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Introduction
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o ZIFAAER (size of economy)

o 4 H7KSF- (standards of living)

o fH it (health and happiness)

1.1.1 %R GDP

BUR T (2022) (&I RN

o [ENAEMEIAE] 114w {2, FEK 8.1%

o A[H BN 20w {2, $EH 10.7%
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o Ju [LIHBRH% LK 0.9%
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GDP RyHE: EEAGHEE, DU AMBA — 4G Bk R E AL 1932 £F Kuznets 3t
117 EZ ST . (R A2 SR 300 24 4 2 ) ] P )
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Measuring the Macroeconomy

2.1 GDP

Gross Domestic Product:
the market value of final goods and services produced within a countries geographical bor-

ders over a particular period of time

4

Zid

o T HMH
o REZFITRFRHN

o &M 2 final goods and services, 4442 A8
o PIEESRIN, BA—ANRHTARRASE. I RA> Bl o E L

o MIELE M E R R
o PEALAL£EITL, ¥KT £E gdp
© GNP H R #4f: #%MEH AR 2. GDP REFA S S, MbEARH EFER.
o FAEYE RS %, GDP F= GNP 2 4[5 #9

o JLAFE GG NI LE N
o W09 RAE AN R AT I A 89 R E
o EF0F YR NAF

“

o JESLHH|: TNAIHRLESG N 2022 [¥] GDP |2
o L) AFIEE T 60w BT

e Yes
o AEFT 60w BT, 45w SEHA T

o 515w AN AT 45w BT (Hpla] il S 2™
o 60w MRZZ M T A7 LR GAT

o AE, SEHEAMEE T, WEHENE S ERANE T
o KPR 300 13 HhSE

e Yes

o [HZHMSEMER I A A
o AHURRFRACH A4 T 1000 ik

o X, WA
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o MBI ER, kLM
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2.2 Calculation

o " FHHYEEARIE N GDP, FBAHIN T e

2.2 Calculation

1. 477k (Product approach)

o TRMERIIE S — L R AR, AIHEs A kA

o LLUNMIRT A7 Ry 2 WA MR- Sr, RS 15r, H4{H 10r, S 151,
2. Yg A% (Income approach)

o A NFIHZL B AER NS,

o TIHAL Z) FFNSL@XIFRY: BBFAE7“Fi/2 St N, BHAEILNZE 10r, M 151
3. ¥ (Expenditure approach)

e GDP=C+I+G+NX

o CiH#h, T3%. GEUNMM, NX &

o FATHIE T 151, C =15, GHCAEMUR 157 FEARMIZH T, A &5 21\ 150, K

IIHEREAEIH 0 1, nAREEH 2L, B2 St ZNTTHE

2.3 Example

Table 1 Coconut Producer  Table 3 After-Tax Profits
Total Revenue $20 million Coconut Producer $13 million

Wages $5 million Restaurant $11 million

Interest on Loan  $0.5 million Tyble 4 Government
Taxes $1.5 million  Tax Revenue  $5.5 million

Wages $5.5 million
Table 2 Restaurant -

Total Revenue  $30 million  1able 5 Consumers

Cost of Coconuts $12 million ~ Wage Income $14.5 million
Wages $4 million  Interest Income $0.5 million
Taxes $3 million  Taxes $1 million

Profits Distributed to Producers $24 million

o TN HHIN
o BB = RN s 13
o ZIFHIN: 11
o FREEEIN: 14.540.5-1 = 14
o BUMHHIIAN: 5.5
o wages Af 2 AR ?
o wages BPHfE A spendings, BURHIJT SO SHURA, HFBURF L
o BURBAHFNHEIX UL, %A B O BUE AN
o BAl: 435
o AEFLMAED
o BB R : 20 (B 0, 2 20, QIEHIEEE 20)
o ZIEHHME: 30-12=18 (12 2 LiiIME, 30 @ETIX 12 =419 E, 7MY 8 AN E AT it
=y



2.4 Problems in Measuring GDP

o BERCEEARENE N — B RER 1ok 1&?
o RELFRI ARG, B T 0.5 FARSINE, SRR A7 R i AR 22 0.5 iy oY
E IS
o BURFAYEIERE: S.SEUREIE R E LABUR 1Y S HMONER)
o ZIEMITABT A, BoA b E. HrERsy s B C28E N R E RS (HE
o SUf1: 435
o Ik
o T C: 300 LN
o BT 8o BUAAEHZLHY 8million MEFVEAFTE (] LLAIX 8 MR B IETH 2 1)
o B H G: 5.5
e Sf1: 435
o GDP Gl Eriir#& [N R 5 S H I fi bR ARG L O iae)

2.4 Problems in Measuring GDP

o MNZIHE My AT HIHEZR
o BUNGIERMNERMELMT &, BA TSI EMRE S, oA MHMS AR A AR, B
o MRMELATAN TR 578 117 A M (H——He I 58 e = 4/ 2 B 45
o FERLHL. BRES BT R BT R PR (IR A 225 AR
o EHERITIROEME N 04, 025, 0.35
o X=MRPRRMEE R, i LA N B S
o TLIEEIRIRIR. MR DI K.
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Economic Growth

3.1 PR AETIRIE

o ARy BUN TAEME . W UG IR
o H—UL: ENAEEEMEMEIK 3% Aot (REFERNBIEITREEATE R, Fril@WPsE: ot
AL )

3.2 Miriok-1-55 i S Rk
o FMLEMPHIF AR LR, 44 GDP i 4 X GDP

o 4 3 GDP it T AR ASU AN~ RE AL % SR AE T RE T2 H S8 GDP, % HER I AR ALl 2

Price Index

Nominal GDP: using current year’s prices and quantities

Real GDP: excluding price changes from the GDP calculation

Price Index: Weighted average of a set of observed prices that gives a measure of the price level. (— % ¥4 % #9

