and A(2) = 2. It means that computers pro-
duced in year 2 are twice as productive as computers produced in year 1. If
a firm invests 5000 CNY in computers in year 1, the firm’s contribution to
physical capital stock is A(1) x 5000 = 5000 CNY. But the contribution is
A(2) x 5000 = 10000 CNY if the investment takes place in year 2. Generally,
the productivity of physical capital stock built in time ¢ depends only on the
state of technology at time t and is undisturbed by subsequent technologi-
cal progress. This view of technologcial progress indicates that technologcial
progress must be embodied in new physical capital stock before it can raise
output. Now we consider embodied technologial progress in the Solow model.
Suppose the production function is

7

Y = K*(AL)'™, a€(0,1).

The growth rates of technology, A, and the number of workers, L, are g and
n, respectively. The depreciation rate of K is § € (0,1). The fundamental
equation of the Solow model becomes

K(t) = A()[sY (1)) - 0K (1),

where A(t)sY (t) represents new investment embodying technology at time
t. Show that the Solow economy with embodied technology converges to a
steady state. What are the growth rates of ¥ and K in steady state?

? W3.11. Alter the Solow—Swan growth model so that the production tech-
nology is given by Y = AK, where Y is output, K is capital, and A is
technology which is constant. Thus, output is produced only with capital.
a. Show that it is possible for income per person to grow indefinitely.

b. Also show that an increase in the saving rate increases the growth rate of
per capita income.

26 (PS3.11). y/y=sA—(n+6). f sA>n+6,y
grows indefinitely.
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c. From parts (a) and (b), what are the differences between this model and
the Solow—Swan model without technological progress?

W/ 3.12. Government expenditure financed by a lump-sum tax. In the

o b> STHintsrk

K; : ; T;ii:;:;"‘ stk Solow—Swan model without technological progress, the government purchases
kel Kum= shik)- spamsrk G units of consumption goods in each period. The government finances its

R ST = sT4nesok purchases G through lump-sum taxes on workers. Let L denote the number of

ki
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workers. Each worker pays a lump-sum tax 7 > 0. Suppose that the govern-
ment budget is balanced each period, that is, G = T = 7L. Consumers con-
sume a constant fraction of disposable income—that is, C' = (1 —s)(Y — 1),
where s € (0,1) is the saving rate.

a. Determine the steady state of capital per worker, k*.

b. Show that there can be two steady states, one with high £* and the other
with low k*.

Ignore the steady state with low k* (it can be shown that this steady
state is “unstable”). Determine the marginal effects of an increase in 7 on
capital per worker and on output per worker in the steady state. What are
the marginal effects of 7 1 on the steady-state growth rates of aggregate
<o . output, aggregate private consumption, and aggregate investment?

>0, ...,

sfik

i

U4,/ 3.13. Government expenditure financed by a proportional tax. In the
Solow—Swan model without technological progress, the production function is
neoclassical: Y (t) = F[K(t), L(t)], where Y, K, and L are the level of output,
physical capital, and labor input, respectively. Suppose that the government
always keeps a balanced budget constraint, that is, government expenditure

‘ =4 W s G(t) is equal to the tax revenue T'(t) for all £. Suppose that the tax revenue

k=sfb-tsbswk 2 TF= 757 is a constant share of income Y (t) for all ¢, that is, T(t) = 7 x Y () with

x,, 2% g i gz a constant proportional tax rate 7 € (0,1). The equilibrium in the market

sl [k Py for goods is Y (t) = C(t) + I(t) + G(t), where C(t) is the aggregate private

Ppu| & ra consumption and I(t) is the aggregate private investment. Suppose that the

'S IR consumption is C(t) = ¢; x [Y(t) — T(t)] where ¢; € (0,1) is the constant

g YR x e marginal propensity to consume. Suppose that the government investment

o umep et is a constant share of G(t) for all ¢, that is, GI(t) = ¢ x G(t) where ¢ € [0, 1].

