MACROECONOMICS

TR BT

0] 557 4

17 &

Raisetsu41

2026 Autumn 26 October 2026



WP Rt

951 RN

52 7 Bl 5 B AR
53 5 [ERHA o
4545 RNk AR

9455 5l LUK

94 6 55 JFIR Y

457 5 Sl 595 s niis

Raisetsud1

19

34

44

53

66

ii



LT RS 5k

SRR

The Science of Macroeconomics

KA. Mankiw 9e Chl; 2 Chapter 1 ¥7k}

1.1 EBOR i PR ER %

Models, variables and equilibrium

PRINCIPLE i EAUMREAT 4, B RER . &KMSnhd.

FEMEAGT (macroeconomics) FFFLE . Wt BV XA EAEN . &
B (economic model) 3 iz B ) s P B [ A v B B2 ATL ] o AR ZRUAS S %
MELFEHMINES F5eniE B bR E

RREHUAE Eh A 22 IR )R i AR M A48 B (endogenous variables ), #i
MAR RGN E R AR N AME RS i (exogenous variables) . £%( (parameters) /&
HE X RBRREG SMERWAT AEEA RS A2, AR R T RETE R L
BHIE A . RS X MR SRR, MAZ ‘XSRS
.

FFEARIA R TIRE. fE4EL (identity) & XEUZELIREAL: TR K HR
(behavioral relation) fiiR TR GIM1EFE; FHARK AR (technological relation) H
RBP4 7 i I 55 (equilibrium condition) KA RS HL A
Z5. MG (market clearing) & BLFRE AN S5 M A 451 -

Qp = D(P; Zp), Qs = S(P; Zs), Qp = Qs.

FRASMNEA R Zp, Zs, FHHERARNE P, 5 RIECREGE . BT
RIS R BA B U1 “E4hE

1.2 Hegr Ok DA

Comparative statics and price adjustment

PRINCIPLE XA &fe s ST 28 a)); AR QoA 8 & 544

Raisetsud1 1



LT RS 5k

A (comparative statics) FoA—IRAME: v i wil G A0 I9H, AHidRk
B E H AR . HA SR AEE (ceteris paribus) B 5 A BB I SN &
eGP E SR

T A B R AR A A U SR i 2 F22) (movement along a demand
curve) ; IA . . BRI AT Rl %45 (demand shift) .
Bt (substitutes) A E LT — HTESAEMAE FHITRK: TAb
it (complements) WIEFIEFEWE S, Mg Jr AN . A MU 8 H e
it

RiGMAE (flexible prices) REVRFEPASLILTI S i, &t S IARAL ) 3
WE s itk (sticky prices) JEIHTHRESENS , B0 T A [ 5 3 BA R AR FR i 14
#. KW (long run) 5454 (short run) YEix BRI MRS FI 232 15 58 ORI
A B e H K.

VEEIRSE SR MEARIRAE S, BB s, SR —Rihsk, i
A S SRR . BTk O R h s T A O R AL, SR LAR K
B L.

Raisetsud1 2
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1.3 JESChka e

English Definitions and Principles

1. Models, variables and equilibrium

Macroeconomics studies aggregate output, prices and employment. An eco-
nomic model retains selected mechanisms under explicit assumptions. Endoge-
nous variables are determined within the model; exogenous variables are sup-

plied from outside it. Parameters specify the form of its relationships.

This classification depends on the model, rather than on whether a variable can

change.

An identity holds by definition or accounting. A behavioral relation describes
choices, a technological relation describes production, and an equilibrium con-

dition makes different choices mutually consistent.

In a supply-and-demand model, substitute exogenous values first, impose mar-

ket clearing, solve for the price, and substitute back for quantity.
2. Comparative statics and price adjustment

Comparative statics compares equilibria before and after an exogenous change,
holding unspecified conditions fixed. A change in a good’s own price is move-
ment along demand; a change in income, preferences or a related price shifts de-
mand. A cheaper substitute lowers demand for the original good. Cost shocks
generally shift supply.

Flexible prices adjust to clear markets. Sticky prices adjust slowly because of
contracts, menu costs or other frictions. The classical long run assumes sufficient

adjustment; the short run can retain price rigidity.

A graph should label axes and curves, identify the initial equilibrium, shift the
affected relation, and explain the resulting equilibrium changes.

Raisetsud1 3
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M1-01  wl: s Sty 3 i 1528 45k
HEE A, Q1

equilibrium #J7j; endogenous N4:; exogenous 4Mf:
The coffee market is described by
Qp =17—2Pc + 10Pyp, Qs=24+3Pc—5Pg.

Here Pc, Pr, Pg are the prices of coffee, tea and electricity.
1. Find the equilibrium price and quantity when Pr = Pr = 1.
2. Identify the endogenous and exogenous variables.

3. Explain which equation is a behavioral relation and which condition closes
the model.

The last part is a method extension.

Raisetsud1 4
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M1-02  FrEse Ay iy
4% B, QL
production function 4= 7= pR%Y; parameter 4
An economy has Y = 100 + 4K + 9L. Given K = 200 and L = 500, calculate

output and identify the endogenous and exogenous variables. Explain the roles
of 100, 4 and 9.

Raisetsud1 5
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M1-03  F{CFEN 15 i IE

HW1: Mankiw 9e, Chl P&A 3

substitute 1T ; demand shift F5>K 2645 ; comparative statics LS

Use a supply-and-demand model for ice cream. Frozen yogurt, a substitute for
ice cream, becomes cheaper. Draw the change in the ice-cream market and ex-

plain the effects on its equilibrium price and quantity. State what is held fixed.

Raisetsud1 6
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F2ni Bl HEERBAZS

The Data of Macroeconomics

i Mankiw 9e Ch2; 4% Chapter 2 %4}

21 A SIS

Production, expenditure and income

PRINCIPLE  GDP HIFARE IR A A 4. 3 AR &3
A FIRZE -

WA 7= B (gross domestic product, GDP) J&— & s 1) Y88 N 28y 1) dpe 2%
FE ARSI S . — BB i (flow ), AN@R—Bf fiffi (stock);
S SmR AL P b s s 23R AN AR YR AR P e 2 (final goods)
DT TR gi A = iy il (intermediate goods) . TG M A& T 43 BURE
1 554 LA 1

B IME (value added ) 4T 7= A EIIA A A M E . 427
WA A2 ST B e, Wik ER A (double counting) . 34
B T AR SR, FreAB =, B0 5 B AE—S A
TAHEE s BEIEAR HO2 A

Y=C+I+G+NX, NX =X -1M.

{H%% (consumption, C') J&ZEEX ™ i GRS IS, (EE K@ HEIH# 5T .
9% (investment, I) @WATEA, WIEMIRSEFER. EE5FEAHM (in-
ventory investment) ; JSEWEAT B @ G2 ), A EEIE N GDP #£7%. E
JifIE (government purchases, G) THEUFIAE = IR S, #585524) (transfer
payments) RNEHEIGIE LI, HORTTA L GO (netexports, NX) 20
WAL s Sett A C L G ER AN, AR TN 1o AR 2
FEAR ST, ASREIR M ICA TH 2 A hskm AE 7= rhf 2k

Raisetsud1 7



LT RS 5k

2.2 RS HRE A T

Nominal GDP, real GDP and price indexes
PRINCIPLE  SEPrit [ Mg, Masadidle st gl P BeE A .

