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SRR

The Science of Macroeconomics

4. Mankiw 9e Chl; iff2 Chapter 1 ¥k}

1.1 WEEhE, B SAE H
Questions, Models and Variables

Definition 1.1 Macroeconomics.

TG GFFI AR 25 = L A . skl &% A8 fk . Economic growth
RS 7 B A SRR RS inflation 254 (k4 1k F- |3} unemploy-
ment fEFFEGIT 51T WO TAREIEFES 4 H AR TAER AT AL ARAS . Busi-
ness cycle J& 2 i 2l Bl S8 KU S5 Rl i 5

Microeconomics W5y Kz . L ALEAATT A S S EAER , 72 WA

RPN Bl . SRS TR ARG S, FIE S i
RN [A] T T
Definition 1.2 Economic model.
S UTRIALE N AR R @S R4k X % . Endogenous variable Hif5i%U
TR K R LA PeE s exogenous variable IR SMZTE o [7]—AMAE A A
AP DAEAARFE Eh . SEHIRITHSEEARRR, HESEd BB i s m) —
B3

Identity &K & B FESE X R, BlanE RICAZFEES R behavioral
equation Hi{IAVEEANTFERAEEAS AL, BIANH 2R % equilibrium condition %
KABEAER T RIAAZ, BT a kA4S . 1555 A% BN RE Bl 2 R SR 7 1) o

Example 1.1 WIHETi3% AL
)| [ B R L2 5 == 7 7l )

®Qp =17—-2F.+ 10Pr, Qs =2+3FP.—5P.

Raisetsud1 1
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P hMER A, Pr ohA5Hiks, Pe M. TR D, S 4 5137 demand. supply.
Y53 Pr=Pg =1, HHFER

27 —2P.= -3+3P. = P.=6, Qp=Qg=15.

Pr, Pg NANERSR, Pe,Qp, Qs AWNEAR . RO Z MK, o mt
ARG .

Proposition 1.1 4w 5 HERGEE LS.
AR B — I i A A A

Proof. 4 Qp = Qs, 15%| 15+ 10Pr + 5Pg = 5FP., WiillfPA 5. Comparative
statics LU AME S UCEH G M, T EAEZ B A TR 7R O

1 S 1B < T G A b o 7 2 T 2=y ]| L 320 R A U .
ikt s) . Ceteris paribus F/RRFFHA LA

Example 1.2 A/ k¥l 2e & Sy BL.

Y =100+4K +9L, %A K =200, 355 L = 500 AN E, W'Y = 5,400,
EX AR, Y WA, K, LAME. 0 — PMERARREE AR, K 3l 6
A N A

1.2 WFRDRPE S0k R
Time Horizon and Prices

Definition 1.3 Flexible and sticky prices.

Flexible prices fgpfifitok H#e, #EITH HR; sticky prices [H AR, JEH LA
SEANREAL RN T A RE o R IDI M AR 3 8 R ) RGN GG e A P 25 e
AP AEREME, ToRASA AT R elAE 52 r =t Skl .

Market clearing 511137 fir#& (i fik 45 i 5 7oK EEAHSE . Recession 2 {Z £
CRIG sl T TELA 2= 55k GDP T2 H AL FI , T 58 B 1B A e ik
gherll. Wt AZ45%5. Positive analysis ffEfFe3i52 544, normative analysis
W L BRI 24 QAT S5 R A (R T

Raisetsud1 2



AT P

F2ni Bl HEERBAZS

The Data of Macroeconomics

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

2.1 GDP. Wi S96E0
GDP, Value Added and the Circular Flow

Definition 2.1 Gross domestic product.

GDP j&—EmN, —EZ 58 B A= 1 8 i S IR 55 i 7 ir{i. Do-
mestic GRIEA G final HERR PR A gross R M ARFNER[EE B
A471H. GDP & el Fi & .

Final good f TH &M% . %% Hi&; intermediate good 74 = HoAth =
R o A —FP R B 2 BT & . Value added %5 7= H (MBI 28
FH R A ] AMEL

Proposition 2.1 =FZE .
FE—EHOET, el AT S54 77 EAS BI AN WY [F— 2 55 8] -

GDP =3 &AW BN = S = A RMIIA.  (21)

Example 2.1 #t5EREITH.

W3 E/INE 290, TR T 5o, S ESEE B 8 T =k
BIHIME R 2,3,3, GDP 5 2+ 343 = 8; A&y EHAMHIN A 15, stEL it
BT A

Circular flow §ifiiR ZER A = . BUFIRA TG S8, Al e 2
. P BUSE E A ITEER . SEPrgiiT il AVE S S YR AT REAFAE statistical
discrepancy, HIgitiRZ:, HAGEHIE LR ER.

Raisetsud1 3



AT P

2.2 ZKIRG RS

Expenditure Components

Y=C+I+G+NX| |[NX=EX-IM| (2.2)

Y MR, C 2l consumption, [ 4 investment, G A government pur-
chases; EX,IM,NX 45 hHm. 0. o,

LAl E X GTEH]

Consumption SRBEXSTR . AR AR 95 1Y S BT B IR

Investment PP B E A EEAES . WK E A B SRR
FRAL Gy, AR BT

Government BN i 5 RS ANELHE LR 3K 1 A% S AT .

purchases

Net exports AN I A N E SN SKE s #EOE R RS AE C 1,G i, st
FoeHERRE S A

Inventory investment /75N, EFEAETHRIFEST . AE77 1M i A& 32 7 i
FAF R, IR BRSO ST et DUR B IHAER R, i m 4
LR/ AHIE . Transfer payment UFEE 4. JMRss, XTI IERA 24 HA
SKHIHT=

Example 2.2 PUZIHEAA Y A3, B3.

A SR = I Ui, T 3G BRSO, EX 5 NX g BUGIESEE
PERURELE B G, GO, FREENGSE 100 SeHE TR, C #4100, IM B4
100, —FEXfAE GDP 1 HEZWNE s Boh kA n E Nz sl B E IR %5 51T
TEAARE .

Secondhand goods C.fEid 247, HARREEE AT A=, EA
WSS A . BA LSS A% imputed rent {555 @ F AR BT S
FIHETT A B A . GDP RNRESEREAT SN . PABE. MRS 3h . REA
WAL, PSS T2 AEmF

Raisetsud1 4
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2.3 i, W SRRk
Stocks, Flows and Income Measures

Definition 2.2 Stock and flow.

Stock fEHEAN AT E, BIAN¥A. WME. BUFGIS . Stmifia: flow 78—t
W, plandss. WA JHEE. E . BT TS0 AR 1Y stock 53
TR stock £ SR

K RRIEAS . L 2 AR o 2 EIIITIHR,

K1 =(1—-90)K; + I, Net investment = I; — 0 K;. (2.3)

Gross national product / GNP #%4 [ fi [CHIA 1) A4E 7= 2R BT USSR, T
JE B AE P 25 . Net factor income from abroad / NFIA i M [ &I 31 ) 35 2%
WA 2 A 25 AN RO -

GNP =GDP+ NFIA, NNP = GNP — Depreciation. (2.4)

NNP s A = EEH . ORISR F 142, national income / NI o4 NNP 41
S HH W S5 1T1522; personal income / PI AT FIE. ARG . SAFE
MFERL )G, e NBFSAI A ; disposable personal income / DPI iy
A INAFIER S ARSI . BAPRY Y — T WZ R AT S FEA .