« iS:":’Y-f:l_ . Let n > 0 be the constant growth rate of labor L(t) and § € (0,1) be the

;[s,rms,,mcllﬁ\;K ) constant depreciation rate of physical capital stock K (¢). Find the marginal

=sY-5Kk  S& (448 effect of an increase in 7 on the physical capital per worker and the output
i‘:;‘;’)" ax,, 2.0, PCT worker in the steady state.

o o , \\4/3.14. Suppose there are two countries, A and B, and each is a Solow—

o = mal® St B0 B 20 Quan economy without technological progress. In both countries, the growth

iy A, The poor would ke o lve in A if se(or - rate of labor is n > 0 and the depreciation rate of physical capital is § > 0.

st ) > 1/arc In each country, a fraction a of the population is rich, and a fraction 1 —a is

(Sr_f; o ” aLK poor. Suppose that rich people save a fraction s, of their income, and poor

people save a fraction s, < s, of their income, no matter what country they
live in. In country A, suppose that rich people as a group receive a fraction
x4 of total income, while in country B rich people as a group receive ypg
fraction of total income. Assume x4 > xp. If you were a poor person, where
would you rather live, in country A or country B? What if you are rich?

PS 4
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4.1. The IY)'aradox of thrift in the Keynesian cross model. Suppose the
consumption function is C' = Cy + ¢; - (Y — T'). If households save more
(captured by Cy J) in the Keynesian cross model, what would happen to
saving S7 Should the virtues of thrift be recommended?

7 4.2. The paradox of thrift in the IS-LM model. In the IS-LM framework,
we assume that investment depends negatively on the interest rate and pos-
itively on output. That is, I = by + b1Y — byt. The consumption function
is C = Cy+c - (Y —T). Suppose the demand for real money balance is
Me/P = dY — dyi. Suppose by > 0,b; > 0,by > 0,Cy > 0,¢; >, 0,d; >

Od2>0 and 1 — ¢y — by > 0. L _t- T_?' 1 M l-i'éf’_,?)?
a. Show the effect of the fall in consur@er conﬁdence (cafptmed y Co )
output and the interest rate. _’_iZ,’)I

b. How will the fall in consumer conffdence affect consumption, investment,
and private saving? Will the attempt to save more necessarily lead to
more saving? Col, CL. $=1. % bdy by o >08d, 21, 4.

<0k

/ 4.3. Disturbances in the Mundell—Flemini);‘ %1'{/[% "model. Suppose that
China, a small open economy, chooses fixed exchange rate regime and that
the rest of the world, a large open economy, always chooses floating exchange
rates regime. Net exports do not depend on income. Net factor payments
are always 0. Use the MF model to predict effects of each of the following
events on Chinese income, nominal exchange rate of CNY and Chinese net
exports.

a. A fall in consumer confidence about Chinese future induces Chinese con-
sumers to spend less and save more.

b. The introduction of a stylish line of Mercedes-Benz makes Chinese con-
sumers prefer foreign cars over domestic cars.

c. Introducing automated teller machines (ATM).

Suppose that China turns to floating exchange rate regime. Use the MF
model to predict again effects of above events.

China has become a large open economy recent years. What would hap-
pen to China in response to each of the above events, under fixed and flexible
exchange rates, respectively?

_ 4.4. In years 2014 and 2015, Jilin province experienced a recession relative

to the nation. Suppose that provinces are allowed to print CNY, and that

Jilin is a small economy relative to the nation.

a. If Jilin province would try to improve its employment, would you recom-
mend monetary expansion or fiscal expansion? Give your explanation.

b. If Jilin province turned to local protectionism which prohibited local firms
from buying goods produced by other provinces, what would happen to
the output and trade balance of Jilin province?

v4.5. The Mundell-Fleming (MF) model takes the world interest rate i*
as an exogenous variable. Let’s consider what happens when this variable
changes.

a. What might cause the world interest rate to rise? (Hint: The world is a
closed economy.)

b. In the Mundell-Fleming model with floating exchange rates, what hap-
pens to aggregate income Y, the exchange rate e, and the trade balance
NX (eP/P*) when the world interest rate rises?