4 X GDP (nominal GDP) i fj 2441 4% sCPr GDP (real GDP) f [ &
M A EA 5, H BB R A8k, B (base year) [F]HHHEE 52
PRt REEFIFE 207 IH—1k

NGDP,

NGDP, = pugy, RGDPY =S piogje, D= ——"
Z Jtd] t Z JUH) RGDPt(O)

J J

GDP - jifi %k (GDP deflator) HI4MIRCEZ Mg llaL, BasaEr; W
H N HAREL (consumer price index, CPT) B Ex[&E iF SR 05 T iAs, w5k
s, AEPrARsti. JABH BEH R TS & i —28o, A4
FLHEM 7 #IT5 CPL

Py = ZPIQO’ Pp = ZPIQI'
> pogqo > Poqi

Pp, J2 85 FI R Laspeyres 4841 (FII%); Pp s& 24 %R 1) Paasche
FeFEEC (MHIR) , AN PRAEEUE T /a5 . HEih 1 580 100 H2E—4
100 f5H ¥ EtEZk% (inflation rate) J& P /Py — 1, NE48%4 .

AR AR (cost of living) A& ZEHE4 S M I IS o [T IHAE 2 s AR
78, TREmAX — S K, PR 2: (substitution bias) 5 SR 24115 T
WA H B8 B S ARG A TR T R A AR At ] R 3 s N e TR

23 AWK YSiIENE
Chain-weighted quantity growth
PRINCIPLE JEHEHHKIAT, T 1 B SRR AR

FIRS AR AL I, 2 — A R B AN RS R B A 7 A i, AR
(chain weighting) X AH SRS B A AT . R 245 W 301 RIc 7418 7 LA -1
IS, 73 55 P R s ) A A A -

Raisetsud1 8
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2. poqt > na B
Qr = S poto” Qp = S oo’ Qr = VQrQp.

goo1=Qr—1, CAGR=Q{"—1 (Jalkin4nH) |

Fisher #(& 454 (Fisher quantity index) i F X 344 K10 J LA P-4 o
TE BAERE, ERRASAE G HA 2010 5 2015 PRIHEY, fgd sk AR
B, ANEeREA AR . RS ECR BB SEE IS KRR AT
HAILATT.

24 A DO 5RER bR

Employment and labor-force measures
PRINCIPLE 4% AT ARG S ORI - e T SORE

ol (employed, E) fFEH#H 5 A Kl (unemployed, U) %4 T
YE. RS TAEH AR LAE. 3537 (labor force, L) J2Wi#& 2. JE5738) 7] (not
in the labor force) Wi~ & 5% ; #5A5.04 (discouraged workers) 8 TAE{H
CAF IR TAE, #EATTAE T K.
U L

L=E+U, T LEPR= adult population’

KA (unemployment rate) & TE4E&S 5558 JighS 5%
(labor-force participation rate) &M A PS50 LH. — D AMBPIG P2
— ol RN AR AR ALATE B H € . A HAE LA
B,

Raisetsud1 9
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2.5 Y SCHE S R

English Definitions and Principles

1. Production, expenditure and income

GDP is the market value of final goods and services produced within a country
during a specified period. It is a flow. Domestic location, current production and
final use delimit the measure. Value added equals output value less purchased
intermediate inputs; summing value added avoids double counting and equals

final output.
The expenditure identity is Y = C'+ I + G + NX. Consumption is household

spending, apart from housing investment. Investment is capital formation, in-
cluding equipment, structures, residential construction and inventory accumu-
lation; purchases of existing securities are financial transactions. Government

purchases exclude transfers.

Net exports equal exports minus imports: imported spending already counted
in other categories must be removed from domestic production. Unsold current

output enters inventory investment.
2. Nominal GDP, real GDP and price indexes

Nominal GDP uses current prices and quantities. Real GDP values current quan-
tities at base-year prices. The deflator is their ratio and uses current output quan-
tities as weights. CPI measures the cost of a fixed consumption basket, potentially

including imports and excluding nonconsumer domestic output.

A Laspeyres price index uses base quantities; a Paasche index uses current quan-
tities. A base of one or one hundred changes only normalization. Inflation is the
proportional change in a price index. The true cost of living is minimum expen-

diture for unchanged utility.

A fixed basket can overstate its increase by ignoring substitution; current weights

need not measure it exactly either.

Raisetsud1 10
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3. Chain-weighted quantity growth

Chain weighting updates price weights across adjacent periods. With the two-
period convention specified in the assignment, calculate quantity growth using
each period’s prices, then take the geometric mean of the two factors. Subtract

one for cumulative growth.

Annual compound growth over n years is the factor raised to 1/n, minus one.

Without annual observations, intermediate annual links cannot be reconstructed.
4. Employment and labor-force measures

Employment includes part-time work and self-employment. Unemployment re-
quires no job, availability and active search. The labor force is employment plus
unemployment. Discouraged workers who stop active search are generally out-

side the official labor force.

The unemployment rate divides unemployment by the labor force; participation
divides the labor force by the defined adult population. Multiple jobs still rep-

resent one employed person.

Raisetsud1 11
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M2-01 7. Ehsia SRR Fa %L
R A, Q2
nominal GDP %44 ¥ GDP; real GDP £ GDP; GDP deflator GDP ~F-Ji$5%%; fixed basket [

EET

Assume the economy produces only goods A and B. Use the base year as the

reference year.

Good po @ P11 @

A 100 100 200 150
B 100 100 100 100

Calculate nominal GDP and real GDP in both years, the later-year GDP deflator
and a fixed-base-quantity price index. Express each price index both with base
1 and with base 100.

Raisetsud1 12
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M2-02 gy, PO HEXSEBR B K
HW1: Ch2 P&A 7; (c) &M

Laspeyres $i1[C45%1; Paasche MAKF5%(; chain-weighted 4%z MAL

The economy produces hot dogs and hamburgers.

Good P2010 42010 P2015 §2015

Hot dogs 2200 4 250
Hamburgers 3 200 4 500

1. Compute nominal GDP, real GDP at 2010 prices, and the GDP deflator in
each year.

2. Compute a CPI using the 2010 basket.

Find the percentage price change for each good and compare CPI inflation
with deflator inflation.

3. Compute chain-weighted real GDP growth from 2010 to 2015 using the ge-
ometric mean of the two fixed-price quantity growth factors. This asks for

total five-year growth.

Raisetsud1 13
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M2-02 Working space

Raisetsud1 14
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M2-03 B ARAT R 19 36 A
HW1: Ch2 P&A 8
substitution bias # 2% ; cost of living 4= 1% 4%
Abby consumes only apples and regards red and green apples as perfect substi-

tutes. In year 1 their prices are 1 and 2, and she buys 10 red apples. In year 2
their prices are 2 and 1, and she buys 10 green apples.