24 7. TR OF RS
Nominal GDP, Real GDP and the Deflator

BE pje AT JAE RO, g0 MHEARTR, 0 FREAE. S0, FORil
BRENETYE pVAIRINE RyEDII

= ij,tQj,t ) (25)
J

RGDP” |=|3"pjoais ) (2.6)
J
NGDP,
= Gi(f)) x 100 | (2.7)
RGDP,

Raisetsud1 5
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Nominal GDP [ 324 W kg I o s [813¢ JL4F real GDP fREFMAE AL,
HEBUREAS L ; GDP deflator 2H# > . FE5A 100 KEERE, D = 160 5PA
1 REMERTE D = 1.6 Fak [ — g AT THEE BRI A BRAE R A RZETR A .

Example 2.3 FRMATT A2, B2

PAo 4da,0 PB,0 4B,

FEAR 100 100 100 100

PAa1 4a1 PB,1 4B,

A %G 200 150 100 100
B&j5 200 200 200 150

FAE A Y5 525% GDP #524 20,000. A %58 NGDP = 40,000, RGDP = 25,000,
PIRFEECH 160 B & 514354 70,000, 35,000, “FIfF5%CH 200, A &5 H1)
HHEH

NGDP, =200(150) + 100(100), RGDP; =100(150) + 100(100).

HIE HEINAS, JEE TS EAE . B HEAEE TR CPL, A BEHHN
[200(100) + 100(100)]/20,000 x 100 = 150, B &5k 200. A H a5
CPI {22 5ok H AR A E A .

2.5 CPI HifirlARERLE

CPI and Price-Index Weights

Definition 2.3 Consumer price index.

CPI i B AU 2 0110 SK AR TR A o [ BRI T g0 Y :

> Pitd;,0

CPI, =
' Zj Pj,045,0

% 100 |. (2.8)

T AN AS ISR IHIE 1, - B R AE A A% W) 3K [A] — 1 1 Laspeyres price
index i ] E: 5 & kL F ; Paasche price index fii ff 24 W5 A E . 75 [ E B4R

Raisetsud1 6
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ScFr GDP (7€ 3, GDP P aEC0 IR AL AR R

22 Pitdio
> Pj0dio’

22 Piadia

P = .
> Piodjt

Pp (2.9)
X H Pr, Pp RAESIN 1R E . CPL 7 508 e WS =i, A E 0k s 2
GDP V88 s E A, iR yesm . B O ABUFE S, HERR Bt o e
fm. PCE price index J&/> \JH 2% 32 A& 15k, 1 380 Bl S AU 4 )y =X A
ANA]. Substitution bias > H [5 22 ¥ 1A B8 s WL 9% 5 4 T AH X E BCRT 9T
5 T AR AR M AR FE AL . A AR TR AN 25 1 7 1) 75 B B AR AT R
FEl S A A, R A E04 PRIST & AR AR50 RN

Example 2.4 [HE 75 T 5% Pri%$E  HW1-Ch2-8.

FAELER 10, G5p2R 200, (HPRE K 10 DELER: YAEM AR, 2ok 10
AR, FEIHE T CPLA 100 3 2005 SEPRS2 A58 10 JT. FEEAFMHE T
B, WARSEERSCH N 20 I, B TIAE 8k 50, A PR R SR R 2, 4k
P I A TR P BeARAT 5 10 7T, BELSEIE MA AR,

2.6 KRG

Growth Rates and Chain Weighting

Definition 2.4 Growth rate.
WIEAS R Xy, K gx = (X — Xo—1)/Xo—1s WEKRBEAF N 1+ 9x, = Xi/ X110
BN F 1.2 XK 20%, A 2K 120%.

Proposition 2.2 5 RTHIHE K K.

L+gxy = (1+gx)(1+gy), (2.10)
1+
1+ gx)y = 1+Z)y(' (2.11)

I, /PMERZRR gxv = gx + 9y, gx/y = gx — gy REBEEX DA,
WAKAH T = P /P — 1, SHA8KF PR

Raisetsud1 7
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HEAIACEFAHSBIHR MARALE . B2 0, 1 WA LAy, BRI KR
ISR NS 1 SRR

0L = Zj pj,OQj,l’ Op = Zj pj,lqj,l) (2.12)
Zj Pj,095,0 Zj Pj,145,0
|Qr|=|VQLQp|, gr = Qr — 1. (2.13)

Qr BEIHG, Qp MBI JUTFHRBBA ik 2. B st
SEAE SR Qp TR, VABHAE b 194 X GDP R JE, RGDPMn =
NGDP [T 1 Qs [T FR T . it 5 0 45430 D0 35 R ELA [ o B4R A
ABRER TR

Example 2.5 Ti4Fug i HW1-Ch2-7.

2010 & 2010 A& 2015 % 2015 1%

Pty 200 2 250 4
IR 200 3 500 4

NGDPsp19 = 1,000, NGDPs15 = 3,000, FAEMNHEF RGDPayis = 2,000, 2015
P RHECH 150, BN T CP1 Y 160, HORE 70

3,000

—1. — /375 ~ 1.936492.
600 875, Qr = V/3.75 ~ 1.93649

QL:27 QP:

PR T AE BT 2 93.65%., AEEIHEK 7 QY° — 1 ~ 14.13%. HATHIANME &
AT AT — P B S5 F I PO TR AT A S M0 T [ 4F 0y g BB

2.7 Jiahi gt

Labor-Market Statistics

Definition 2.5 Employment, unemployment and participation.

Employed fffF4. 5 HEWIE; unemployed #5354 TAfE. FTRATAR
HIGT EoRIEAE T3 TAER AN not in the labor force 5 A S 55kl 5 oK B
I \. Discouraged worker [HJH¥& M5 LS4 TAF, @HEE T80, mHEE
ES N &

Raisetsud1 8
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B AE, U NRWAEL, LF 558077, N AV

U LF
LE=E+U] u= 77 LFPR= | (2.14)

adult

FePh 100% Jamr MR R 5578 115 5%, — D NE 20 TR E—4 0
3 . Employment-population ratio & E/Nygu. B XI55 804K 785 F FH 45
FRid N NG 57 30 015 A B A .

Example 2.6 WA [EA4HE  HW1-Ch2-9.

BONE 100 A, Hosde A 90; wiolk# 4Bl 25, — 33 20, st 5.
HE 10, 60 A; IEFERTER 10 Akl Fit

LF =170, LFPR =170/90 ~ 77.78%, u=10/70 ~ 14.29%.

FH R IR, #ll Ak 60, U Mk 9. LF [k 69, Kill3As %
9/69 ~ 13.04%. KM TR ERE TN -

Okun’s law J252frj™ K 5 KL R AL Z [ 2B E e, W5
gy ~ g — BAu, H g HRAARFERX A I, 8> 0 AL AL, Au
H-HW A AT, BRARKR, RECNEEREALWHEL, WA TE
RIS ARZFE

Raisetsud1 9
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4530 [EERMA S

National Income

4. Mankiw 9e Ch3; ifif Chapter 3 ¥k}

3.1 Ay eR Bt BUEHR

Production and Returns to Scale

Definition 3.1 Production function.