I=bi+ b b7
™ Gol, Y4, 0.
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32 (PS4.3 ©). Small Chin:
Y,NX f;b. i,e |,Y,NX; ¢

Small China (fixed e): a. 4,& Y
e, Y |,NX |,M |;c i,&,Y,NX,

Large China (ﬂo‘ublr‘ e):

a (flexible e): a. i,e |
fel,Y NX 1.

a. ilelY J,NX 1

Y* Lib. de LY,NX,Y'; ¢ i le ,Y 1
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c. In the Mundell-Fleming model with a fixed exchange rate, what happens
to aggregate income Y, the nominal exchange rate e, and the trade balance
NX (eP/P*) when the world interest rate rises?

\/4.6. Suppose that the demand for real money balances depends on dis-
posable income Y — T', so that the equation for the money market becomes
M/P = L(i,Y —T). Analyze the short-run impact of a tax cut in a small
open economy on the exchange rate and income under floating and fixed
exchange rates, respectively.

\/4.7. Suppose Home is a small open economy. Suppose that the price

level relevant for money demand includes the price of imported goods and

that the price of imported goods depends on the exchange rate. That is, the

money market is described by M /P = L(i,Y) and P = APp + (1 — \)Pr/e

where Pp denotes the price of domestic goods, Pr the price of foreign goods

measured in the foreign currency, e the nominal exchange rate, A the share

of domestic goods in the price index P. Assume that Pp and Pp are sticky

in the short run.

a. Draw Home’s LM curve for given values of Pp and Pr in the space (Y, e).
Is it still vertical?

b. What is the effect of Home’s expansionary fiscal policy under floating
exchange rates?

c. What is the effect of Home’s expansionary monetary policy under floating
exchange rates?

{/4.8. In a small open economy with imperfect capital mobility and floating
nominal exchange rates, the IS relation is given by Y = C(Y —T) + I(r) +
G + NX(e), where T is the lump-sum tax, r is the real interest rate, € is the
real exchange rate, C'(-) € (0,1), I’ < 0, NX'(-) < 0. The LM relation is
given by M /P = L(Y,r + 7€), where 7€ is the expected rate of domestic in-
flation, Ly > 0, L, < 0. Suppose that there is no government intervention.

()(. The fundamental balance of payments identity without statistical discrep-

ancy implies NX (¢) = CF(r —r*), where r* denotes the foreign real interest
rate and C'F denotes the net capital outflow or net foreign investment. Im-
perfect capital mobility in this model implies CF'(-) € (—o00,0), contrasting
with perfect capital mobility [C'F'(-) = —oo] in the Mundell-Fleming model
(See Mankiw’s appendix). What are the effects of an increase in 7¢ on the
equilibrium levels of Y, 7, and €? (Calculate partial derivatives)

PS5

\/ The sticky-wage model. Suppose the production function is ¥V =

L 10V/L.

a. Find the demand for labor.

b. Suppose that the nominal wage rate is W = 2; the level of price and the
expected level of price are equal to 1. Find the potential level of output.

c. In the sticky-wage model, the nominal wage rate is fixed at W = 2 by
contract in the short run. Find the AS relation. Y=ztp P\L

A 5.2. The paradox of thrift in the AS-AD model. Suppose tYhe economy
begins with output equal to its natural level. Then there is a decrease in
consumer confidence (captured by Cy ) as households attempt to increase
their saving for a given level of disposable income.
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39 (PS5.2). a. In the short run, Y |,i |, P |,C |;
for I(i—m¢), investment and private saving rise; for

I(i—=°, ):) investment and private saving are am- 1 ]_
biguous and the paradox may occur. b. In the long
run, Y =Y,. i |, P |, C |; investment and private
saving rise. The paradox disappears. 40 (Pb 5 {) See the liquidity trap.
a. What happens to output, the interest rate, the price level, consumption, ; »
. . . . . . F
investment, and private saving in the short run? Is it possible that the
decline in consumer confidence will actually lead to a fall in private saving LtY,4) LLY,3)
in the short run? M
. . P 7 4
b. Is there any paradox of saving in the long run? : Ak &'; 2