WAEAE F: M2 Ao B A9 AE K R AL)

o A measure of the inflation rate allows us to determine how much of an increase in GDP is nominal and how much
is real.

o Separate the growth of quantity and the growth of price (inflation)

o H—4F4 Y. GDP: 1x50+0.8% 100 = 130
o 5 4F4 Y. GDP: 1.25x 80+ 1.6 x 120 = 292
o # X GDP W[ fEmfh T 4B sLbrigi., FAFMIIIK



3.3 GDP 3K 3t J 4 3

o TR/ GDP: HIEHERSE, BFEREMREL, RADLAN H I UUZHER MR R 1t
AMBE S — 5 N EEE, SR SEPR GDP /1244 L GDP. 45 4NN 1 x 80 +0.8 % 120 = 176

o AHLLEE 44 GDP, 58 " 4FRYESL GDP /£ 44 X GDP, AL —FRYESL GDP HI24 1.25%50+1.6x 100 =
222.5

o MEERLAEHIIE, HIUHIE | GDP 25 ISR i OBCE . DRSSERIMHEOVECE . TR
FREAE GDP rp GBS TR 2 RN S GDP SR A Unfy )bk S AR R e ——
AT AT U 2 X XA EA T — R LR o

3.3 GDP HRARTHHP IR

3.3.1 GDP HK%K

kL
gOPF = (GCI;;I:; - 1) X 100%
D WA
thDP ~In(GDP;) —In(GDP;_1)
GDP Year 1 Year 2 % Increase
Nominal 130 292 124.6
Year 1 = base year 130 176 354
Year 2 = base year 222.5 292 312

3.4 firkgoK-Fiahn: GDP ~PI$E%

GDP 335 4% LA % X GDP 5 f.52 GDP Xtk (&ok &L it 3k 4):

Nominal_GDP
GDP_Deflator = W x 100
AN IHAT % &, I TR B AR AR

GDP Price Deflators

Year 1 Year 2 % Increase
Year 1 = b Sy - =k - 65.9
ear ase year o 100 =100 i 100 =165.9
Year 2 = A0 = i = 1.2
ear 2 = base year 7225 X 100 =584 295 X 100 =100 7
Chain-weighting 100 168.5 68.5

o HLIAE], PIERMICHEA . i FRZI B A —. AN ] Lo 522 J it

o METHHEALMLEER, B AN SRE G 7T S AR B, (RILH Al IR 2 B o b eSS — 4
NEEREER



3.5 MrA&K-FAE AR K A 4s35 4 (CPD)

3.5 Hiriok-rEtn: HIEMHEE (CPI)

CPl (/& K4 % #5354, consumer price index) % 7&K K E—AHT W FE 69— 5 -F4 5% B SfR S0 0
#- % 3 i L. Consumer price index (CPI) is based on a fixed basket of goods and services consumed by a typical
household.

o Ik 2 Ji BN SE AT AR TE I 2% db IR 55 100 B A A2 At 2= RO IR 55 00 B I s &40, [ N RAETE 2% DI
K, R E RETIS IR R P E AN A EERHAL .
o BARIEHIMIKAY, WAL F BN EARIIH R i EA = E] CPL.
o TEAFFETHERY o FIH PR MM 1 KU Bl 208 T FH R A I Mol B I K Bl SR A AR S R e bR . —JBCRIE, ot
AT FrEith Bk LA T s TR .
2210 CPI #= GDP 3% £ A #+ & £ 5|52 £ E 2 Core CPl: %42 B 2% CPl, A 2 LT 2%
#4947 3%, CoreCPL, ——CPI 7] A% # 7 B da AnfR 52T A& 69 F v, 122 GDP FRIE KT 2H & (RFE
ERE). mAEERATREZIH T RGO,
o CPIFIAEVEFINEEMEXR, BEADHIHTE 40 BAE] o
o HARFHNFIFATEEMR, (H2FM T e AR CPL. H CPI 241, WRMERGERFARLZ AL
NHJEHEE, AT RERL A R 2 22 R A K

3.6 Problems in Measuring Real GDP and the Price Level

o The relative prices of goods change over time —a problem for CPI measurement.
o CPI[HE /' — 17, H2E M ARIHEAZEEN . — DRI N T, FTREAMTHS KM E
ORI o HLES Y CPI il 7 SEPRAITH 387K, RO CPLIE & LA s A% (Y 7 il A 46
o The quality of goods and services changes over time
o BRI —SEHOR B S I RIS AN T By Bt b 25 . BT LA CPLT3SR T RE M =i
o New goods and services are introduced, and some goods and services become obsolete.
o BT Al 3 L PEANIH R il R 2 b " AT Ao ool A I o
FEEE: RIS ECE S

Inflation Rate Calculated from the CPI and from the Implicit GDP Price
Deflator

Percentage Change From the Previous Year

—a L 1 L L ' L 1 L
1940 1950 1960 1970 1980 1990 2000 2010 2020

o Kiftsr i) CPL A1l GDP g fE i H N EAZ
o FERLEEAEIL T I MUK CPLIZR T GDP Deflator (Hfk/£1 I fEHLAY M
o GDP ik C BIRHIC T, (HJZH H [T NX=X-M gk 2t M

i E3K)
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3.7 #5953 i

3.7.1 Labor Market Measurement

o The Bureau of Labor Statistics monthly household survey divides the working-age population(G&E& _LAEAI A, R~
AFE R FEFL A FIARE 1I455E) into three groups:
o Employed
o Unemployed: 82 T{F HZ21&E 4578 M EHAZ TR A - R =D H AR R H Ak,
o Not in the Labor Force: ¥4 =R TA/EM A
o FIRFHURIIHIIA : Discouraged Workers {4325 o I (AN TAE M IE 24T i MITASAEE TAEHIA
XA BAE Unemployed T2 57F T Not in the Labor Force, ¥4 81F 23R,
e Labor Force = Employed + Unemployed

Three Key Labor Market Measures

1.