Find the CPI, nominal spending, real spending at year-1 prices, and the implicit
price deflator defined as nominal spending divided by real spending. Has the
cost of obtaining ten apples increased?

Raisetsud1 15
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M2-04 gl 95780555 Kk
HW1: Ch2 P&A 9(a,b)

labor force 755} J7; discouraged worker F22{5.003%; participation 57512 5

In a population of 100, there are 25 full-time workers, 20 people with one part-
time job, 5 with two part-time jobs, 10 unemployed people actively looking for
work, 10 discouraged workers, 10 self-employed people, 10 retirees and 10 chil-

dren.

Calculate employment, unemployment, the labor force, the unemployment rate,
and the labor-force participation rate. Treat all nonchildren as the adult popula-

tion.

Raisetsud1 16
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M2-05 MWEhfiik sV
Mankiw 9e, Ch2 P&A 2
value added 34 Ifi; intermediate good H1[A]7f; final good H 47 I
A farmer sells wheat to a miller for 1, the miller sells flour to a baker for 3, and

the baker sells bread to a household for 6. Find the value added at each stage
and the contribution to GDP. Explain why adding all three sales is incorrect.

Raisetsud1 17
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M2-06  Huligize b inff ik A GDP
4% AL B, Q3 Aif

investment #¥%; government purchases EJffIli3%; net exports 4+ [

For each transaction, identify the affected componentsof Y = C +1 +G + N X.

Assume the computer is newly produced in the current period.

1. A domestic firm buys a domestically produced office computer.

2. A domestic producer sells a computer to a foreign company.

3. The domestic government buys a domestically produced computer.

4. A domestic household buys an imported computer.

State the direct effect on domestic GDP, holding other transactions fixed.

Raisetsud1
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4530 [EERMA S

National Income

#fE: Mankiw 9e Ch3; g Chapter 3 %k}

3.1 BRI i

Technology and long-run output

PRINCIPLE B ASHA, F-HiAbrr= e REa Zmm.

A% (production function) YV = AF (K, L) B4 (capital, K). 753
(labor, L) #IE=# (productivity, A) #ALHr=th. AJj%EA (human capital,
H) RZESHEE. WHFEMEGE, TRMERMIE A i (land, N) ]
HEABREL

k=t (marginal product) J&#E H A [ A S — B4 AT A1
g, B A AR S BRI AR IR . Ta) RS CE RIS ST
PR bR R, BR DA RS TS 2 S B

MPL:%:%:W MPK:g—Iy{zgzp.

W 324 LT ¥ (nominal wage), w 2 5EPR T %% (real wage); R N¥EAL L
M, p AL ME. BAMS AN RAEME NI EREFZ r e L, M
KU BEA IV BH HOAE — 5 4 [6] — &

B A4S (constant returns to scale, CRS) ZR i F A G 3 2 B~
WA 25 Mbrre&idi (diminishing marginal product) 2 HABBAANAL . H
GNP A A bR otk TR . 3 n] DA 80T .

3.2 Cobb-Douglas {4 G5k %

Cobb-Douglas shares and comparative changes

PRINCIPLE 88 @I Ay BRI EL Bl 5, (EORE B AR AL BB IR (B HE .

Raisetsud1 19
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Y Y
Y = AK*L'™®, MPK =a~—, MPL=(1-a)=.
K L
MPKK MPLL _ .
v = «, v = Q.

WAGH (income share) J& Qi iz A, WHEEBRA, 2R
NER R SEgrE IR 1 2L M SRR 2 3 AT A AR

—fRY = A[[ X}, 454000 1 1 CRS, BEEHEH a;. HHEBAM X
W (L+9)X, THFRRS X0, W KETH (1+9)", HEKRK 1+9)° - 1;
bg Hog/NVEAH—Br il

SPANTERF Y = KY3LYSHYS  MPL = Y/(3L), MPH = Y /(3H).
GAGERAE A L on—pAL H, REAZGHE R4t L, T®IE (MPL +
MPH)/MPL = 1+ L/H. %A T NRRHEA 2RSS, PRSI, 4 6Ekk
AN I GEAM G A AL

3.3 W Al sy hitidk . fitE L BesE

Consumption, saving and investment equilibrium

PRINCIPLE JERFE D R#EE, FREAREEEET6E.

A7 HCIC A (disposable income) A Y — T, X B T 2B, TH 9% R %L
(consumption function) C = Cy+ (Y —T) 1, Co N HFHTFE (autonomous
consumption), ¢ ZHIPRIEZE{H M (marginal propensity to consume, MPC), 3
N2 — B AT SCECSOA H T 2R R4

S=Y-T-C, 8,=T—G, S=8,+8,=Y—C—G.
Y=C+I+G = I=5 (HHMHLH) .

FLNf#EE (private saving) & FA NUAJEFLFIE 2% : BUF %2 (public saving)
SR K, FUEATIE R (budget deficit). ERf## (national saving)
RWEZ . JBRF% (real interest rate, r) i EEESIIME BEI0 LR A s R
R (investment demand) @ FE r P

TERMEM AT, Y ifitaoE, G T %7€, IH AR SCREA R, S
R r i, R R AR . W BBl (loanable-funds market) iy I(r) =

Raisetsud1 20
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PUEBMRIR . KA [ =a—br, WAHHA r =5 %K 5%, ifigr=0.05%
7~ 5%

3.4 Wgcnindi 9B HHER

Fiscal shocks and crowding out
PRINCIPLE AZMBCRAFGENR TS (68, B0y,

TEFE Y MR 3 G iR T, A%, AS = —AG. FIZR BT}
i Al = —AG, st (crowding out). X BIHAIIHLIA T HLHE.

AC = —cAT, AS,=—(1—-c)AT, AS,=AT—AG, AS=cAT—AG.

MRt E RS, (AR AMEE T PAFTmHEY 3K (balanced-budget
expansion) W2 AG = AT, BUFEE AL, HEEREERD (1-c)AG.

P BN (investment tax credit) FEAREAEHT I NA, B FEFH K.
TR E GBS T, IR TR, AR & A Sl B g,
¥ (residential investment) Yy HFZ KL /D . #FECR A SR BLISCR
I, WA T, NREIRI I IR B E A A SRR AR

Raisetsud1 21
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3.5 e ICHEE S R

English Definitions and Principles

1. Technology and long-run output

A production function maps capital, labor and other inputs into output, condi-
tional on productivity. Human capital represents productive skills; land can be
a separate factor. A marginal product is a partial derivative holding other inputs

fixed. Competitive real factor prices equal marginal products.
The real capital rental price is not by definition the loanable-funds interest rate.

Constant returns to scale means scaling all inputs by the same positive factor
scales output by that factor. Diminishing marginal product concerns increasing

just one input while holding others fixed. A technology can have both properties.
2. Cobb-Douglas shares and comparative changes

For Cobb-Douglas production, multiplying a marginal product by the corre-
sponding input gives its exponent times output. Thus exponents determine com-
petitive factor-income shares. With exponents summing to one, factor payments

exhaust output.