(27
A 5.3. Suppose the money demand curve is flat when the interest rate i *ﬁﬂ‘?ie[?g‘fénf?
is equal to zero and downward-sloping as usual when the interest rate ¢ is 9% ’
greater than zero.
a. Draw the IS, LM and AD curves.

w
Suppose that the economy starts from a short-run equilibrium where

output is below the natural level of output. Based on your answer to part R

(a), answer the following questions. &'E‘)f‘m&" 3

output and price level in the short run and the long run?

b. If the central bank increases the money stock, what will be the effects on juiul f,/u,m,

c. If the government raises government purchases, what will be the effects

4%, on output and price level in the short run and the long run? b e i

Y= CO-T, M+ Lma. P, AT, cl, YT pioat Gmsor B »o Y1 1 — 1s vy
A 5.4. Pigou Effect. Pigou (1943) said, falling prices would raise real wealth, | N |y il

which would also raise consumption expenditure. Thus the economy will not ’ —m " 4
get stuck in the liquidity trap and automatically return to full employment. 1. y-coy-7, 8% 100044
Suppose that the consumption is C' = C(Y — T, A), where Y — T is the{m LRV B_L
disposable income and A is the real wealth. Suppose 0 < 9C/9Y < 1 and “’L:IYJ’L f"‘ "‘:F_P‘ ree zyo
0C/OA > 0. The nominal wealth includes bonds (B) and money (M). The (. (-a%i, Lg% e
real wealth is given by A = (B + M)/P. Is it possible for Pigou to be right? "’,:‘_ L

1 (PS5.4 Q). It is possible. a= l “; 4 = M—LYI'>°

W 5.5. Suppose that the AD function is Y = 700+ 0. 5M the AS function is 4.+ |"‘""' j‘ | = 1 Etipliva P )

Y = 600(P — P¢) + 1000, where Y is the level of output P the actual price [&,W,L,,m e -
level, P¢ the expected price level, and M the money supply. Let P and Y PLYT 2. abwlieru 1 Gewr’E | aem
be positive. Suppose that an economy starts from M = 600 and P* = P. R
Consider the effect of monetary expansion from M?® = 600 to M*° = 3600. AT Y=Ton o5 4

a. If the central bank makes an announcement of monetary expansion, find ,,M‘ R Joorde b2

LAs P P
. el P> e
Y and P in the short-run equilibrium. :lA% {4 ou b2 s
Y

] Pz 4

b. If the central bank increases the money supply secretly such that people
=lgoo
do not know the monetary expansion, find ¥ and P in the short-run .
ool P—1) +loso = (boo
equilibrium. e =1 ::zlt%fz#n

Y=To0 +4x +

V% 5.6. A central bank has decided to adopt inflation targeting and is now o u= f-o.f (r-1¢)
debating whether to target 5 percent inflation or zero inflation. The economy £ =« ~oofm*
is described by the following Phillips curve: u = 5 — 0.5(7 — 7€), where u L= Uroot 7 = fog (m-n)4o0c
and 7 are the unemployment rate and inflation rate measured in percentage oﬂ_[m/ discre tion
points (i.e., u = 5 means the unemployment rate is 5%). The social cost Z:;;:f ":u'l': ;’: j a)"'v’t Lebof
of unemployment and inflation is described by the following loss function: o2 ((roopyeo > Teo Lt
L = u + 0.057%. The central bank would like this loss to be as small as C> chosse optional rule Ly<ly
possible. b Moo Ls Uroof 7= g sonta?
a. If the central bank commits to target 5 percent inflation, what is expected L35

inflation? If the central bank follows through, what is the unemployment

rate? What is the loss from inflation and unemployment?

(&

b. If the central bank commits to target zero inflation, what is expected
inflation? If the central bank follows through, what is the unemployment
rate? What is the loss from inflation and unemployment?
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Based on your answers to parts (a) and (b), which inflation target would
you recommend? Why? & L
Suppose the central bank chooses to target zero inflation, and expected
inflation is zero. Suddenly, however, the central bank surprises people with
5 percent inflation. What is unemployment in this period of unexpected
inflation? What is the loss from inflation and unemployment?
What problem does your answer to part (d) illustrate?