Number of U loyed
Unemployment Rate = HIber o7 ~Hempioye

Labor Force

Labor Force

Participation Rate =
articipation Rate Working Age Population

3. S5 BREART A G TAEARE, JX Discouraged Workers it fE A o AN R AT Z: 53 a) LA 4
T AR o

Employment
Working Age Population

5. Wbl NTEE: &858 BidWE, A TARR N ERERLAER TAE AR

Emp-Pop Ratio =

o RLIRANIFEHR: Prime-age nonemployment rate (#5437 TAEZ)

o Unemployed per job opening: 4k TAEXMEEREIR, ol NIBREAZS B Hean— P Ak 1, T
V=SB, AR MR AR S DL

o Quits Rate: FEPURNTRITENL, BEMFIHIAI BTt BITRIARST 0/ T TR EYE, O REGRI XS -

o HIEZIA, S MEARAMUILETE T o A AKRDXA? #Ha 3B A e e Ik MBI &
BT B EARI R SR
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3.8 Miibif rt42

o PHZXHIEE —Ii: Hridmil A 1206w

o =T IREIMZE 5.5%

o PYI: CPI Lk 2%

o BHI: MWEF R 13731 12/T, 4 0.5%

o HBANTL: FHRFEZH2.8%

o BRI WMEBCCHIRIED K 1.43w {2

o /\IT: PRI TR

o SEJLI: FP LR T IS AT

o ST HITHUN LI 3.65w {4

o I /ML 100w ] 300w FRA A AEN BTGB

o B+l WBLER

o =Tl LIRS/ BT

o HHPUIT: R H MMV IR LI 75% 12 & E] 100%
o BEHTLIN: HURTE ST 6400 127T

o /NI 18 (L FHHILT £k

o HtIl: L {Zm EbRIERH

o H/\Il: JERERIEE

o I EREITHIE

o NRHIMZEIT AIEARUT, BMUR RS BB, BARARI.

3.9 LR TFHKE R

3.9.1 Fixed-weighted Real GDP

o A fundamental issue in comparing GDP this year with GDP in years past is determining how much of any increase
is real and how much reflects price inflation.

@ A natural way to control for price inflation is to value GDP in both periods using the same, constant set of prices.

o This is exactly what the fixed-weighted GDP measure does: GDP is valued at a common basket of prices, say 1992

prices, and the resulting estimates are called GDP in “constant 1992 dollars.”

3.9.2 Problems with fixed-weighted indexes

o The easiest way to calculate real GDP is to specify a single base- period, or constant, set of prices and then value
the output in all periods in those prices.

o Unfortunately, because relative prices and associated patterns of purchases change over time, this measure of real
GDP growth will be quite sensitive to the choice of the base year

o A shift in the base year often has a significant impact on the measured growth rates

3.9.3 Laspeyres (i [x35%0) vs. Paasche (] G340

o Laspeyres index (proposed by German economist Etienne Laspeyres): using a fixed base year $ [CHEEUA — 1 [#]
e
o The Laspeyres price index tends to overstate price increases



>

w

3.10 Chained Laspeyres Indexes 4% X 3% K 35 &

ZE0 B Ade AT ik, BB AUR o As prices change, consumers typically alter their purchasing decisions by selecting
fewer products with large price increases while buying more products that show low or no price increases.

o Paasche index (developed by German economist Hermann Paasche): using current year as the base year [fif] [GH5%X

LA o0 240

o The Paasche price index tends to understate price increases
2210 Tt already reflects some of the changes in consumption patterns that occur when consumers respond to price increases
—i.e., increased consumption of goods will indicate reduced relative prices. & 2 # & 3 k5 % £ 910 F w5 T, FTA
R 4 e 2 K A 248 B

3.10 Chained Laspeyres Indexes % =$H; [FCHE 5L

e Some countries address the long-run distortions caused by fixed weighted output indexes by using chained Laspeyres
indexes

o That is, updating the base period at 5- or 10-year intervals and then using the new fixed-weighted (Laspeyres) index
to extrapolate forward the old fixed-weighted index, thereby creating a series of fixed-weighted indexes that are
linked together like a chain.

o tumlhiE LA — 4.

o FK[H CPI {y&FAREN SRR T ER A R A, BB

Growth rate of real GDP:
Chain-weighted index vs. fixed-weighted index

0.08 1

0074

0.06 -

B
Fixed -
.

0.05+

0.04

Chain
0.034

0.02 T T T T T 1
1992 1993 1994 1995 1996 1997 1998

Source: Whelan (2001); fixed-weighted series calculated
using 1992 prices.

o The measure of real GDP also becomes less and less accurate as one moves further away from the base year

o As the figure illustrates, in constant 1992 dollars, the growth rate of fixed-weighted GDP increasingly overstates the
“true”chain weighted growth rate of real GDP.

o The reason is that the components of GDP that grow fastest tend to be those that exhibit the smallest price increases,
or even price declines (for instance, personal computer and smartphones)

e So the fixed-weighted real GDP measure tends to weight these components more heavily than later prices would
suggest (often called substitution bias)

o That is, base year’s (higher) prices multiplied with current year’s (larger) quantities -> overestimation of GDP

3.11 K/ GDP %55
o AR ALI S IR ST HATH L, AP SRR CRATAR A G = ATk B4R

BHHEIME x (1 +ZA AN R IEIGHOE ) ) « EREE s AN N = 12473
WRINME + ZAT I is a0 5

10



3.12 Chain-weighted Real GDP

o AT AL AR A E SR AR, AATE S M, 2021 425 2025 SR M (E
FE: 2 2020 4

o But the resulting chained Laspeyres indexes is still subject to inaccuracy and bias during periods of extreme price
movements.

o In periods such as the energy crisis of 197375, relative price and consumption patterns can change rapidly, and

significant bias can creep into fixed-weighted measures even during periods close to the base period.