If a quantity depends on an input to power b, an input increase by factor 1 + g
changes that quantity by factor (1 + g)’. The approximation bg is not the exact
percentage change.

In the three-factor human-capital model, a skilled worker receives both raw-labor
and human-capital payments; this gives the wage ratio 1 + L/H.

3. Consumption, saving and investment equilibrium

Disposable income is Y — 7. In C = Cy + ¢(Y — T'), autonomous consumption
is Cp and the marginal propensity to consume is c. Private savingis Y — 7 — C,
public saving is 7' — G, and national saving is their sum, Y — C' — G. A negative

public saving is a budget deficit.

In a closed economy the resource identity requires investment to equal national
saving. With fixed output and fiscal policy and consumption independent of in-
terest, saving supply is vertical. The real interest rate adjusts investment demand

to that supply. Its numerical units must match the investment equation.

Raisetsud1 22
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4. Fiscal shocks and crowding out

With fixed output, a government-purchases increase reduces saving and crowds
out investment. A tax increase lowers consumption by cAT, private saving by
(1—¢)AT, and raises public saving by AT if purchases are fixed. National saving
changes by cAT — AG.

A balanced-budget expansion leaves public saving unchanged but reduces na-
tional saving. An investment tax credit shifts investment demand; under fixed
saving it raises the interest rate without changing total investment. A selective

business credit crowds out residential investment.

Fiscal effects on saving must be included only when permitted by the specified

model.

Raisetsud1 23
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M3-01  ZZEEA ™ S A5 il
EES A, Q4
constant returns to scale FIHR A AL ; marginal product #1 P57~ & ; factor share ZZE /4
Let Y = 20L05 K4 N with L = K = N = 100.
1. Calculate output.

2. Establish whether the technology has constant returns to scale.

3. Under competitive factor pricing, derive land’s marginal product, real rental

price, total income and income share.

Raisetsud1 24
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M3-02  BpgestififiE S F il
% B, Q4
private saving fA A\ i % ; public saving Effif#; crowding out £t il

An economy has
Y =6000, C =600+0.6(Y —T), I=2000-100r, G =T = 500.

Here r is measured in percentage points: » = 4 means 4%.

1. Find consumption, private saving, public saving, national saving, invest-

ment and the equilibrium interest rate.

2. Let G rise to 1000, holding 7" and Y fixed.

Recalculate the above quantities and draw the loanable-funds adjustment.

Raisetsud1 25
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M3-02 Working space

Raisetsud1 26
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M3-03 Cobb-Douglas Rk {L
HW1: Ch3 P&A 4
real wage SR 1% ; real rental rate %A SRl 4r; diminishing marginal product i1 77 7= 5t

28 Dok

Let Y = AK%3L%T and assume competitive factor markets. Find capital’s and
labor’s income shares. Separately consider a 10% increase in labor, capital, or
productivity A. For each shock, determine the exact percentage changes in out-

put, the real wage and the real rental rate.

Also give the usual first-order approximations.

Raisetsud1 27
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M3-03 Working space

Raisetsud1 28
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M3-04 N F3%iA 55 895 sh 1.5%
HW1: Ch3P&A7

human capital A\ fj%57; skilled worker 4251\ ; wage premium ¥ f/r

Consider Y = K'/3LY/3H'/3, where H is human capital. Derive M PLand M PH
and explain how increasing H affects each. Find the income shares of raw labor

and human capital.

A skilled worker supplies one unit of raw labor and one unit of human capital,
while an unskilled worker supplies only raw labor. Derive their wage ratio and
its response to H. Explain what the model can and cannot establish about schol-

arships.

Raisetsud1 29
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M3-04 Working space

Raisetsud1 30
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M3-05 BeHiBi L S e he B
HW1: Ch3 P&A 12
investment tax credit & ¥Rl ; business investment /4% % ; residential investment

R

In the closed-economy model with fixed national saving, total investment con-
sists of business and residential investment. A tax credit raises business invest-
ment demand at every interest rate but does not directly affect residential invest-

ment demand.

Draw the loanable-funds market and determine the changes in the interest rate,

total investment, business investment and residential investment.

Raisetsud1 31
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M3-05 Working space

Raisetsud1 32
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M3-06  Bii 51 B s i be g
Mankiw 9e, Ch3 P&A 8; P 1l 57 4y i 247
MPC i1 Fri 2 i) ; balanced budget -4 i
Suppose M PC' = 0.6 and output is fixed. First let taxes rise by 100 billion with
government purchases unchanged. Calculate changes in consumption, private

saving, public saving, national saving and equilibrium investment. Then repeat

when both taxes and government purchases rise by 100 billion.

Assume investment decreases with the real interest rate.

Raisetsud1 33
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Han MR

The Monetary System

A Mankiw 9e Ch4; 2 Chapter 4 ¥k}

4.1 WSRMIBEE S Rh LA

Money, bank deposits and the monetary base
PRINCIPLE ARG SHATHES SR Bemftas 558 B A .

5N (money) ZiEFWEZ A TR L™, BAZHES (medium of
exchange). T (unit of account) S {Efi#K (store of value) BHEE. T
ftem (commodity money) i H B ARG MR YoEttm (fiat money) H&E
il H 32 M A E RS i INAEAN L

A R AR 52 k4G (money supply ) M : 4 ARFFAT H3E 5% (currency,
Cu) AT ATHI A TR (deposits, D). #47HER 4 (reserves, R) J2HifT
PREEPEREEE T, AEEFAERN A AR Z AN S MR A M.

M=C,+ D, B=C,+R, crz%, rrz%.

TR AE (monetary base, B, #aifFic H) BIEARMAE SHEITHER 4.
PaA7E L (currency—deposit ratio, cr) BULTAR; WA ST (reserve—
deposit ratio, ) HETHUMFNRITAT R SLbs rr W & HHIMER S (excess re-
serves), NLEETHEERALILE,

e ffide (balance sheet) Y 2 95 /=45 T GUINAN G . ARATHE = U HGHE &
4. Bk, iR AR RATRIE P . SR T IC AR PR AT BN
T, HBCA A AT ALl b

4.2 SRBNM K

Deriving the money multiplier

PRINCIPLE I [A]—/AMFak B Ak e m S AL, FEUL.
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1+4+cr
cr+rr

M=(1+cr)D, B=(cr+rr)D = M =mB, m =

52 M 74U (money multiplier, m ) 23X PN G &1 L 7R 88 LR TS, AM =
mAB; N ARBERATIAE R, S B me.

a—m<, @:&<0 (rr < 1).
orr der (er+rr)?
ERNELS 4 (100-percent-reserve banking) XFW rr = 1; #4rE#54: (fractional-
reserve banking) XfM rr < 1. BEEZ AT AEES S ARIE, S5
B FE AT SRR AR
BHES a=Cy /M, Mdkere I D=01—-a)MHcr =a/(1—a). &K
M#EZMEH D =0, cr NEL, WHBEMN M = B = Cy.