Y = F(K, L) #id %A K 5353 L R4 @ BOR T RERE £ 7 1 S2hbn ™ i Yo BEA
EOLaS . T AEA S B Sl I ANBE T e ol P A AR A
b K =K. L=LAEAR, Y =Y =F(K,L), & EIradeix 2R
Hha e E

Definition 3.2 Returns to scale.

EFRARBY K 2 > 1 f%5: 25 F(zK,zL) = 2F(K, L), Jj constant returns

to scale / CRS; KRFS/NFAM, 4 BRI B3 036K . Diminishing

marginal returns W -UEII—F A RIFHADAANAL , HEEHM PR 2 A
T ISR, AT AR B ST

Proposition 3.1 Cobb-Douglas f{#i: 5.
PY = AKYLP, A > 0 RFEARAKT, N

F(zK,zL) = 2P F(K, L).

WL 28T KT /NT 1, 20 BRI AR A . i . I8, ZHA
TR A BABITERCZ T, FEARSE A RS

Example 3.1 @& LHIngA =K%k a4
Y =20L05KOANOL Hih N htHh, A% L=K =N =100:

Y = 20(100)°5T0-4+0-1 — 2 0.

JEEFEAHTRILA 2, P HRLA 2000400 = kg CRS. HU I A3 5[] b
PREMEAFRA R LR

Raisetsud1 10
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3.2 BIARLATMBA

Technology and Effective Inputs

3.21  AvyelihyEA: R

Hicks-Neutral Productivity
(b
Y =z2F(K,L).
X H z /& total factor productivity, TFP., 24 K. L A48T 2 FFHE, 43k
ARPEFRCR R m, 7 -
z1, K,Lfixed =— Y1.

XFNE YRR AR AEFEAN L P R /i, A I )UFR Hicks-neutral tech-
nology.

3.2.2  ZaRHm AR
Factor-Augmenting Productivity
T EIR R
Y =F(zK,L).

R} 2 f2& capital-augmenting productivity: £ ARIE G THE S5 RALY)
R A P LR A RO AN s . UM, F (K, 2L) FK labor-augmenting pro-
ductivity.

7: Productivity notation

2F(K, L) FIRHE S A SRR s F(2K, L) ANsRgEA. RI6E
SR, EAREIE P ERER -

Raisetsud1 11
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3.3 ks RO

Marginal Products and Factor Prices

Definition 3.3 Marginal and average products.
MPL J& PREFEEAAAERS, SE— A5 S Iy 1 MPK O fRF555 ) A2
ISR EA B 1B 7= th o ESE AT (il -

OF(K,L) _ OF(K,L)
oL MPK = oK

55 0 Fm R Pk 1948 & . P35 8077k Y /L, B 1abor productivity ;
PR AT R Y /K. PR SAREEE A .

WA P. s L TR W, BRRAITEAR S L& R, S5ks T
w=W/P WRNLE /558, SR ARM4 N R/P; &K R A4 iy
WeriR, WA RERITHER 4.

Proposition 3.2 T PE AR T K.
AE = i SR T EE A2, RN

MPL =

(3.1)

Il = PF(K,L)— WL — RK. (3.2)

TERATHI N R U . 182 MR E T

|\MPL=W/P|, |MPK =R/P| (3.3)

Proof. sy iXt o958 5% AK S OlIJ0L = P- MPL — W =0, 0lI/0K = P -
MPK — R =0, FifRPA P, 52— NAERIRA KT T8, b rsa e i
FIBIHIL; e DA ol Bl 2 55 300 B A O

TRAER, B MPL = w RIGERI35805K Ly(w, K); 53 E e n,
MR L= L ARR], skiT g T, TwAMbs sk & a; R
AR ] DAL B R S5 Hh £k

Raisetsud1 12
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Proposition 3.3 Cobb-Douglas {917~ .
Y =AKCL'™*, 0<a<1, N

= aARe T =0 | (3.4)
_ Y
MPL]=|(1-a)AK"L ™" = (1-a) 7 | (3.5)
_ 1/a
‘=K [“wo‘)ﬂ . (3.6)

Proof. R eRBCKR S EIRBUSCH R KL, HR PR SARRELON 1. v = (1 -
) A(K /L), SERRA (1 —a)A, FEEUL/a RITHREI, WIRSS5shaoR. fREF K A
AZWF MPLBE L MW PREF L AR K W R MPL. O

Example 3.2 575875k 55%EPR L%  As.
Y =5KY3LY3 ) ¥

1 10\
MPL = —O(K/L)1/3, -k (10)
3 3w
e K = 27,000, L = 1,000, Y = 15,000, w = 10, Z5zh#& HIBRIAR
wL =10,000. w 2R RAFFEN TG, B35BT FAAS B AR .

Example 3.3 % AL 40 L HW1-Ch3-4.

Y = AKOSLOT | BASE RN 10% FoRTelh 1.1, S5 3h3a 0. YASFI 52 RAAR
B, Y5 MPK #3€bh 1.197, 25 FFt 6.90%; MPL FePh 1.1793 | 25 Rk 2.82%.
AN 10% B, Y 5 MPL 25 FFF2.90%, MPK 2 F# 6.45%., FAR A
10% M =35 #RHEm 10%., SpEIRAZ M Zagy IVl ek LB s A RS
Aoy THERE S

3.4 We Ayt Wk B

Income Shares and Euler’s Theorem

Theorem 3.1 Euler’s theorem.

B RO Rl H o — B S ek &, )

|F(K,L)= MPK - K + MPL - L}, (3.7)

Raisetsud1 13
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Proof. \ F(zK,zL) = zF(K,L) %, X} 2 3k Fi (2K, 2L)K+ Fp,(:K,2L)L =
F(K,L), % z=1H{{5. O

So P BRI b i USRI, A S I7 AR S R =, &
DA E . 3 FHIEE SR EANSINA, ANETSIHREET A TR
ORRIRE

(R/P)K w/pP)L
v =« v =1—al (3.8)

Z & Cobb-Douglas £ CRS 5354+ 32554 T, S ERIFEOR &R EZ I

. Ad IR A BTN 0.1, I 0.1(2,000) = 200, B 4-HiSEPrR

44 200/100 = 2. Skill premium &5 GE55 SN T AEH AED7 shi) T 225

skill-biased technological change & X} 3 BE 75 sl AU AH X175 2K . Gini coefficient

MRFEUCA A FCA TSR, Bl 5 2 BN 145 assortative mating f54H

TS BARRAE ) N B0 1) T 45 AR, AT BB SN AL -

Example 3.4 A\ JJH AL HE T Y HW1-Ch3-7.

WY = K'BLVSHYS | H W35 EANA B2E 5 N1 AR,

Y Y
MPL = O MPH = =5
PRFE K, L ANAY, H $indge MPL, {HH B 5 bR B sm Pk M PH . 53k
FHE L% wy = MPL, $fE1T% ws=MPL+ MPH, N

ws _ MPH _ L
we TMPL_ TH
KA H B AAHXS T e 220 , W25 3 5 A ST HeAS BSOS 1/3, Hiy TRl
ARSI, Gt RS SRR R 2/3. AR H A i A
VAR AR, SRR TP R SO AT YA A R

3.5 M. B SfifE
Consumption, Investment and Saving

Definition 3.4 Consumption function and MPC.
ASZRC AR Y — T, T B R Bl R R%ch ¢ = C(Y —T). MPC

Raisetsud1 14
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M

re L BRiE B ], B A] SCECHSCASE I — B | A B -

MPC = (3.9)

Ay — 1)

M C=CHcY =T) ", CHEAEWH, c=MPC, BHEHO0<c<1;
1 — ¢ R bRt ) .