3.12 Chain-weighted Real GDP

o The chain-weighted measure of real GDP solves this problem by updating the weights in every period

e For example, the growth rate between 1992 and 1993 is computed using prices that prevailed in 1992 and 1993,
while the growth rate between 1997 and 1998 is computed using prices that prevailed in 1997 and 1998.

e In 1997, the United States introduced the chain-type Fisher index into its measures of real output and prices to
address these problems.

o This index, developed by Irving Fisher, is a geometric mean of the conventional fixed-weighted Laspeyres index
(which uses the weights of the first period in a two-period example) and a Paasche index (which uses the weights of

the second period)

l+gr=+(1+gr)(1+gp)

11
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1. W E 2 L R I e GDP Al CPL LWl fABL? 38 % FE WLk 22 W HR b 2

o ENUHIAJRIMRZHIEMC. B, mitR AR T AR B ZHR. GDP WNZ AR
i 7GR NES R S R L A R AR LAUE S GDP R e, 22— R H E B AR R
A B AR i GDP kA .

o CPLAIJE RAETARTHR, AEF MR NTEA . CPLARZRIAE 3% At

o XEARIRIRILIEANS , W KB oxt i . BTk e XM 5. GDP Al CPT#{EA & LA X
LE o BRSO B AR X AR 2 F R o

2. ZFH A SRR RT DL GDP fiig:? AR e SR 52

o Jifir Eik/2 GDP i iR T o (LA LI ARl "SRG it o FEABAET 500w BEAMKBL? (HF 1%
EATHS LRSI RS, RN T IEBEROTEME . BCE A IR, P T IS S AL, FIAKTE. &
T St St 2 AEAE 2R 4

3. X R % B GE T St B S S T

o EHZRG I ERATREMTHEBREAR I T, M TR I TAE. EEHERENRT, E—HEZ I 2R, i
BRI BT AE IR . T T AW AREIRIER, ERA RIS AR R S 545 4
A AT EME e B T B S ST R A AR TR . BT T

o MFEHE, Sil R EEHIMALIN, A 32 JUFE LS. BRI RS RCAIUE, @i 3de. F
RO RE IR, FFTAr.

o BURAYPEAL - BUANAr O AR 2 ARG, MER A — 2 B4 H I E R et Rt =4
FNBARFATITAL SR A A AR SIEITAT 20, W DR TIPAY, T ST RE
s kA o

o HEREURE AN, KERXT . VWEIMEEAFIR, & I THAERNS T RN ERES. Sits
T REF 3 S e (R o

4. A GDP #ZH AR T AE A&, HRA h BT ? I AR 2R
We? LHFJEMNPIARKRMMIE, KRN ANE?

o FHIIRAVFIA (2018) AUEUEAE 2019 B, ZJA —RERBE, WX GDP R TH .

o FEXXZHI, MndiE, HEEEZEN, ARAN, WEWH. XML ERER kA, RN
AU E — By (BRI BRI, AA et (/) . iR R o 48 I T . RIEZ IR
BRI, Tk BIARSMUER), BHRRRAZERN . BRI, ERZEHRINE A & —
e OHEREE R, SRR IBIE 2. MO RIS R AW RN, X EEE R K R TR, U2
BEGHITETR ., Bt AR/KERIAZ o

o EZRGIRALEGEME, IES B IERITAl, LRI A2 IR TR, A ERIPHEZ 54 RESE
— kA

o IBFEYHEIG NG HA, EHEGEHRALN G #TIHHE. EREH RIS )5, A
REZ AT MM HLZ i _EEI .



5. ARG AR E RSB, AMREIRE. A2 AR5 o SUR R ZA A4
BUSLIREL? i JLARBISERS R RS AE 5%, AP IBAT B BERIR K BIZ 0> 3 XK
WA 255 & R S W ?

o ZEIHITHE 16 X NX 9 57 sh ARS8 ). sl NE SR Gt AT AT — &, XX — R
N T ARBEZFN T TAE— A/ N R A B AFO S AT (R RY RN L) o X025 ERRD7 THARRE
M—FE . (AR, AT

o Jolk: B TAE, ME=AAMEKTAE, AT HER TR TMFE. RS LWL HARRE
558077

o N JEHMV A BARE TAE, XA & SRR T

o WA JOMRHLR I NI E575h ). ERRHIPRHER FIRER . X8 1R 2 A T HE

o MAIAAFRIEIFIE 5E qwg

6. —ZINT s ik, =Sl AN R Bk, A RLx AL B

o SRR FEM e IXITATEHHSL AR, HEUX b o435/ s Moy I E AT 8o i R A B 0% L/ 1%
AR, A EER B S A BT RE .
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o Mt 2 kM RATHART R A?

Malthusian Model

“The power of population is so superior to the power in the earth to produce subsistence for man,
that premature death must in some shape or other visit the human race. The vices of mankind are
active and able ministers of depopulation. They are the precursors in the great army of destruction;
and often finish the dreadful work themselves. But should they fail in this war of extermination, sickly
seasons, epidemics, pestilence, and plague, advance in terrific array, and sweep off their thousands and
ten thousands. Should success be still incomplete, gigantic inevitable famine stalks in the rear, and with

one mighty blow levels the population with the food of the world.”

o A Malthusian model of economic growth predicts that a technological advance will only increase population, with
no long-run change in the standard of living

e Output is produced from land and labor inputs.

o Population growth is higher the higher per-capita consumption is. In equilibrium, consumption equals output
produced.

o Rkt bR EEAYW RIS T, B ARBRBOY B Z A IRBI TR AR o FoR gD H e — At
B, MAMRIEEOR IR, BATEERT L.

o Productivity increases shifts up the per-worker production function. In the long run, the population increases to the
point where per capita consumption returns to its initial level. There is no long-run change in living standards.

o LMK AR ML,



6.1 ZPFIERKEFNEZR

o KIEEZFMATHIE RN T — TN RERRA . EHERAEREENA K.
o KIEMERMKIRELIERE R Nt4?