4.3  BORBRIESRITIAR
Policy operations and bank capital
PRINCIPLE Sl LAt b ik @ e g as , s o At 2k i AR H

NI #E (open-market operations) & AT SEIES: K AFHIERT 5%
M, SEH . AT RA T BEE KA #E& S AT R (interest on
reserves ) A{FHATHER rr, SFEARIEE. HATRME (bank panic) TJ 2 AR$E
cr, BISEECRRANAS s 0T Ml . JATsems B FEeh, EABENIE AR, RTT
TR ERS T M .

BATHEA (bank capital) BT # i (equity) J2 ¥ FnamimF 4, W
WCBE PR . RS G R TRV ER D A X BT, N2 PR R DN AR 2 IR AR T 7%
T

A AFE AA
E=A-L, (=5  —J ={( (GfifEE) .
FIAT (leverage) iR W= AR AL XA 2 O T 40 LB . 03K %Y (loan default)
PR R AE LTRGBS, AFE TR VTR, RN E R AT MR Bk
FIRBARR G IR, RETARRE A shi s .
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4.4 YeSCHEE S R

English Definitions and Principles

1. Money, bank deposits and the monetary base

Money serves as a medium of exchange, unit of account and store of value. Com-
modity money has nonmonetary uses; fiat money is accepted through institu-
tions. In the simplified model, money supply is public currency plus deposits.

Bank reserves are not added again to that total.

The monetary base is public currency plus bank reserves. The public chooses
its currency—deposit ratio, while banks and regulations determine the reserve—
deposit ratio, potentially including excess reserves. A bank balance sheet satisfies

assets equals liabilities plus equity.

Deposits are bank liabilities; reserves, loans and bonds are assets. Deposit cre-

ation and base-money creation are distinct.

2. Deriving the money multiplier

Expressing both aggregates in terms of deposits gives M = (1 + ¢r)D and B =
(er +rr)D. Their ratio is the multiplier. Fixed ratios imply AM = mAB; chang-
ing ratios require recomputation. Higher reserve holdings lower the multiplier,

and a higher currency ratio does so when rr < 1.

The currency share of money, a = C,,/ M, differs from the currency—deposit ratio:
cr = a/(1—a). If there are no deposits, this ratio is undefined and the definitions
directly give M = B. Full reserves and fractional reserves refer to rr = 1 and
rr < 1.

3. Policy operations and bank capital

An open-market purchase adds base money; a sale removes it. Central-bank
lending also affects the base. Interest on reserves can induce higher reserve ra-
tios, and a bank panic can raise the public currency ratio, lowering the multiplier.

Monetary outcomes therefore depend on both policy and private behavior.

Bank capital or equity is the residual of assets over liabilities and absorbs losses.
Owner-provided loans remain liabilities. Leverage is assets divided by equity.
With liabilities fixed, percentage equity changes equal leverage times percentage

asset changes.
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Apply a loan-default rate to loans, rather than to total assets, before calculating

the equity effect.
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M4-01 Wiknam [T R 52058
HW1: Ch4 P&A 4; 4% B, Q5

monetary base $% i #:%ll; reserve #ii£4r; deposit f£#; money multiplier £% i %1

The public holds 1000 in currency and 4000 in deposits.

Banks hold a reserve—deposit ratio of 0.25 and have no equity or nondeposit bor-

rowing in this simplified aggregate balance sheet.

1. Calculate bank reserves and loans, the money supply, the monetary base,

the currency—deposit ratio and the money multiplier.

2. How much government debt should the central bank buy or sell to raise the

money supply by 500, holding both ratios fixed?
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M4-02 RHBOR SR BATITA
HW1: Ch4 P&A 2; 44 A, Q5. Q6(b)

open-market purchase A FF 313K ; interest on reserves #E454x F| . ; currency ratio ¥ 4x
T

Use M = B(1+cr)/(rr+cr), with0 < rr < 1.

For each event, trace the effect on B, the multiplier and M/, holding all unspeci-
fied factors fixed:

1. The central bank purchases government bonds.

2. Higher interest on reserves induces banks to raise rr.

3. Central-bank lending through a term-auction facility falls.
4. An ATM computer virus induces the public to raise cr.

5. Newly printed currency is distributed to the public; assume cr, rr remain

fixed after adjustment.
6. A tax on checks induces greater use of currency.

7. Evaluate: “The central bank alone determines the money supply.”
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M4-02 Working space
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M4-03 ] SR A AT B A ] G mat gy
Mankiw 9e, Ch4 P&A 3

100-percent-reserve banking 44/l & 448171l B ; fractional reserves /54>

The monetary base is 1000.

Find money under each separate scenario:
1. All money is held as currency.
2. All money is deposits and banks hold 100-percent reserves.
3. All money is deposits and rr = 0.2.
4. The public holds equal amounts of currency and deposits, and rr = 0.2.

In each scenario, how much must the base rise to raise money by 10%, assuming

the scenario’s ratios remain fixed?
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M4-04  HATR 5 B LL BN e 5
Mankiw 9e, Ch4 P&A 5
bank panic {4 TR ; currency share B 478 68 M i b H
Panicia has a monetary base of 1000. Initially one third of money is currency,
and banks keep one third of deposits as reserves. During a panic, the currency

share of money rises to one half, while 7r remains one third. Find initial and final

money.

How much should the central bank purchase in an open-market operation to

restore initial money under the new ratios?
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M4-05  HATH ™ i SHFF
Mankiw 9e, Ch4 P&A 9; FTATHLHLE P&A 8
bank capital {R47% A% ; equity Ir EH3G; leverage AT
A bank has equity 2000, borrowing from its owner 4000, and deposits 14000.
It holds government bonds 7000, loans 10000 and reserves 3000. Construct its

balance sheet and compute leverage. Then 5% of loans become worthless, with

no change in liabilities: find assets, equity and their percentage losses.

As a separate comparison, a bank has leverage 20: what happens to equity when

total asset value rises 2%, or falls 5%?
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Inflation

A : Mankiw 9e Ch5; 2 Chapter 5 ¥k}

51 B iRtminERbim L
The quantity equation and inflation
PRINCIPLE fE&F:fm B3 B 5= B Rik, A1S53I58 MK @KL .
PEMREHEE (velocity of money, V1) K4 L SR MRZ L, FoR—H
QTP SR 2 AR S .l U EIBE T RE (quantity equation) :
MV = PY, -
gy tgv=r+gy, (I+gu)1+gv)=(1+m)(1+gy)

H—ITASRIES XA, BURIE (quantity theory of money) HE—EE
JEFAIRRAE . KIS FR ™ BORFIZE R e o I 58 MR S S K-
TR L TR B T 3G LA K AR AN AR B ok B R A o XTI A RDRS AR
S BEOE A e AR 2 AR .

LPR R A (real money balances) M /P @48 MK ). #75KN kY,
fif M/P = kY 55 V = 1/k. 587K (money demand) &4 BFiG 1Y 5 M7
i, NEA BRI, WAZEHITE.