Investment function 2k I = I(r), I'(r) <0, r ZLFrFI%, FIZREEE (S
WA, WM HBA RSP, AL T 2LPREAIER, NEEXef ik

SRR

Proposition 3.4 =FffifE.

Sprivate =Y -T-C 5 (310)

Spublic =T-G ) (311)

= Sprivate + Spublic = - (312)

FLNAHE E W] ORI AR 2355 A LA EE 2 B SO It BRI 3K ()3

e T>GNBIREA, T<GNBRFT KPS G -T, MYAILHE
Jiffi. National saving /2 " F &1, HAMEERERI A

3.6  BIPRZRHY M0 15 W Bk

Closed-Economy Equilibrium and Fiscal Policy

Proposition 3.5 i 5 A SR G TH7.
TEEHAT NX =0, =i 4 isiai

V=CH+I+G < S=1I(r)] (3.13)

Proof. MBS E C+ G, 153 Y —C -G = I; ZEiltiE L S. 4
AR A ST R, LR AR R AT P A T O

Loanable funds market {1 & RN 7T & fibgh . WRMBR TS TF K. L
bR RN R SN T2 Y, T, G 4 iE HIE B AR R S R E L,
I(r) ) M B

Raisetsud1 15
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Proposition 3.6 W EEL R A LGRS
3 Y 78, MPC e, M

|dC = —cdT|  |dS = cdT —dG|. (3.14)

R G s/ T #BEACE RAEE . BHALFEFHR T, B8 TH, Xl
crowding out. FHEST dG > 0 B}, dI = —dG; BN, dI = cdT < 0.

Proof. dS = —dC — dG, FHHRAHHRZE. HT S = I(r) H I'(r) <0, dr =
dS/I'(r); dS < 0B} dr > 0, XEEZEEPAFE il ™ H e S 4508, AREE#E
VR SR e 7 R O

Example 3.5 WfE$ 5K B4.
Y =6,000, C =600+ 0.6(Y —T), I=2,000—100r, T'=G = 500, X H o
HAEEA, r=43FR 4%,

C = 3,900, Sprivate = 1,600, Spublic =0,
S = 1,600, I = 1,600, = 4.

A GHEZ 1,000, HABAME: KA, MRESR SR AMEE AL, AHEE R —500,
S=1=1100, r=9, FFFEmmgL 500, £ H%% 500,

\
Ty F-—---—--—-=----

\ I(r)

BUGW I e 2088, Wl — BTk R B A A SRS .

S, 1

Example 3.6 #7EF KBNS ¥  HW1-Ch3-12.
WG I, = 200 — 107, I, = 100 — 57, S = 150, Hrp b, h 2 HEAMIE - S5 EHTE
WG r =10, I, = 100, I, =50, MFFEHLAEE 1) = 240 — 100, FIMH

340 — 157" = 150 = r' = 12.6667, [; =113.3333, I; = 36.6667.

Raisetsud1 16
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AV BTG, TR, BB T [ E i E 150, X B E
R EE MG, FFAR R E RSB R BT

Raisetsud1 17
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Han MR

The Monetary System

A Mankiw 9e Ch4; 2 Chapter 4 ¥k}

4.1 B R AL
Money and Its Functions

Definition 4.1 Money.

TR T2 5 MR 178 . =T 2 medium of exchange (37
#4Y) . unit of account (IT{}#i{7). store of value ({M{Efi#). Liquidity 2
TR ST T B AR A A — e MR A 0 A
LN

Commodity money H 4565 M HEAME, W4EJEHM; fiat money
o sz e, IR 3K ) ANk B MPEAS B . Demand deposit & A 52
SKECHECH T3 AT 7K time deposit AT 2@ AR . SRR AR S
5 R 2EINEHZHE, Ry SR ASHEEITE . Money supply 158 fiflksh
5, monetary policy & HULARATX 6 T S & Rl A EORRAE. A7 AL
SITEAER I AL DR, M1, M2 2EEIRESE ST aE, R
Bl il I A

4.2 PHTHH™ PR Ak Bl

Bank Balance Sheets and Deposit Creation
KT C FIRAARFFANE, NEHD: D AER, R FERITHERE. Re-
serves UJHHATEAFI & 5 HAE PRI TIMER SR8 BITHEFAAESEAFHITA
INAE TR
Gi=ciD, [B=cim ()

M A5 Mft4y, B A monetary base, NFREAGT TS EEETT T . A0 AT
FELARITIGL SRR & R RAT Y E. ART IR S AR ARIIEINER, A
REH C, D, R &P 4 VR LR hffkeh .

Raisetsud1 18
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Definition 4.2 Reserve banking.

100-percent-reserve banking 4= # A W A7 3K E N E# 4:; fractional-reserve
banking H g EAFMER A, IFRPA 0K, IEFRE AT ™. AT 0G5 A i)
BEE RN PIFER G055, BMAT AT g e, HORSES BRG] 4 0

—d
=1

H o

Example 4.1  f{LAYFE 5K

A ARERAT LA 1,000, AHEAMAT. I C 32> 1,000, D Hii 1,000, 4%
AT RA . BUEREHN 20%, FHEEHL MEEFAEABIT. ARAEHR
& WHBIMERSSLAW, MAFEERH

D =1,000[1 +0.84 0.8% +---] = 1,000/0.2 = 5,000.
4 R =1,000. ¥ 11 4,000, M =D = 5,000, X HFITCIREY KIS U L

BIRFRRIBA, B IRRZ A WU GER KA R A

4.3 TR

The Money Multiplier

Definition 4.3 Currency and reserve ratios.

ler=C/D|,  |rr=R/D| (4.2)

cr & currency-deposit ratio, B RILSANT TAEENEFA s rr & reserve—
deposit ratio, FELFREFA ) ETUESR 4 . Required reserves “fyik i BRIV 1
#4x; excess reserves AT EIRIGERS;, HMLPR rr ROAETIAE HER SR

Proposition 4.1 7 isRE iS5
HBED >0, er+rr>0:

1+ cr

M =mB|, m = .
cr+rr

(4.3)

Proof. 8 M /B = (C + D)/(C + R) {51553 BRI LA D

M C/D+1 cr+1

B C/D+R/D _ cr+rr
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R RBIL R KR, WAEHRBFAERZE AM = mAB, O

Yier =0, m=1/rr; NABFHRERAEEZH 1/rr. FEHEER O <
rr < LI

om rr—1 om 1+cr

dor (e <" e (aree (44)
s RN IR A (R T B4 ST B e e, VAR B OB, 9%
Rl A AT 1, S SRR S A, I T AT
Gr

Example 4.2 Gt 5 A1 #4E  BS, HW1-Ch4-4.
NP4 1,000, 755 4,000, rr=0.25, N

R = 1,000, M = 5,000, B = 2,000,

0.25 L.25 2.5

cr = U. m = —— = 2.90.
’ 0.5

Fidr RO LA 10%, HRBRECAAL, W AM =500, FE

500

AB = — = 200.
2.5

HRERAT I SR ABUF 657 . SO 200 BB M. B B = 2,200, M = 5,500, A2
K500 77, AR EIZE 10% UIEEH.