AR )% R
5.7. Inflation targeting and the interest rate rule in the IS-LM model.

P8 =+ T+ a(wea*) +biY-Yw Consider a closed economy in which the central bank follows an interest rate
F2 17 a0 () b Y=Y rule. The IS relation is given by Y = C(Y —T) + I(Y,r) + G, where r is the

cr d>r
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44 (PS5.7).  ¢. MP does not shift. IS shifts right-
ward. d. 7* | shifts MP upward. In the short run,
Y | and » 7. e. 7¢ 1 shifts MP upward. In the

short run, Y | and r 1. f. Yes, n¢ will return to 7* d

over time. g. 7 7 shifts MP downward. Y 1,7 |
in the short run. h. No, 7¢ will not return to 7*.
a < 1 is not sensible.

i=1i"+a(m®—71)+bY - Y,) (5.1)

by r IS:Y=¢ (Y-T)+Lih + .
e LM;“JYT)L ¢ real interest rate, C’ € (0,1), Iy > 0, I, < 0, and Iy < 1 — C’. The central
Lad bank sets the nominal interest rate ¢ according to the rule
I$5
Y
k. .

where 7¢ is expected inflation, 7* is the target rate of inflation, and Y,, is
the natural level of output. Assume that @ > 1 and b > 0. The symbol ¢*
T ompt YL rtis the target interest rate the central bank chooses when expected inflation
equals the target rate and output equals the natural level. The central bank
will increase the nominal interest rate when expected inflation rises above the
target, or when output rises above the natural level. The rule (5.1) is slightly
different from the Taylor rule in that the rule (5.1) uses expected inflation
instead of actual inflation. Real and nominal interest rates are related by the

r ™ wp Fisher equation r =i — 7°.
>>< Let r* = ¢* — m*. Use the definition of the real interest rate to express the

interest rate rule (5.1) as
r=r"+(a—1)(7°—7")+ (Y —Y,). (5.2)

Graph the IS relation in a diagram, with r on the vertical axis and Y on
the horizontal axis. In the same diagram, graph the interest rate rule (5.2)
for given values of 7€ ¢*, 7*,Y,,. Call the interest rate rule the monetary
policy (MP) relation.

Using the diagram you drew in part (b), show that an increase in govern-
ment spending leads to an increase in output and the real interest rate in
the short run.

Now consider a change in the monetary policy rule. Suppose the central
bank reduces its target inflation rate, 7*. How does the fall in 7* affect
the MP relation? What happens to output and the real interest rate in
the short run?

Suppose the economy starts with Y = Y,, and n¢ = #*. Now suppose
there is an increase in 7. Assume that Y, does not change. Using the
diagram you drew in part (b), show how the increase in 7¢ affects the MP
relation. What happens to output and the real interest rate in the short
run?

Without attempting to model the dynamics of inflation explicitly, assume
that inflation and expected inflation will increase over time if Y > Y,,, and
that they will decrease over time if Y < Y,,. Given the effect on output
you found in part (e), will 7¢ tend to return to the target rate of inflation,
m*, over time?



g. Redo part (e), but assuming this time that a < 1. How does the increase
in 7¢ affect the MP relation when a < 17 What happens to output and
the real interest rate in the short run?

h. Again assume that inflation and expected inflation will increase over time
if Y > Y, and that they will decrease over time if Y < Y,,. Given the
effect on output you found in part (g), will 7¢ tend to return to the target
rate of inflation, 7*, over time? Is it sensible for the parameter a (in the
interest rate rule) to have values less than 17

5.8. In a closed AS-AD model, the IS relation is given by ¥ = C(Y —
T)+ I(i — 7°) + G, where T is the lump-sum tax, i is the nominal interest
rate, and 7°¢ is the expected rate of inflation. The LM relation is given
by M/P = L(Y,i). The production function is given by Y = F(K,N),
where K is the constant capital and N is labor input. Suppose F' satisfies
Fy > 0 and Fyy < 0. Profit maximization gives the demand for labor:
W /P = Fy(K,N), where W is the nominal wage rate. If T is rigid in the
short run, find the short-run effect of an increase in G' on the equilibrium
level of Y. (Calculate partial derivatives)

W f=c(Y-T)+I(i-w®) +G

M. ; 1 w
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| mEs
(X: undisturbed X. Y,,: the potential output)

1 (PS1.1). a. GDP=7580; b. GNP=7700,
NNP=NI=7400; c¢. GNFI=6920, NNFI=6620; d.
PI=6010, DPI=5010.