Hemd ik (monetary neutrality ) 2K 144 SCHT AR AW AN BC8 S5 o 5 1 i
A T4k (classical dichotomy ) 1855 BB fFl 44 SCAR & K Ui 43 FF
AN UEHIEIN RS T R GE

5.2 Rl WK SR MRA

Interest rates, inflation and money demand

PRINCIPLE JEX7p45 55k, BRAHMSHEE.
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# SR (nominal interest rate, i) PASE TSI ; SEPrFI2% (real interest
rate, ) DARS WAL f3iT 5. Fisher % & (Fisher relation) W [—2 &4 M4
SRR

142 .
1+r:1+7r, TR —T.
imrrt (HEER) . T i (S

TiliE Ak (expected inflation, 7€) HeiE £ [A] 25T B T 4 SE B JliAs - S b
A Ak P e SR SC PRI RS . Fisher 248 (Fisher effect) J& 55 PR fl g}, il
Wk b T4 SRR — L —

FrA RN RS TEGT T ids4 R, BTeA% LRI 2Rl 54 (op-
portunity cost) o —MRIEFRRBTER L(3,Y) X 0 B XGRS Bh
M/P=L(i,Y); i« FFHETRTWE, 4@ M BEE P Bt UlASE RS2 R
A HIPAN KT, P ERTH A AN ST 2 e B 8 kR

5.3 LTy, Biw kA

Purchasing power, taxes and inflation costs
PRINCIPLE  BiJF 52 # L EM, MRNIHEKET, SlaitRilam®.

[ 58 4 AT PR 2 A/ P 44 (annuity) e & FIUE B — R4S
W, A ASIREY N, 5581k (indexation) fEATE- S AR L, IfR
PLEWK T -

1+ (1 —7)

= (BERAET 4 leas . FEHAMIL 4R -

1+ rafter =
ARG (nominal capital gain) W REAKMEYI M L3k, #BLHIHE 4
SOCEEAER, PR BT e fERE B . ANEK (unexpected inflation) i
SRR ] 7 44 SUAA At 95 O SEBR AT EL, FEAERON S DS N2 ) B 40 Be 3K 7
EENEHA (shoeleather costs) /2 Ay i /b4 i T A 252 5y (A R AS - S FRLA
A (menu costs) JEPHEEANFEAY A FIXTMA&HLEN (relative-price distortions)
K HAFE B AT HHIEEL (confusion and inconvenience) >k %
T RIEATRE . X LR AN EHLE], N g 8 B R B R —Ff, ik -k
CHAKAER . $5TBL (seigniorage) @ &ATH MBUSHHIE, MWHKEL (inflation
tax) SRIEE KRR T, TR ARAS R B L R 8 A A ] .
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54  YESChkaE A

English Definitions and Principles

1. The quantity equation and inflation

Velocity is nominal expenditure divided by money, so MV = PY is an iden-
tity. Quantity theory adds assumptions of stable velocity and supply-determined
long-run output. Conditional on other growth rates, faster money growth then

raises inflation.

Log changes add exactly; ordinary discrete percentage rates add only approxi-

mately, with the product equation retaining cross terms.

Real balances are purchasing power held as money. Equilibrium with demand
kY implies V' = 1/k. Money demand concerns desired asset holdings, not in-
come or total wealth. Monetary neutrality concerns real allocations in the long
run; the classical dichotomy separates real and nominal determination under

those assumptions.
2. Interest rates, inflation and money demand

Nominal interest measures money returns; real interest measures purchasing-
power returns. Exactly, 1 +r = (1 +14)/(1 + 7), with r ~ i — 7 as an approxima-
tion. Expected inflation enters ex ante contract pricing, while realized inflation

determines ex post returns.

With fixed real interest, the Fisher effect raises nominal interest roughly one-for-

one with expected inflation.

Nominal interest is the opportunity cost of non-interest-bearing money. Real-
balance demand generally decreases with ¢ and increases with real income. With
fixed money, lower desired real balances require a higher price level. A current

level jump must be distinguished from an ongoing inflation rate.
3. Purchasing power, taxes and inflation costs

A fixed nominal payment has real value A/P. An annuity is a contractual pay-
ment stream; indexation links payments to a price index. When taxes apply to
nominal gains, taxes may be due even if the investment loses purchasing power.
Compute after-tax nominal wealth first, deflate it, and only then calculate the

real return.
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Unexpected inflation redistributes purchasing power under fixed nominal debt.

Shoeleather costs are resources spent economizing on money; menu costs are
resources used changing prices. Uneven adjustment distorts relative prices, and
unstable monetary units create inconvenience. Seigniorage is resources obtained
by issuing money; the inflation tax describes the erosion of money holders” pur-

chasing power.

Their precise numerical relationship depends on the setting.
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M5-01 %t )i Fisher 3¢ 2 M 1K i
fE4FH A, B, Q6(a); % B, Q6(b)

velocity #¢ il 4% ; Fisher equation Fisher J7F; real interest 55 il

On Vulcan, velocity is constant, real output grows by 4%, money grows by 10%,

and the nominal interest rate is 9%.

Evaluate and explain:

1. “The real interest rate is 5%.” Use the course’s growth-rate approximation,

then check with exact discrete rates.

2. “Faster money growth always implies higher inflation.”
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M5-02 iR, S K0k
Mankiw 9e, Ch5 P&A 2
real money balances 327 5% M 4340 ; money demand 5% 77K
Real money demand is (M /P)? = kY. Initially k is constant, money grows by
12% and real output by 4%. Find velocity and approximate inflation. Explain

what happens to inflation if output growth rises, and if velocity instead grows at
rate gy > 0.
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M5-03  pillanhk s Eer ¥tk 13k st

Mankiw 9e, Ch5P&A 3

expected inflation FillliE ik ; opportunity cost Hl£s A2

Money demand is (M /P)? = 0.2Y /v/i, with i in decimals. Initially i = 0.04,
Y = 1000 and M = 1200.

1. Derive velocity and find the initial price level.

2. Expected inflation rises by 5 percentage points while the real interest rate
stays fixed.

Find the new nominal rate, velocity and price level if money stays fixed.

3. What money supply keeps the price level at its initial value?
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MS5-03 Working space
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M5-04 34 LW ERBE S I AE 2 e 3L g
Mankiw 9e, Ch5P&A 7(b,d), HAb#H

nominal capital gain 44 X A4S annuity 4£4>; purchasing power 143K 7

1. An investor begins with wealth of 1000000, earns a nominal capital gain of
50000, faces 10% inflation, and pays a 20% tax on the nominal gain. Compute
tax, end-of-period nominal wealth, real wealth in beginning-period prices,

and the after-tax real return.

Compare with the pretax real return.

2. A fixed nominal annuity is unchanged while the price level triples. What

happens to the purchasing power of each payment?
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The Open Economy

KA. Mankiw 9e Ché; #45F2 Chapter 6 ¥k}

6.1 JFIRERH MW SR s id %
Trade flows and international financial flows
PRINCIPLE B i 5 SEAS It A [A) — W U 22 B0 A P T o

T %55 (open economy) 2 5E bR 5 54 miAc 5 . % H 1 (net exports)
oA 5% (trade balance) S CHE D IEE N 2 (trade surplus) ,
TAE N 52 (trade deficit) .

Y=C+I+G+NX = §S-1I=NX, S=Y-C-G.