44 PBORTHYSUemea

Policy Instruments and Monetary Contraction
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AT AL AL

Open-market RATRN G AT, ¥ B Seh#AE 7 a4 .
purchase

Discount rate YLAT A ARAT DR FTUCR 2 5 PR AR A 2R ] BR AR EARA A AU

o, AL b
Reserve requirement Y& MR G BREMME R SR SLPr EARIE 2 AT % 5

A
Interest on reserves HER AT B SR e an bRk, HAh S A [H] B 1] gE 42
EH TR TR K.
Quantitative easing /  KFUBIA K WIS TF 7=, B duf T8 = SRR T ) X%
QE AR B TR TR A ARTT A o

L ERAT RERS S M LRI BT T, (BN RE SR MRS B UL E S AREY ey ARATHY rr FIAT
sy . BT, AN M =m'B’, ARETIES AM = mAB.

Example 4.3 ZZEF{  As.

SCRBER M IAFICAT B A, ARG, or BTk A8 rr < 1. Befilitt
AR, m R, M REE. IR S il e i R B AL RE T, X Rl
s ARATRMR AT BE R g S or 5 o, 2P RGOSR

Bank run j2 K Efiff 7 [F#£3K: deposit insurance A7 & & A7 ER T
PRI, ATRARET LA . Eise My sk S ) R MR I AR B, X tfig
A2 QE N A dhaty KA [F LU A7k Seaksi i 281k o

Example 4.4  ELfili 57 1 53R B[] 284k HW1-Ch4-2.

IARMFEFBERES, C EF. R B, BRAi B aifEA M B = C + R;
TEMER BTN T B G ST BRI Bl g . A A TH &AT h > 0 BLETF
BHERZG AR, BRESEREART, WS HE

_ M+h
~ B+h'

B' = B+ h, M' = M + h, m’

HERm=M/B>1, Mm' <m, HM >M, FHitR T ES5EHtE BTt
A PAIRIINy A2 5 bR A AE m 5 B, AR HHZ —.
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4.5 HATHIARSFLFF
Bank Capital and Leverage

Definition 4.4 Bank capital.

PATHE AT R ABUR A F G, Ptk iZh. Capital re-
quirement X G ATE R R MM LA B -5 &R HIH ISR ZHEH 5
MBI, —FARREIR N —IR.

BRATRE =R Ay AN Dy B4 By, N

Ay

|E, = Ay — Dy}, A:E. (4.5)

A 4 leverage ratio. #HAGIAE . U EAK « LB, B4 By, >0, W

B, = Ey — 24y, B—B _ _\, (4.6)
Ey
Example 4.5 %77 /MR 5 EAFER.
FRATHE ™ 44 200, H¥2% 500, JiFZ 300, 21,0005 f7ifii hfFsk 750, Hothfi
% 200, 3£ 950, ¥EAK 50, FLAFH 20, HEPEHIK 5% BIisk 50, WA EE,
Insolvency 5% A R DA % 165 illiquidity $5 A8 A8 K I S AR, wi
ARER M, (HASR A — M.
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4. Mankiw 9e Ch5; it Chapter 5 ¥k}

51 Wtik-P L8R

Price Levels and the Quantity Equation

Definition 5.1 Inflation, deflation and disinflation.
TR I AR RS K PR 2E | TT; deflation 2 B A& 487K - T4 ; disinflation
SR TR, ST RE BT Mg TEECh P, W

B —-P

— 1
it P4 (G-

BN AS A 100 F+2 105, EAKFE N 5%; N—4FEFFH 2 108.15, i Ik%FEk 3%,
J& T disinflation, [fijdF deflation.

Definition 5.2 Velocity and real balances.
Income velocity of money J ¢ MU AGLE L , At WU A4 SCEAR]
X B AT A AR

v="r| [v=rpy] (5.2)

M RS TESs, V ORRGEE R, P o e, Y b=, PY 4 L GDP,
Real money balances >4 M /P, fiifi 62 i) SEhalll 3K 1y, 28 5 i B a] H 4 pAL
SE X, (H5ET GDP Il AR 2 [F—% it .

oV BYESCREIR MV = PY R85 SIS 68 M /SRR A, b
WEKT V5 Y BEIMES.
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52 M%EEiR
The Quantity Theory of Money

Proposition 5.1 15/ #& 7K F-.
V=V EE, LhmEiErER SR ARdE, W

MU
MY

P (5.3)

PRFE VY RAE, BETKPAR R — LB, AR m A ] L 1. 32 K30
MR SR RS E .

B = g SRR, gy SRERKE, gy KB ik, i
ORISR L

L+ +gv) =1 +m)(1+gv)] (5.4)

s/ B A IR, RIS ERPE O A X

[meptgy—gv  VEEHR [rxp—gr) (5.5)

2N 5 ZR 5% 1 B o 1) 15K SR O B Ak T ARSI sy, 38 A BRI 8] 7 4 e
WE IRl AR AL IR #EA, Mgk RS,
Example 5.1 K20 BiEEEAK A6, Be.

TP BT TN S R ECE S AR SR H A AR p BT gy & E
Tt BV RS, SERKADARAS ; AT MasskAe 4k, SR AT BRI . AN BB [
FE VY [ RS ES e IO R B i A 2R5 .

Proposition 5.2 A=K 51 k.
HY = AKCL'™, XHOR G55

gy =ga+agkx + (1 —a)gr. (5.6)

XSG K ARG S, XA BRI 2 Ol BOR . BEASHI S ST bl &
gy =0, HEREER ©~ .
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5.3  FIR LT
Interest Rates and the Fisher Effect

Definition 5.3 Nominal and real interest rates.

2R 1 FORBEMARIMIGK, TR r FORE I 7 ks kA4
HEE AR, Ex HUHEKR, E 22 H 1. Ex ante real interest rate 7£ 25 2}
P KA &, ex post real interest rate #4025 52 P KA & .

Proposition 5.3 f#fi 5iT{l Fisher 3 .
25 TE T E B S B ik

14
1+r= +Z, ‘i:r—l—ﬂ—i—rw. (5.7)
147
P 20 v, ]
Tex post %i—ﬂ", Tezante =t — Em ‘ (58)

PTOOf. AR 1 E‘ﬁ—[ﬂ‘f ) 3K 1/Pt E‘f_\‘—[ﬁ,ﬁ‘ﬁj ﬁ%ﬁ'}a‘ﬁ‘/ﬁﬁﬁ 144 45T, L (1 i
’i)/Pt+1 EA T . TR HUAE N (1+4)P/Py1 = (1 4 Z)/(l + 7T>o TSR
BB BRI, R TR P SRR H .

Fisher effect $57E K ISP SE P e . ARSI, T i
MEE e i 4 R — 3 i~ r + Br. X BRG], S
) A1 23 3 SORA]

Example 5.2 Vulcan | A6a, B6a.
HEEE, RMERK 10%. 5£Pr GDP ERK 4%, 4 XFIZE 9%, Fif il :

T 10% — 4% = 60/07 r 9% — 6% = 3%.