Figure 7.4 Growth Rate in Per Capita

U.S. Per Capita Real Income Growth Income vs. Level of Per Capita Income
* Except for the Great ) o

Depression and - 6|2

World War II,

growth in U.S. per
capita real income
has not strayed far

from 2% per year ’
since 1900. /{\/\//

3

ate n Real Income Per Capita

S

Natural Logarithm of Real Per Capita GOP

al
o

6.2 “72"3: I
5 o 1 8 . o0 72
—ANZFRGFRREFR T 0935, WEZFLETH—ERZ — F
HFER-ANBRBEORE: BREAHXE, BRIFLEZAHAHL:
0.69
(1+x)t:2:>t1n(1+x):1n2z0.69=>t=m

L x PbE N EHE, In(1+x) =~ x, 12 In(1+x) <x 454 % 5, PRl 4L 0.69 5 0.7 #:4% 072, A
X RATHZ I R E0, Frd BT 72 5:0,

t=—
X

o FTLUMIRXANFHVE SR B LAY T FE 2K A S - B 22 /Do RER— 7 2

Macroeconomic Development across Countries Macroeconomic Development across Countries
¥ [ 5 b R WL 09 B R AL ¥ B 3 bR WL R0 R AR
® United States ® United States
14.99 trillion 21.43 trillion
USD (2010) USD (2019)
® China ® China
6.087 trillion 14.28 trillion
USD (2010) USD (2019)
® Japan ® Japan
5.7 trllion USD 5,065 trillion
(2010)

USD (2019)
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7.1 Neoclassical Production Function

7.2 EMA TR J1oK A WEE ?

e Population growth?
o Capital investment?
e Government spending and stimulus?

o Education?

Technology?

o EPMPY/NEHI TG, T BUFHI T BRS | S RIS
o M Z BRI B S ? i AR R S T AR X

Representative Firm’s Production Function:
Y=AF(K,L)

ARLZEATN, FIATRREK Ao L BBOEHRTUARINA, KZFEKR, LEZHH.
/2\ N > P, S sk —
T EID A BB Z R e T AT

1.

CRS: Constant returns to scale
AF(AK,AY) = AAF(K,L)

Y K
Z:AF(Z’I):U):Af(k)
o REA—NMEEHAETHER, FHITOF AN, BABEBR—FPIBANZELES . HF LA JHE—

AN TR A
o BETHAHARAAEZH ) A¥FH (A¥GDP) ithy, AHFARITLA K.
2. JE #4942 % i M 69 A ER & . Positive but diminishing marginal product (MP) of physical capital (K) and labor (L)

oY OMPK
MPK = — >0, —— <0
oK oK
MPL—6Y>O éW“DL<O
oL T oL
o BMAMER KA BRI KZF, BTURA. LA Z 286 (2K A2 TRY, B%

@),
3. Inada conditions (#5wW £-4+)
lim MPK =, lim MPK =0
K—0 K—oo

lim MPL = oo, lim MPL=0
L—0 L—oo



7.3 Special Case: Cobb-Douglas Production Function

Figure 7.12 The Per-Worker Production Function

Slope = MPg

y = zf(k)

Output Per Worker

y=

k = Capital Per Worker

7.3 Special Case: Cobb-Douglas Production Function

Y =AF(K,L) = AK°L'""? a € (0,1)

e Does it satisfy the three properties of neoclassical production function? Of course! Try yourself.

@ A labor share in national income of 70% gives a = 0.3

7.4 Factor Shares

The factor share of one input is defined as the proportion of the total income that is spent on that input. K% 2
)

The factor share of one input is also the proportion of the whole output that is contributed by the input.( 4 /= % &
SUBGAE % 52 )

Again, the equivalence between the income and output approaches.

o When the markets for labor and capital are competitive, then the wage w is equal to the marginal product of labor
and the rent r is equal to the marginal product of capital
o FEARTEH I BRI — I At
, rK MPKXK
Factor Share of Capital = v -7

wL MPLXL
B Y

Factor Share of Labor =

o In the Cobb-Douglas production function
Y =AF(K,L) = AKL'"@

oY aY
MPK =2 =
oK ~ K
mpr =90 (=Y
9K L

Factor Share of Capital = «

Factor Share of Labor =1 — «
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7.4 Factor Shares

o The Cobb-Douglas production function is a good approximation to the US economy because the shares of GDP
appropriated by capitalists and by workers are constant over the long run
o The Cobb-Douglas production function of the US can be written as ¥ = AF (K, L) = AK-3L0-7

Labor and Capital Shares in the United States

Figure 9: Factor shares in the U.S. corporate sector, 1929-1999

100%

90%

80%

70%

Ny Ee il EEERE

50% — : : : — ; ; : : : ;
. H + & * S : ‘ 4 . . . —0— Labor
: : j ; i ¢ J f g 3 i y

oY i il e W o e

Share (in %)

20%

10%

0% e N e
o0 o - o o
8 2 2 2 %2 2 2 2 % = E & R &
s £ e e e & e e e @ 2 S & @
. P based on
(NIPA Table 1,16; CFC and net interest have been included in the capital share)
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8.1 The Solow Growth Model

o The basis for the modern theory of economic growth.

o A key prediction is that technological progress is necessary for sustained increases in standards of living

8.1.1 Production (Y)

o Representative Firm’s Neoclassical Production Function: ¥ = AF(K, L)
@ Y is both the production and the income. i.e., the equivalence between the income approach and the production

approach to calculating GDP

8.1.2 Population Growth (n)

o In the Solow growth model, population is assumed to grow at a constant rate n.
o We assume constant labor participation rate, which is normalized to one L = N
Niy1 = (1+n)N,

8.1.3 Consumption-Savings Behavior (s)

o FRAMBIEATA NIEZE YN H I LL B2 HIE Y sa'itmftﬁ‘m+o MA BIETR A H R &R
o TEMMIMT, EMEFA R T BTA, 2 a%st s
C=(1-s)Y, S=sY