S — I @ AR (net capital outflow ) : [ YA E5 AT [ Py 4% 9% A i
TR ESNE ™ TUEZRRS B NGRS AN EI R T . SRl Bl Sy 40 T
F* (current account) if [ F SR HRINA SHRE, ARERBEEEH NX
FORINR IR A o

/NEFFZE % (small open economy ) KSR JE DABAS AL FISR | 58 0T A
Tzl (perfect capital mobility ) H.¥ 7= RS AT R 5 22 e A0, r =%,
RS 5 AN 55 T AR o . JERARIEIRE S, Wk PR RN, JmiA
.

6.2 AR D RS
Exchange-rate conventions and relative prices
PRINCIPLE Jo58f, HEAN, REABTHIZE.

# GLF (nominal exchange rate) J&PiFR 5L MIACHE LA AMHEGIA e
PR MR AT, JLERACINT /AT e T FRA MY XIHE (appre-
ciation) . I HMAT /AT, WESET 1/e, EF IR,

SPRLA (real exchange rate, &) J A [ " SRR ST i ) A -
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eP P* e1 e P/R
= F, e =&E— — =

c P’ Eo_%Pf/PJ'

eP XEARE - M AT, BRASNE OS5 A5 25 AR A . e 102
ARTSERRTHE, AREF A5, W As R dEams g BT, BroAbsiE
BOE N NX(e) [ iR

WL 34 (purchasing-power parity, PPP) e/~ ml kb, 7] 525 HZ M5
BREAASE ST, TN EI S Mt irAs—2, WleP = P e = 1. FES G M.
JoT 2 22 S 1 52 oy AN ™ gy PPP RAL AT 44 OTHERE S SEPr Iz AR R I H 3, 2
2t ) 2% FE P E 4o

6.3 Gyt A

A unified policy-transmission sequence

| PRINCIPLE SEdRiE S — 1 1548, FkaeMfnshit @d i nFREs).

— S=Y-C-G, r*—I, S—-I->NX()—e

[E I3 (fiscal expansion) W/ RS, HEATTIHIMAZRS, 5l
G A S R s IR R, A ERI S R A, SN KR
VUSRS LRI, AR FREVE T S — T RO, SCRRIE (AT h L. 273
SEAM AR B R IR, AN N A 4

VECUREF BB (tariff) PERSal NX(e). AURAHES. BEVERE, Sl
CRAUBETIE S — 1, BOLATRGN Eh 5 R b, B AR
PR, IR TERK A s 5 25

UL S T K R R S, T, N X e, AL M/P = L(i,Y)
WUE P e = eP* /P USK, ST R A B R A % R R
it /N 0 R0 ) R AT B, AR WA
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6.4 B SCHEE S A
English Definitions and Principles

1. Trade flows and international financial flows

Net exports are exports minus imports; a positive balance is a trade surplus and
a negative one a deficit. The resource identity implies S — I = NX. Saving
not invested domestically finances net foreign asset purchases, called net capital

outflow.

A current account can contain income and transfers beyond trade, which this

simplified model abstracts from.

A small open economy cannot affect the world interest rate. Under perfect capi-
tal mobility and the model’s asset assumptions, domestic real interest equals r*.
Domestic saving need not equal domestic investment: calculate saving from in-
come and fiscal policy, investment from the world rate, and net exports as the

difference.
2. Exchange-rate conventions and relative prices

The default nominal quote is foreign currency per unit of home currency, so a
rise in e is nominal home appreciation. The reciprocal quote reverses numerical
directions. The real exchange rate is e P/ P*, the relative price of home goods in

foreign-good units.

A higher real rate makes home goods relatively expensive and lowers net exports

in the standard model.

Purchasing-power parity predicts eP = P* for comparable tradable baskets un-
der restrictive arbitrage assumptions. Trade costs and nontradable or different
goods can prevent strict parity. Real exchange-rate changes combine nominal

exchange and relative price changes, so nominal and real movements can differ.
3. A unified policy-transmission sequence

Determine consumption and saving first, investment at the world rate second,
and then net exports and the real exchange rate. Domestic fiscal expansion low-

ers saving and net exports and causes real appreciation, with investment fixed.
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Foreign large-country investment incentives raise the world rate, lower home in-

vestment and cause real depreciation and higher net exports.

Trade-preference changes and tariffs shift net-export demand. With unchanged
saving and investment, the exchange rate adjusts while equilibrium net exports
remain fixed. A pure long-run monetary shock changes prices and nominal ex-

change rates while leaving the real allocation unchanged.

Separate policy experiments must reset to the initial equilibrium when specified.
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M6-01  /IEDFRERHT R 52 R B v i
AR A, Q7

small open economy /NETFH 47 ; trade balance 575 22%4j1; real exchange rate SZPRi[ %
The economy satisfies
Y =500, G=T=100, C=25+0.75(Y = 1),

I =100 — 57, NX =50 — 50¢, r=r*=>5.

Interest rates use percentage-point units. Calculate consumption, saving, in-
vestment, net exports and the real exchange rate. Then separately consider (a)
G = 125 with other initial exogenous values unchanged; (b) a rise in r* to 10
with G restored to 100.

Explain the causal sequence in each case.
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M6-01 Working space
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M6-02 SbEEEe SR bt A AL
H4E4% B, Q7; Mankiw 9e, Ch6 P&A 9
world interest rate {5 3% ; net capital outflow F+7 A
Several large foreign economies introduce investment tax credits. Analyze the

world loanable-funds market and then a small open home economy. Hold world

saving and the home economy’s own saving and investment schedules fixed.

Draw the relevant shifts and explain the effects on r*, home investment, net cap-

ital outflow, the real exchange rate and net exports.
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M6-02 Working space
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M6-03  HR LS —IF IR BT HESR
Mankiw 9e, Ché6 P&A 1

nominal exchange rate 44 S j[.¥; monetary neutrality 5% i 1%

For a small open economy, separately analyze each event. State changes in

S,1,S — I, NX,¢;discuss the nominal rate e where relevant.

Define e as foreign currency units per unit of home currency, so ¢ = eP/P*.
1. Households consume less at each disposable income.
2. A domestic investment tax credit raises investment demand.
3. Households prefer more imported goods at every real exchange rate.

4. The money supply doubles in the long run, with money demand and real

fundamentals fixed.

5. Real money demand rises, with money supply and real fundamentals fixed.
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M6-03 Working space
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M6-04 3 VT SGBEA A 5 5 by i 02
Mankiw 9e, Ché6 P&A 6
tariff XFi; protectionism % 5 {#4"; appreciation JHH
In the classical small-open-economy model, the government imposes a tariff on
imports. Assume saving, investment and the world interest rate are unchanged.

Draw the net-exports market and determine the effects on the real exchange rate,

net exports and trade volumes. Explain who may benefit and who may lose.
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M6-04 Working space
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M6-05 S p4 aflids 19 bRl %
Mankiw 9e, Ché6 P&A 10
PPP 43K 7 T4y ; depreciation IZ{f; relative price FHXJ 4%
The peso—dollar exchange rate changes from 10 to 15 pesos per US dollar. During

the same period, US prices rise by 25% and Mexican prices double. Calculate the
change in the relative price of US goods in terms of Mexican goods.