JRPA “SERRAIR 5% Hiik. A AARIIEmHA, ~ = 1.10/1.04 - 1 =
5.7692%, r = 1.09(1.04)/1.10 — 1 ~ 3.0545%; UL G5 L1 INE B
kBRI,

Example 5.3  Z 5k ik 5 Gk 555

[E] 7 44 SUFIEN 8%, ALK A 3%, SFHISEFRFIZLY 5%, #55LFrim ik
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N 6%, HFIFFERMFL 2% AL ERE K IR T B . BN SBR[ R AR
THU . FEMART Y, D7 ARG SN LA E 44 A2 AT -

54  SUmiliR S pdE@ Ik
Money Demand and Expected Inflation

Definition 5.4 Real money demand.
FANMTE SRR T, SHor A=A, Bt M SRE R LS
Ao LR MFRE N

(M/PY=L@G,Y)|, Li<0, Ly>0. (5.9)

XH d EARFOR demand, L(-) it sh PR, Nedishics; Fhnfi s
Ly, Ly 53 BRI R R AR . SEERYCASE IS Zy /R, 24 A
R ETHERF MR TR

M M
RIS Y fA P E . r &R IOE s et AL,
PR S BR B AESRAHAE . 2578 r, Y, B, M HERFELHIE P 3K — LBl

Proposition 5.4 R 5L T2 1 =4 B 45
PREFET M, r, Y AAZ, S ARRGT Y K S m HUba Ak,

Ert= it= L(Y)]|= P1.
R 7 e 7 N S = 11 S N = 6 S A b A AN e S R N T SR RS

WK ZEHeK B AERE PRI S0 MR, NI L@ KR AE
LT BRI AR A BRI
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5.5 Cagan %15 il k%
The Cagan Model

W my = In My, =InP, v > 0 fE 57 MFsskx T8 IR SURFE R, B,
%FWﬁﬁ@t%uﬁﬁm SIS . X B/NG my R TR, A2 4
P MRS fRALrXT B bRt MRk N

—pt = —Y(Etpes1 — pe)- (5.11)

A AU RO AR AL By, 23 AR AT 1A S5 P AR AT

Proposition 5.5  {ij[a] £ /L.
L q=v/1+~)€(0,1), N

my
—_— E 512
Pt = 1—|—fy+q tDt+1- ( )

FE 2 T q‘]+1]Etpt+J+1 — 0 B TCRKESRAE T

Pt = 1 T ’y Z qutmt+] (513)

Proof. SeRiisRABIR (14 v)pr = my + VEpi1 o BT —WRIFERFR KA,
FER A ERIE, v
J

1
quEtmt+j + ¢’ Eipryaia-

Pe = 1+7

@ J — oo HREH KA o AT TR R AR S HEAE 1, AT
A SHUNAR TS B Ao ac PRy, AREE MR s — T O
5.6 P MBS ZIKEL

Seigniorage and the Inflation Tax

Definition 5.5 Seigniorage and inflation tax.

Seigniorage ;& K175 MARTG ISP #E i ; inflation tax @ L iKFEATIEA 7
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SRR K 7 B8 AU A H o 1 SR AT, TR SRR R TR A SR R
B AAE AT BB T A SE

EBUN EE AT R MR A R, &0 = M/P, 53R %FfE K
5. W:P/P, il

%§:é+w5. (5.14)

Proof. Xt M = PCSRGIERDL P M/P = {+ (P/P){. SZhits Al e, 4%
MBSET 75 SEERBEMFRIN, AT AR GG 2 R B rasY. vHe
BURFRATIOAR R AN, AT E T 48, AN REHE R AR T 03 1) A A7 24 1
BB - O

5.7 A, Rk bk

Costs, Hyperinflation and Neutrality

EAT B

Shoeleather costs SR S B ARE TARANT SEAR S P 4, TR TR) S B JA
Menu costs BERMT . A TE B S A TR AR .

Relative-price AT ORI, 38 AR AR B S, TP e
distortions TR

Tax distortions Xt 44 SCREAFI G544 SOREAEBERT , 30Kk 2 U SEFR B 671

General inconvenience AN [R] B34 AfixE DA B4 FURS . Bz AT SRR Bl A
Unexpected inflation  [EE2 LA, EGAN G655 N2 [0 H oL £ 77
Inflation uncertainty SR iE AR AECATIIN , 340 B S A1 9 AN o 1

B8 K S8 4l T, T REAFAE BT T AS . 44 T s B E s, ¥t b
kPR S bn T8 5 MRS TR, SCbn ot i b= M R e, A
REJC AR P PRI I PR IR S B T8 o 3 R K vl REAE 4% SC T BEME DA T RIS Bl 52
PR THTIREE , (E AN R R G AR B

Definition 5.6 Hyperinflation.
Hyperinflation ji & DA i K588 2 28 1 50% Fdilmi ik, & mIR b8 miiR
B o WP T3 S A W o 25 Rl o T AR SR 0 T A T, A2 OB S ] () — b b L o
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REPI I 5 B TR LR WS S 2l BRI AR TR, 4 3
MARTEE . bt mReR BT O TAERR KBTI RIS KF- 2L, SEmok-F
APARRY, — U PETR RS )5 58 M R 5 B E A BT f AR 2 ARk Rl A
ST AEATAT TR EREE N AL 52 MK -FAUA R 7 -

Definition 5.7 Classical dichotomy and monetary neutrality.

Classical dichotomy &y MBI B S0 A8 1 5 44 S8 s e s AL A BRE 70 5
Monetary neutrality $5 5% Ti7K-FM AN BB KA SR &, filan™= i, SehaT
B SERR AR, AT A SR B TEIRE AI AR R LR T s
Ak
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468 JHREGT

The Open Economy

4. Mankiw 9e Ch6; it Chapter 6 ¥k}

6.1 5% S PR A I Sh

Trade and International Capital Flows

Definition 6.1 Trade balance.

O EX R E SN AE = i 5 IR0 S, dE0 TM & A ED AN E = i 5 RS
T, WO NX = EX —IM. NX > 04 trade surplus, NX < 0/ trade
deficit.

Proposition 6.1 JFFiAFIZE KA.

INX =Y - (C+I1+G)=S—1| (6.1)

Proof. \Y =C+1+G+NX BT, HAHS=Y -C—G. ENE#ITHE
PIH S SRR SR, 22U Bt 115 AR R I e i ot 20 w50
HNFHRLTE . O

Net capital outflow / NCO ;& 7] Il 3 &g 5 7 i 25 A NE W SE A [ B 7= o A
REZAMGEETTE R . R SES RS, NCO=S—-1=NX.
S > I FoRxPaMgtifg, S < I FRMESMFEA . Net capital inflow 5 NCO £
SRR BEA L B RERE, AET—AERC SRR 7
feit. SEREE PRI current account / CA IR USRS ZEZRINAMIGELFS,
BETESE— R Ik o4 CA = NX.