2 (PS1.2). a. GDP=$150 million; b. CA=-$10
m; c. GNP=$150 m; d. GNP = GDP + NFP =
150-25 = $125 m.

3 (PS1.3). a. GDP=$150 million; b. Private dis-
posable income=$135 m, private sector saving=$35
m, public sector saving=-$10 m, national sav-
ing=%$25 m, government deficit=$10 m.

4 (PS1.4). a. Easy; b. Private saving, which is not
used to finance domestic investment, is either lent
to the domestic government to finance its deficit, or
lent to foreigners.

5 (PS1.5). a. S¢ = —10; b. G =30; c. TR = 15;
d. I =25 e NX =—15f GDP = 120; g.
GNP =130; h. Y¢ = 110.

6 (PS1.6). a. 23.495828%; b. 36.846728%; c
100.748599%, —15.815104%.

7 (PS1.7). a. Participation rate=50%. b. Labor
force=50 million. c. The number of employed work-

ers=47.5 m. d. Employment/Population ratio =
47.5%.

8 (PS1.8). a. Real; b. Q; = %, B =
d. 1.

1. .
e ¢ T

9 (PS2.1). a. MPLt; b. MPHY; c. 1/3, 1/3, 2/3;
d. The ratio = 1+L/H; e. More egalitarian.

10 (PS2.2). a. Move rightward; unchanged. b.
Supply is unchanged; demand shifts rightward; r 1.
c. Unchanged; rise; fall.

1 (PS2.3). Easy.

12 (PS2.4). Small Home: a. 7, e depreciating,
NX1,Y,C|. b. 7, e depreciating, NX, Y, C. c.
r T, I ], e depreciating, NX 1. Large Home: a. r |,
e depreciating, NX 1,Y, C |. b. 7, NFI, NX,
e depreciating, Y, C. c. r 1, I |, € depreciating,
NX 1.

3 (PS2.5). NX and r* are undisturbed.

14 (PS2.6). 9% = Fa, 2% = or  _
_fp
y+A

15 (PS2.7). Perfect capital mobility: 9% = Fy,

ar _ . de _ oI

s2=0,55= NX,FA,— (1=C")Fa, 55 =0.
Imperfect capital mobility: Let C'F denote net

capital outflow. g—g = Fq, g—;\ = CF’+I/FA’

de _ 1-C' _CF' s _ o _

94 = Nxoerrfa g4 = (1= C)Fa, 55 =

7 =C 1-C’ FA

CF'+1'

6 (PS3.1). The saving per worker rises. At the
time when the saving rate rises, the output per
worker does not change. But the output per worker
is higher in the new steady state.

7 (PS3.2). a. (i) k* = 1; (ii) §* = 1; (iii) 0; (iv)
4%; (v) 6%. b. (i) k* _064()g 08~(iii)0;
(iv) 8%; (v) 10%. c. (i) k* = 0.64; (i) §* = 0.8;

(iii) 0; (iv) 4%; (v) 10%. People in (a) are better
off.

8 (PS3.3). a. The break-even line is flatter. b.
The break-even line is steeper. ¢. The actual invest-
ment line is lower in (0,1) and higher in (1, 4+00).
d. The actual investment line is higher.

19 (PS3.4). a. s = 0.175; MPK = 0.12; b.

Sgoid = 0.3, MPK = 0.07; K/Y = 22 ~ 4.2857.

0 (PS3.5). a. The same. b. Higher in Westland.
c. The same. d. Higher in Westland.

1 (PS3.6). sj—(n+g+0)k = k[f'(k)—(n+g+9)].