For a US traveler, how does the dollar cost of the Mexican basket change, and

how does that change compare with the US price level?
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H7n Rlbishiniy

Unemployment and the Labor Market

i Mankiw 9e Ch7; 4% Chapter 7 %4}

7.1 WAREF RS AR

Worker flows and the natural rate

PRINCIPLE FSRMAFET R, AR2EA KL, WA ASTAE.

el WA B F AR 5 S P AR AS [ i, BIER (job-separation
rate, s) DAL B4R, $B) THER (job-finding rate, f) DA% ML# K4, 15
EIEH ) L= B+ U, SR TR A i i ez b -

U1 =U + sk, — fU = sL + (1 =g = f)Ut,
u*:sjf, ug —ut = (1—5— f)(up — u*).

Fa75 (steady state) £&f% sE = fU R ENBR . HRFKZEK (natural
rate of unemployment) JgAH W i F- 517 R 554 NI IE R Sl 85K
YAVCHC SR Eed B s BRI s Bl [ SR IRBCIR AL RS .

B —s— f] < I EMmERGSSIE: A s+ f <1, WAEAERSE.
XA BRSO R — IR P8, ARETECAE T B IS PR ol 3
EIVIVASE ZEIES A (o

7.2 PEEE. TUERIPESG Sk
Friction, wage rigidity and employment
PRINCIPLE  SEAWT YR MBI, P25 s Kol e SEbr e f -

JEEM: S0l (frictional unemployment) g H 54 A L AFE -5 PCRECHr R 1 B
[E), BRAE RG0S5 TR Rl RBAAfE. 458 PE2R L (structural unemploy-
ment) FEARTE FES RSN L. TS T P SERRSERR R ¢ . ik
L% (minimum wage). L% (union) W 5L (efficiency wages) 1]
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RE SR TR B A 5 28R TYER B 3 T DA R o,
(LSO, RRBURFE T,

54953k (labor demand) K [ w = MPL. %7 TV Rl L
LB, TSI AR . A5 2R AR T (binding minimum wage) 4
i FIE G TV

LD - LD('LU), Lemployed = LD (U_))y

U
U= Lg— Lp(w), v=— (EEz5) .

Lg

=

T EREARIERZ5 3 A (total labor income) wL FJF, FAhll& T
e AP BOR T, B D ARG wl, Al A 3R A3 H #i
AMBARE, RN BEHE LTS O ARl & #E H B 4 ER 553 g

7.3 Arilrimah o LB

Sectoral mobility and reservation wages
PRINCIPLE 2R3 3B1 TH) T MR S MR 2 0301, ARE R A BAEA

352 J13fish (labor mobility ) #& T AW [ H e 4247l i b i) - m] b T ARG
M., TaREREAL T Re iz TRk, B i TAFEA S —47
W, RS —ATl T ¥R

PR T.¥% (reservation wage) J&55 8l # B2 TAEM AR T 0E . ansfmei
i Rl TR B LHEBERX—ACFAT, A2 R R 8 L N5
Kigf, Ha ARl Gt FRE T ARMAIE &G TAE L8 H & Lo
KABIUE /2 ZBREBIITH R — R hS — 55— L% — A E TR
RRAH.

—
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7.4 HESCHEE S A
English Definitions and Principles

1. Worker flows and the natural rate

Separation rates apply to employed workers and finding rates to unemployed
workers. With a fixed labor force and transitions from beginning-of-period
states, unemployment follows Uy 1 = sL + (1 — s — f)U;. Steady state equates
person flows, sE = fU, giving u* = s/(s + f).

The natural unemployment rate is the long-run normal rate under given institu-
tions and behavior, rather than zero unemployment. Deviations converge when
|1 — s — f| < 1. Transition timing matters: do not apply a beginning-state prob-

ability again to workers newly entering a state in the same period.
2. Friction, wage rigidity and employment

Frictional unemployment reflects time spent searching and matching. Structural
unemployment involves persistent obstacles or insufficient jobs, including wages
above market-clearing levels in this chapter’s model. Minimum wages, unions

and efficiency wages can generate wage rigidity.

Efficiency wages are voluntarily high firm wages intended to improve produc-

tivity or incentives.

Competitive labor demand satisfies real wage equals marginal product. A bind-
ing wage floor lies above the clearing wage; employment is then demand at
that floor, and unemployment is excess labor supply under fixed participation.
Higher pay per employed worker need not raise total labor income because em-
ployment falls.

3. Sectoral mobility and reservation wages

Labor mobility tends to equalize comparable sector wages. A union wage can re-
duce employment in its sector and displace workers into another, lowering that
sector’s wage. A reservation wage is the minimum acceptable wage. If full ab-
sorption would require a lower wage, the other sector employs only demand at

the reservation wage.

Solve the constrained sector first, then the residual labor market, and finally

check whether the reservation wage binds.

Raisetsud1 68



AT WP Rt

M7-01 & Blwf i i Ra i
Mankiw 9e, Ch7 P&A 2
steady state f275; transition probability 5444
In a dormitory, 10% of students in relationships break up each month and 5% of
single students enter a relationship each month. The population is fixed. Let u

be the single fraction. Find the steady-state single fraction and explain the flow-

balance condition.

Treat the rates as individual transition probabilities in the stylized model.
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job separation EH!; job finding $£%| T4F; natural unemployment [ &\l %

In each month, a fraction s of employed workers lose their jobs and a fraction f

of unemployed workers find jobs.

Labor force L is constant; transition probabilities apply to beginning-of-month

states.
1. Derive the law of motion for U; and the steady-state unemployment rate.
2. Derive uy — u* = (1 — s — f)!(up — u*) and a convergence condition.

3. For L = 10000,s = 0.02, f = 0.18,u¢ = 0.20, find first-month unemploy-

ment, steady-state unemployment and ;.
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4L A, Q8; Mankiw 9e, Ch7 P&A 5
labor demand 75 #75>K; binding minimum wage 4 23 A EK L% ; labor income 753

A

Let Y = 5K'/3[?/3. Firms are competitive, capital is fixed at 27000, and labor
supply is fixed at 1000.

1. Derive labor demand as a function of real wage w.
2. Find competitive employment, output, the real wage and total labor income.

3. A minimum real wage of 11 is imposed.

Find employment, unemployment, the unemployment rate, output and total

labor income. Compare with the competitive outcome.
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M7-04 T2, Bl ik 15
4% B, Q8; Mankiw 9e, Ch7 P&A 7

union T.2%; reservation wage {# i ¥ ; labor mobility 753} 771 3l

Labor demands in manufacturing and services are L,, = 200 — 6W,,, and Ly =

100 — 4W,. There are 100 workers who can move between sectors.

1. Find the common competitive wage and employment in each sector.

2. A manufacturing union sets W,,, = 25.

Find employment there and the service wage if all remaining workers enter

services.

3. Now suppose workers will not accept a wage below 15. With the union wage

still 25, find employment in both sectors and unemployment.
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