6.2 /NPT ER
The Small Open Economy

Definition 6.2 Small open economy.
Small FE A BEF I FL A2 perfect capital mobility $5HH 5 %758 5y A2 Bl 5
A ARSNGB A AT KB A 21 FTSE 4 AR, AR 52 P A1) 345 T4
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A At BB AR
r=r"| (6.2)

B5 « FURESIEA A&, NS . tim. W, XU IR A E 5
PR RSE A B LS IO A 1R A SO R AT 4R

e WELS TR T N, BRALRRN

Y=FK,L)=Y, C=0Y -T), (6.3)
S=Y-C-G, I=1(r"), (6.4)
NX|=|S—1I(r")| (6.5)

XA TTRESCHAE B MBS RE BBk 11, PR sSSP, GER 5 5 S %k A
7. BMAFTEd ARG S = I; INUIFRATTIARB IR S E, i S # L

6.3 SRR R
Nominal and Real Exchange Rates

Definition 6.3 Nominal exchange rate.
AELUT R R AN -
AN
ENEE
BN 1 AT Z /04T . e 1 #7741 nominal appreciation; e | /R
A4 SAG - A BUAART /ST IR S = 1/e, AN R J5 1) LS 8% o

Proposition 6.2 SZ[R{[K.
FAE PR AS N P AT/ BAAL, ANEFE RS A P AT/ B, )

P P*
5:;—*, e=e—| (6.6)

Proof. eP J25—BALIAE = S AR F BN ST IS B8, BRDASHE™ i Ay P
P2 — BAALAE = AT Y T 2 D B ANE . e @A 7 E epsilon, AN
RIS, ARG . O

Example 6.1 24 /5[] 5 FA5)
DA EPHAE . HASKANE . e =20 Hot/ AT, TEFESIHE P =30 AR
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M, HAFZER M P* =600 Hig, W e =20(30)/600 = 1. F#HAMFMAEAL, e
TR 22, We=1.1, PERMAHARREMES, BT bR THE.

Real appreciation }j ¢ T, A[E= WX HE 55 real depreciation Hj e |, A
I e 5EMATFRHAPAT /ST S IR R FEEL
6.4 Wil 11 i A1l
Net Exports and Exchange-Rate Equilibrium

Definition 6.4 Net-exports function.

NX =NX(s), NX'(s)<0. (6.7)

HAMbZRAEAAL , SebrTHEBARE ™ MARRS 5, D AR 2@ skHg i, &
IR R X BRI 2 HA TR 5 55 SRR ROREZL S &

INX(e) = S - 1(r)] (6.8)

DA TRt SEPRIS NS, NX (o) I FiRl; 5% S, P vEeR 4L,
S —I(r*) AW H &, SRR E %,

Example 6.2 FFZ& G =FEE A7

Y =500, T=100, C=25+0.75(Y—T), I=100—5r, NX =50—"50¢.

BUH T r S B, =5 2R 5%; ({3 325,

T G r S I (NXe)
iyl 100 5 75 75 (0,1)
A% [E| U3 5 125 5 50 75 (—25,1.5)

HERFIR FTE, G4 100 10 75 50 (25,0.5)

H—47: S =500 — 325 — 100 = 75, I = 100 — 5(5) = 75, JfbA NX = 0; Hh
0=50—50e ff e = 1. BURFMSURMHE T B, MBS0 2t Sbn Tt
{H; AR BTSSRI A, BB 5 W22 S PR (-
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6.5 Bkl SR LE R
Policy Experiments

Proposition 6.3 /N 25 g .
TEF Y T 2R RS 45 R R A v

ity S I S—-1 NX ¢
AR G T bR L L
5 1 2 I
ER RS I S
BRI S, T A% R A% A% R 1

B a AT IREIUE A 4R E e TRl A RRRE, NX(e) thgh
¥ HIgfTE s D2 BE R S — 1 205K, S THEIRIH Skl et g . A
HERCR g 1 5 1 O I, S5 R R, IS D) R AL

gg k- ,x €9
13 B A k e
\ NX(e)

NX
AREWE K S — 1A FRAIHE D il Okl &ha 7

ZEPR A D SEBRICE BT A RIS A L SEERIEER BT, Rl
K 7 P B el 7 AN SR A 5 5 1A -

NX,;

NX

Example 6.3 [ESMCH B E  BT7.

W RERSBBE L TAMY, (A sRAE e MR T . 5 i 5t b 2
AL WFR AR T REATHNER NDT IR BT B v, [ N8
TR BN, S — T3, S5 220 SLPREAR T . AR g S
(1, ANBEFEIE—/INE Y SN M R B ELH TR A AR A B
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REIEK EHAL NI

[ T T

S I = s T

FE PR T s

e HE RN T

SR Btk A e SERTHE, ¥l R

Large open economy it 5% Wi {H: A4 il 55 1o A AR 28 v I BB 7 5K A 45 R 3 7
TR 5] AR ETE, R AR S 1R

6.6 Iy SRy

Purchasing-Power and Interest Parities

Proposition 6.4 L - F-.
A AR AL 52 2y g i ] JC AN AL RS & A2 TE] , purchasing-power par-

ity / PPP %3k
eP = P*| e=P* /P, [e=1] (6.9)

Proof. [f]—{EFAE =ML TIHN N eP, NETAHMEMAE P*, FRASERRIL
FE N RNA. ARG AN R 5E A TR 4 X PPP N RE ik R A
o SRAARREE L5, A% PPP 38 R L PR H 2, AETHL
i 1, O

Xte=eP*/PRUBKE,
— =~ — 47— (6.10)
SR AREE I, A KR T ANE e TR, BT AR R A4 SO, 1%
52 ) = RS AR AR R AR AR i 5

Definition 6.5 CIP and UIP.
Covered interest parity / CIP LU 700 6 29 81 #5345 S i [ KU %« i3
6 0 ARSI AR A SCRIAR By D54 /AR TR A3,

1+ ¢
144 |

Fiipn=e (6.11)
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AR e ISR S e —2, ARMEBRTS . U S = 1/e ByAT/ 50T
e, WEFS = Se(1+14)/(1+1").

Proof. A1 FRAATIH A, AMEEIN 149 A, amideag (14 ) F° 45
PUAES AT, BN e (1 +0%) b . JCE R ERE & 1 2 2 E B AR AR
%, O

Uncovered interest parity / UIP NfiE A RICE, MR &5 XU i
&, MEAERFER A E TTER . FEART/SMNRIRN S T, —HriEln 5

St11— St
Sy

Hor py FRAS T BT MG U el i i) U 2 0 5 6 KUt (1 69 % . Tmpos-

sible trinity / monetary trilemma J5[E Ei %, YA G dimsh. sz 6 EGRTE
MESATF TARE=F#15; © 5 PPP W mIig LR Ig T AR ZE I £ & .
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H7n Rlbishiniy

Unemployment and the Labor Market

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

7.1 AR ARSI IR
The Natural Rate and Worker Flows

Definition 7.1 Natural and cyclical unemployment.

Natural rate of unemployment 2K IEHZFHIRE T doRIREBEMS T
EE R BRIEN R, RHE, WARRKIERNERHE. Cycical unem-
ployment J& SZB5 b 3l 5 H 28 SR A B JE P o 5870 sl 38 3 18 A AP AE
FHIZ IR SN, ANFIREEAS NERA TAE.

Definition 7.2 Separation and job finding.

PRIRSIEAUE S 3 10 gl B SRk U, SIS ifEN L = E+U. A&
HTRIELA L FoR573h ik 56 2 FEMIFLEAGE LEF. 43 )l] separation rate
s bl P B IT ik 2 TAER LB ; job-finding rate f 2413 FF4k 2 TAEN)
FeB, H.s, f a5 RIAR TSI .

k

AN [ T NEC sE, WFRMEFR A fU . 3 EE7) 52
NG RWNEL, FrAABEEHEM s = f Fmiia-F.