8.1.4 Income-Expenditure Identity

o TRATIG Y Rk T EHBRFISE R, SEE S T8R0T, MR A BUM 5 I AFIINBARR, ATt —
32 % GDP i
Y=C+1

8.1.5 Evolution of the Capital Stock (K)

o Future capital equals the capital remaining after depreciation, plus current investment

o Capital Stock R AP A EIMES, (R FRSABITIH: EREA T AR
e ¢ denotes the depreciation rate(#7|H>%)
Kii= (1=K +1=(1-86)K, +S=(1-06)K, +sY

o BB AR TGS TS . o — ST RIE T AR, T Pl 1 FRIE 5E i
EEXELLONE
8.1.6 Fundamental Equation of the Solow Model

o X/ Solow FA LA 25



8.2 Steady State

(L +n)kpr = sAf (ki) + (1= 6)k,

RG]
K _ Liy1 Kia

L Ly L

K
= SAF (K /L, 1)+ (1-6) 7
t

SA; f(ke) + (1= 6)k;
1+n

kt+1 =

8.2 Steady State

e Steady state means no growth in per capita terms
kis1 =kt = k*

o Plug the steady state condition into the fundamental equation, we have

et b MR AR, RXABGEA G . AR AR AR, BRI IH
%DADE@ik
o MEFHKE ., EW T RERAS AR WAABKAFHERESE, FERMIETTLR 0, MM
FIRPRONIERY IR k=0 if, PHIHER 0o MIMIEZA S — a0l RBER Eatin T

Figure 7.13 Determination of the Steady State Figure 7.14 Determination of the Steady State
Quantity of Capital per Worker Quantity of Capital per Worker
K % (n+ dyk*
5

>
(n+

: szf(k) . Q1 -d)k szf(k*)

1+n 1+n

o TR RIVEN? WlE, ERSHIEZIRINE, ERiEsREIHEITRA

o WA, (ERRASAMUHTIIE. ARG MR (RS A E) | Eiﬁ”f\zlii( T, EEREAMRZ, HE
SATIAFA IS KRR EZ o T I Y A BT AR N TR 3 (positive force < negative
force) , MM ABJBEA LA D EHEIFAAS

o MIMIMERE 1 oAt 255 B ICE R Tl [, 55 AN S e — XA k IYRIIAVE /£ R . If two countries
are initially rich and poor, but identical in all other respects, they will converge in the long run to the same level and

rate of growth of per-capita income

o BULH
o SALK)

T n+6
" =(1=-9)y" =(1-s5)Af(K")

o Cobb-Douglas {FE T :
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8.2 Steady State

Figure 8.2 Convergence in Income per Worker Across

K Countries in the Solow Growth Model
45 5
s
| ) AR S e e e §
Tl (- dyk =
=2y 5
. i T+n T+n o
: x E «
: sNn
d ; £
g s I /
8 : B
: Rich
Poor
Ky ke K
E Time

o J5 M H M AEA—FENE? PIREHAMSEOARE, B RS EA—FER.
o N A ARZEFHLIE? Perhaps there can be persistent differences in total factor productivity across countries.
Why?
o Learning by doing —it takes time for technological change to spread. (%> 75351
o Barriers to adoption of technology —market power, unions, trade barriers. (52 5 fik/F}47 FR )

o Inefficient allocation of factors of production within countries —corruption, inefficient regulation ({5 FR ],

DECAZ, TEMD

Figure 8.4 Differences in Total Factor Productivity Can
Explain Disparity in Income per Worker Across Countries

(n+ d)k*
Xlr’(k')
xsz(k')

sz, pi(k')

o (ERFERALR F A ERME K KPR AN RER = LR, EHLZAEE A PHYEER, LR
o IfdwE s RAEMAEIRESCRI! M HATACHRNE, tARER %1 GDP, WARELL AT THEAH 28
Wi XA N e —— 1L S Aok

Figure 7.15 Effect of an Increase in the Savings Figure 7.16 Effect of an Increase in the

Rate on the Steady State Quantity of Capital per Savings Rate at Time T
Worker

(n+d)k*, () :
221
7 = New Steady

State Path

51zf(k*)
Old Steady
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max ¢ = max(1 —s)y”
A A

o f£ Cobb-Douglas [F#

sA =
+0

max ¢ = max(1l —s)A (
A A

Figure 7.17 Steady State Consumption per Worker

(n+d)k*

2f(k*)

B
szf(k*)
c=(1-9)f(k") :

ki

o HIRATLIXT EACRGHME. (AT AY S

o TMTAMAEA, HIOMEE] max(1 - 5)y = max(y — sy) = max[y - (n + d)k]

o FrARTERAA y fl (n+d)k AUEEES, W EEFT7R. dmliE T ss— = r S8 &
o [AIAERSASRITEIL T, #BAT sy = (n +6) = k J]AL

dy _ .
1'% =n+d, 2.sy=(n+06)=*k
o XJT Cobb-Douglas i, 7 LAFSES — 1Tl k 5158 aAk® = sy =sAk? = s =«
o W FEERAE, NOWKHSEREZERRES, HE A KSR EHE RS,

Figure 7.19 Steady State Effects of an Increase in gl%u e éZO IEclf/[e azesl in Total Factor Productivity in the
the Labor Force Growth Rate OOV TOWH ol
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o FARIRTIIN A BXMELMET RN, BFROY Solow Residual
o The Solow residual captures the technology, or total factor productivity (TFP): A = oyl
e An approach that uses the production function and measurements of aggregate inputs and outputs to attribute eco-
nomic growth to:
1. growth in factor inputs, K and L;
2. growth in total factor productivity, A.
o Growth accounting formula:

Yy =vatayk+(l-a)yL
JiEH  Take natural log of both sides of the production function:
InY=InA+alnK + (la)InL