2 (PS 3.7). It is possible.

. OK* _ K* ay* _ vy~ ocr
23 (PS 38). 2% = K. g — Y 50 —
(1—s)Y™

3
4 (PS3.9). vy =7k =n+ 1959

5 (PS 3.10). vk = %:7394_”. vy = ﬁ +n.
6 (PS3.11). j/y=sA—(n+0). f sA>n+0d,y
grows indefinitely.

7 (PS 3.12). a. The steady state is determined by
sf(k) =st+ (n+ k. c. 71= ki, 4,y* | The
steady-state growth rates of Y*,C*, and I* are n,
independent of 7.

8 (PS3.13 Q). If C € [0,1 — 1), 7 1= k* L,y* L.
Ifee(l—cp, 1), 7 1=k 1,y 1.

9 (PS 3.14). The rich would like to live in coun-
try A. The poor would like to live in A if s,./[(s, —
Sp)x + sp) > 1/ak.

0 (PS4.1). The saving is undisturbed.

1 (PS4.2). a. i ],Y |. b. Cp | leadsto C |; I} if
b1dy — body > 0, 1 T if b1dy — bady < 0; the private
saving changes the same as I. Not necessarily.



32 (PS4.3 Q). Small China (flexible €): a. i,e |
Y NX b iel,V.,NX:c iel,Y 1, NX 1.
Small China (fixed e): a. 4,e,Y |, NX(€), M |; b.
PiEY LNXLLMlicieY,NX,M]J

Large China (flexible e): a. i |,e |, Y J,NX 1
Y* |i b de LY, NX,Y; c i le ,Y 1
,NX 1,Y* |. Large China (fixed ¢): a. i,e,Y |
NX,M |,Y" b. i 1,8,Y ,NX |, M |,Y* 1; c.
e, Y,NX,M .Y .

33 (PS4.4 Q). a. Fiscal expansion. b. Y 1, NX 1.

34 (PS4.5). a. In the short run, i* rises if anything
shifts the world’s IS rightward or shifts the world’s
LM leftward. In the long run, anything that raises
the world’s demand for investment or lowers the
world’s saving will raise ¢*. b. Y T,e |, NX 1,1 |
,CT.c. Y], e NX. M|, 1],C|.

35 (PS4.6). Floating e: e 1, Y |. Fixed e: Y 1.
36 (PS4.7). a. Upward-sloping LM. b. e 1, Y 1. c.
el, Y 1.

37 (PS 4.8). &¥ = L[L,(I'+ CF')] > 0. & =
AL (1 -] < 0. f5 = S A[L(1- 0] <0.
A=-L.(1-C")—-{IT"+CF')Ly > 0.

38 (PS5.1 ©). a. LP =25/(%)% b. Y, = 25. c.
Y = 25P.

39 (PS5.2). a. In the short run, Y |,¢ |, P |,C |;
for I(i—m®), investment and private saving rise; for
I(1—me, }j), investment and private saving are am-

biguous and the paradox may occur. b. In the long
run, Y =Y,. i}, P |,C |; investment and private
saving rise. The paradox disappears.

40 (PS5.3). See the liquidity trap.
41 (PS5.4 Q). It is possible.

42 (PS5.5 Q). a. (Y,P) = (1000,6). b. (Y,P) =
(1600, 2).

43 (PS5.6). a. 7© =5, u=5,L=6.25. b. ¢ =0,
u =5, L =5 c. Recommend (b). d. u = 2.5,
L = 3.75. e. Dynamic inconsistency.

44 (PS5.7).  c¢. MP does not shift. IS shifts right-
ward. d. 7* | shifts MP upward. In the short run,
Y | and r 1. e. w¢ 1 shifts MP upward. In the
short run, Y | and r 1. f. Yes, n¢ will return to 7*
over time. g. w° 1 shifts MP downward. Y 1,7 |
in the short run. h. No, 7¢ will not return to 7*.
a < 1 is not sensible.

45 (PS 5.8). 9L = =Lify > 0. A = —(1-—

C/)FNLZ‘ + I'(FNNM/W — LyFN) > 0.
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