Proposition 7.1 K55 K FE.

gl

o0

‘ U1 =U + sEy — fUt ‘, ‘utH =S+ (1 — 8 — f)ut ‘ (7.1)

Hrw = Uy/L; M By = L — Uy HERPABE L BIFFEE 5. B ATR
s, EAL IR SHEATTEIIMER =R

Theorem 7.1 Fa7SHRJ I ZK.
Hs+[f>0, BEWLE

[E=70) | =F=15) 72)
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Proof. FESFIRFMNBANFLE, BORAFTHM: sE=fU. WE=L-U
A, 138 sL— sU = fU, T4 (s + /)U = sL, PHERA (s + f)L. REITIE

B NFA s EN T AR, 2 P ) A 5 O
ouw  f out s
E e S R e =

MAREIIR SN s S BB TARMONES £, REMSME IR AR B s s .
SEAITRE T v — ' = (1= s — f)(u —u), Y [1—s— f| < LHRLRE
BT RS

Example 7.1 Rl 5.
s =001, f=0.19, Il u* = 0.01/0.20 = 5%. 253177 1,000 if, Fazs
U =50, E=950, & HPJ7ieE#th 9.5 Ko WRAIIHR A 10%, F—H

w1 = 0.01 + 0.8(0.10) = 9%,

W AR ELAEBRE] 5%, 1M ARSI . 7 f T4 0.24, s AZE, SRS IR N 4%,

7.2 RIS BEEEYE Sl

Job Search and Frictional Unemployment

Definition 7.3  Frictional unemployment.

Frictional unemployment >¢ [ 5531 5 K (A VCEC R ZEm R . F2fE. fmly. o3
PLEAFEEAE, BT R, [ALSEEH, WAREfA7EKIRM . Sectoral
shifts 24TV BHIXFEREHLAL, 2553 #H EH TR AE KL

Sl AF BARSs . BO SIS R 8 R 48 n] DASGEPTEE . 3215 f. Unemploy-
ment insurance / UL 7\ A FEHEFR A DRI, AT REFRAR S RIEAZ I Y B
WM. ERAER; [ ] GERE b 7 DT T . SR AR R A 7 ] 1% R
PREG R« S-S UCECRICR,, AEE B R 48h50tE . Reservation wage
B E R TAEM &AL T % unemployment spell &—BriE4: 4 V2 )5 ;
duration @ HFFZEH ], FFAHPHE TAEMARRE S [ > 0, HARIEKiEE D
— IR LA, BUMAIIECH 1/ f5 B S EESE I A) KU SRAS 2 i 4 I 1
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Example 7.2 ZH\NE %, AMFELZEIE R .

90 A&l 1 &, 5 10 A45900k 20 il 100 Bl g A 90% Shaail, (Hi:
WZH TTHR 200/ (90 4 200) =~ 68.97% [ gl 8%k . Rk & Dy mEcs . i S
J A& B JRL A AL [R] A 142

7.3 LEHTWIYE S8R Sl
Wage Rigidity and Structural Unemployment

Definition 7.4 Real-wage rigidity.
Wage rigidity /8 TEEARETL N 2K . A FE0R I L b LT RAERFAE T HF KT
Z b, g R T sh b TR TAER S8, IR Ariiss . PREFRFX I

#5 A structural unemployment.

bR LHEE R @ > w*, W

U= Lw) — LYw) | (7.4)

L#, L 53 IFRig L o5 sh e SR Al 5 o e S 3 A8 75 sk — D
HUE . X HS R AL DAL S T R R SRR B AN, (B AR BTy

o

Sl L

I S T v R e PR AR A KGR A A A e g A
Minimum wage 52 %5E T TR HATES TR I g T HEAH AL

PERSLIN, AR — e ps 7 B Il F5oK . AR HIE TRIRERA
HALYHRT) . AFHSAEHsE R YT, BORRCR Al GEA A .
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74 TE25EAETHR
Unions and Efficiency Wages

Definition 7.5 Labor union.

Labor union {0 AMATEMARIRA. THE T HEACER, FA5R A HFA
FIREAZ fil, AP AL SMES Nl [ 3E . Insiders & £l H AR = Tt
HEREEH N s outsiders J& Ay BT b (7 1) AR L BUR B B 555

Definition 7.6  Efficiency wages.

Efficiency-wage theory I\ # 5 T ] DA B 25 3, v HT A B S AH e T
HIEZKCERY T8 ALE RS R IR | BRARR R S I A . i, DA
R AERA Y P v o 2 F (B . Shirking 2 %% J7ME DA B D4 A5 turnover
o R LR A 4 o

Adverse selection %& 4 T ¥ AR BsRBR 25500} ; moral hazard %4 T &
FH G478 B85S T EPAER I o e 0% ] B840 | el v i 3 o 5% il
PO AT T 5% A B B RS A 30057 Bl A

Proposition 7.2 &} BN AR5 8l AR

GE BN e(w) > 0, BT ANWAEUITENH e(w), BAARET AN

w/e(w). AL RN RR/AME w*, HbB 5N
4w e(w) — we' (w)

dw e(w) - e(w)? =0 = e(w)

~ 1. (7.5)

XU Al AT RERE RS B AR T, M AERARAT AT L. Al e(w) 25583k
FRE, 56 mAHILF e LK.

7.5  PRIEBIIS7 S E

A Two-Sector Labor Market

Example 7.3 #| Hish5 T4 T%  Bs.
il 38 ML R R 55 Mk 55 Bl 7 5K 4 SR

Ly, =200 — 6W,,, Ly =100 — 4W5,
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278 100, NHR m, s 435378 manufacturing . services. @UH EH 2 PASE
T LHEGHFNK, BRI RIS E: AEAEX R W BT8R 4 5E 1)
ﬁl‘?F%E{
RIAALFT TAESAEAT e, 2578 v A diish, Bk W, = Wy = W,
%f}”\‘Jj: B ST ) T S SRR e ARl S T 2 SR A

100 = Ly, + Ly = 300 — 10W = W = 20,

M L, = 80. Ls = 20,
il T Toeddm s 25 f5, filil e &R

L = 200 — 6(25) = 50.
QR AR D7 B3 AT L RIG ARSI, WAk S kil >k 100 — 50 = 50, T

PEW
50 = 100 — 4W, = W, = 12.5.

Wu Ly, Ws Ly

H H i s i 20 80 20 20
HiEl T &T% 25 50 125 50

L > 30, (EAEE “BrA Ay TAHERIE AR S5 L s M T,
S0IEATI A 100, X 7R B R BN TR E A TRt 22 Az k, A RE A e
il s i 30 N A e ik s gl TR figiicsy . AREREIEARS,
PRI BTl DARFEEA ] o
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English Definitions and Principles

CHAPTER 1

The Science of Macroeconomics

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.
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CHAPTER 2

The Data of Macroeconomics

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.
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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.

CHAPTER 3

National Income

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.
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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 + ¢
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 T' — 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.
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.
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CHAPTER 4

The Monetary System

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 =
(cr +rr)D. Their ratio is the multiplier. Fixed ratios imply AM = mADB; 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.

CHAPTER 5

Inflation

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.
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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.
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.

CHAPTER 6

The Open Economy

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.
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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.

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.

Raisetsud1 48



AT X

CHAPTER 7

Unemployment and the Labor Market

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 U1 = 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.
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