R 7 H ik, EHFiTE . Differentiation operator d:
Yiii-Y:

dinYyy1 =InYy —InY, =In(1+yy) xyy = 7
t
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fgi ) -
Y = AK?L'@

R -
Y=C+I+G+NX, C=(1-s)Y

L s
(a). TPy 1HEAEE s (precautionary savings motive)
o NI AFRNEAHALTE? HOMH KB IG RIMAKIL, BA R,
o HREITZMIMT, BN brrisi,
o [EAPIELS N N R TARKHY 0T XU - ZRIRmE 1!
(b). TE4rMiEE B (competitive savings motive)
o SLRHRZATT Y SV BIEEISIRIENE, oy 7SSt LI seg ), wiARHES b5 AL 4,
KRN BT EINA ZN R EMIHE E L L ELZ N E .
2. Y X\ Income
(a). 55shI N\ (labor income)
o T RTFTEIMEMIN SN L E !
(b). TAMAFZULN  (capital income)
o MFEFI—NEEE: PRI UL 77 5h Bl R G .
(©). MW (transfer income)
o =IRAMIC. HLFEIEM, MUEBEAE] THKX!
o fl H FEAR I/ 243

11.2 Policy and Practice

11.2.1 {825 By S

o LR LR IBMIAR G AT 5 S e A A2, H7 BURERTH 2R 5 R0R . BT HORRES 1R
U RO o

o MBLRFIR, HAFKMANTREE. Riole, BISRNISIT GRS AMBOR, S & HIBUF I
ey a) &

o FELMMIA I HF i

11.2.2 Economic Impact Payment in the U.S.

o fEAE. A JKHLZR - BEAE A SE A 32 2 AR Y S

o CARES(The Coronavirus Aid,Relief,and Economic Security Act): HYIGIKR ANEAAREL 4. KA $ 1200, HH%
T 600, % F2 EIP(Economic Impact Payment) 57 22,

o H KK, TA% R 1, 7 F A 14%, 5 IS =R R E LI T .
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12.1 The Relationship Between Consumption and Saving

Disposable income: Y, is the income available to spend, or total (gross) income minus taxes

S, is the difference between the amount of income a person has to spend and her current spending, C

S=Y-C

o B BAEOREEN T, £ ORRAARKIE?

12.2 Intertemporal Choice and Consumption

o Irving Fisher developed the basic theory of consumption by using microeconomic analysis to explain intertemporal
choice—the decisions about spending today versus spending tomorrow

1. Defines an intertemporal budget constraint, which is how much a person can consume today versus tomorrow, given
a consumer s total resources(F5 I TR ZYA, G foimlt ZAF 4 D0 )

2. Describes consumer preferences for spending today versus spending tomorrow (74 28 ZE iR PE 5 E XA E A2 H TR
RZE5HY)

3. Shows how consumers optimize (maximize their happiness) given the budget constraint and their preferences

12.2.1 The Intertemporal Budget Constraint [} #ii 4.2 3
o 5B IREL 2 /LW HA

e Denote Y7 as an income today in constant dollars, Y2 as an expected income tomorrow, W as initial wealth (assets),

C; as consumption in the first period, and r as the real interest rate.

Consumption in the second period is:
Cy = (1 +r)(W+Y1C1) +7Y5

o this represents a person s intertemporal budget constraint

r AR RIE, 2RI

o KMBLA T S, SHALM 1A "IRYIHDE, SR RBUUEF S — IR IRz 2, i S A
B R i I HR T

o Co M1 Cy Z[ALE— MR AR, AT LA H &k

The intertemporal budget line (IBL) is the line connecting those points that satisfy the intertemporal budget con-

straint



12.2 Intertemporal Choice and Consumption

o The IBL shows the tradeoff between current consumption and future consumption: the more you spend today, the

less you have available to spend tomorrow.

Consumption

in Period 2, C,
$114,400 = A

1+nW+Y,) _—

+Y, 1 slope =—(1+7)

Lending
No borrowing
V or lending point
$62,000=Y, [-==-=ec=ccmna=

Borrowing

1BL

W+Y, =860000 W+Y, +Y,/(1+r)=%$110,000

o FERMIE SR, AR 1 AR T Y 14, AP

o A MY S IE L« é%‘fﬁ%jéé‘ﬁﬂyf?io C 15 SURRHSIMAEAE, FFHIESZ T LURRIHES: AR
HOMESR T, ARSI RIBE, +

o B B AEAIFEHIIH . No borrowing or lending point.

The Intertemporal Budget Constraint in Terms of Present Discounted Value

o The intertemporal budget constraint can also be shown by rearranging terms in the above equation to put all con-
sumption on the right-hand side(Both sides of the equation shows the concept of present value):

C Y.
Cr+——=WH+Y, +—
1+r 1+r

12.2.2 Preferences

o Given a budget constraint, preferences show which combinations of spending today and spending tomorrow

Indifference curves (ICs, & £ 5| ¥ £,) show those combinations of C1 and C2 that would give us the same level

of overall happiness (utility 2% or welfare 3 #])

Consumption
in Period 2, C,
slope =-MRS,,

. slope = -MRS,
1

Consumption in Period 1, C,

o JrZE M) S H 2 U BRI e Y
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12.3 Response of Consumption to Income

1. The farther an indifference curve is from the origin, the higher its utility

2. Indifference curves slope down

3. Indifference curves are bowed in toward the origin, i.e., they show convexity (;\"4/4) (4375 i FORUH PR ECE = 1
JETI R k)

4. TKEBMEARME, HOBERZIUEW . (ZRHPH)

The MRS is the negative of the slope of the indifference curve at any given point

ACy
MRS = ———
ACq

gé\{ 221 Why does the indifference curve have a convex shape?
o Because consumers prefer to smooth consumption over time (and thus become increasingly averse to giving up
consumption in period 2), the marginal rate of substitution becomes smaller as second-period consumption falls
o H—MAI AT, B A IR ZUN AL
o HIIEIE WA, AL B HAZ
o Hb, MAF MKk (BH x4hiEL), WA REARI— AL F —HH B0 5 =K
WAL (B89 23T {E AR KAL)

12.2.3 Optimization

o The optimum indifference curve given the budget constraint is the IC that is tangent (at point O) to the intertemporal
budget line, i.e., IC3

0 0=(C2,C9)
e At Point O, the slope of the indifference curve (or the negative of the marginal rate of substitution) equals the slope
of the intertemporal budget line, i.e., -MRS = -(1+r), so that:
MRS =1+r

Consumption
in Period 2, C,

Highest level of utility is
reached at tangency of /BL

IBL and IC, where MRS =1 + .

slope =—(1+7r)

Consumption in Period 1, C,

o LPFE IR EMAEAFBUF M E A EACRHTE MR EMAEACE > HEUHEAER, IE2ER
ERUR YO R B e A AR — R

12.3 Response of Consumption to Income

e Rise in current (period 1) income or Rise in future (period 2) income:

e The IBL shifts to the right so that the optimal point is at a higher IC with both higher C; and C»

27



12.3 Response of Consumption to Income

Consumption
in Period 2, C,

Step 2. moving the optimum
from point A to point B...

B
o S| .., S

(] D R R Step 1. Rise in
. IC, income or

P wealth shifts
Step 3. where both intertemporal
consumption today | | budget line to
and tomorrow rise. o the right...

o

1 1

[

c o,

1. Consumption rises when the present value of lifetime resources increases, regardless of its source(F &R T! A
At A5

2. Consumption smoothing: Consumers spread out any increase in consumption over today and tomorrow, even if it
the increase stems solely from an increase in current income(—f [ &I &R S & TR WS SEE L )

o An increase in the interest rate, which leads to a steeper IBL, results in an optimal level of consumption at a higher
indifference curve with an increase in consumption in period 1, C1, and a decrease in consumption in period 2, C2

Consumption

; . Step 1. Rise in interest rate pivots the
in Period 2, C,

intertemporal budget line clockwise...

tomorrow rises.

¢, Step 2. moves the optimum
from point | to point J...
No borrowing
or lending point
O pre==—e——= Fo---=s
2 . IC,
Step 3. where .
consumption today '
falls and consumption | IC,
!
1

Consumption in Period 1, C,

Two effects of an interest rate change

1. Income effect: the change in consumption due to changes in income
o For savers, the income effect increases consumption in both periods when interest rates rise
2. Substitution effect: the change in consumption that occurs from the change in the relative price of consumption in
the two periods
o The substitution effect from higher interest rates leads to less consumption in period 1, but more consumption
in period 2
3. Evidence supports that the substitution effect outweighs the income effect, so that a rise in interest rates lowers today
s consumption (increases saving), but boosts future consumption
o XTTHBHIARKIL, R LT 2 R AR AONIRY . 5k TS E R, T2 B 25—
HIH S E =D, B IRGE R A—E T -
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13.1 FAW 1R PE The Permanent Income Hypothesis

REANERS R TRHIRIZ— 10, AEE R =i

o Milton Friedman argued that consumption smoothing (75 %% F-1&) was a key feature of consumption behavior

He developed the permanent income hypothesis, which asserted that consumption depends on permanent income—

the the level of income that is expected to persist over a long period of time (a consumer s lifetime resources)

This hypothesis contradicts the Keynesian consumption function, where consumption depended on current income

13.1.1 Observed Consumption-Smoothing Behavior

o Aggregate consumption of non-durables(fi#E ;) and services is smooth relative to aggregate income, but the con-
sumption of durables is more volatile than income.

o This is because durables consumption is economically more like investment than consumption

A0 |y S R R R T R e e R

Percentage Deviation From Trend

-15 1 L 1 L L L L 1
1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

o Friedman divided income into two components:
y=v"+y"

e where YP is permanent income and YT is transitory income (&I A\, the component of income that does not
persist for a long period of time)

o The permanent income hypothesis indicates that consumption is proportional to permanent income so that the con-
sumption function: C = cY”

e where c is a constant (or mpc out of permanent income)

13.1.2 Relationship of the Permanent Income Hypothesis and Intertemporal Choice

o The permanent income hypothesis reaches a similar conclusion as intertemporal choice theory:
e A rise in permanent income that rises income for a very long time (both period 1 and period 2) also raises
lifetime resources by a lot, so consumption will also rise significantly
e On the other hand, if the increase in income is transitory (only period 1 or period 2), then lifetime resources

will only change by a little and consumption will change minimally



13.2 3L A7 % 2245 The Keynesian Theory of Consumption

13.2 PLEEE 2 PEE The Keynesian Theory of Consumption

13.2.1 The Keynesian Theory of Consumption

1. When disposable income rises, households spend more

2. The marginal propensity to consume, the increase in consumption expenditure from an additional dollar of disposable
income (AC/AY), is between zero and one

3. The average propensity to consume, the ratio of consumption to income (C/Y), falls as income rises

4. HTE AR K AME LRI 55 N E RS IR M e, s AREAH % E2G 2R 1
WL T, PRSI, S RS

5. This also implies that the average propensity to save (the saving rate), which is the ratio of saving to disposable
income (S/Y), should rise with income because: 7= % =1- %

6. WHE T A NBUN", BURFIE AT LI B — ik S BORIBOR & MEBAMNIEZE 55 NS KAl & ARIRER
THAR BRI, 55 ARV IBBRIE S S o APEEIRR T IS, W IREY K. —Jr k& RIS, 5
OB ARRAR, L TR AE T AR .

7. Keynes s consumption function is a linear relationship between consumption expenditure and disposable income:

C=6+mpc><Y

o where O<mpc<1 and C is a constant referred to as autonomous consumption expenditure ( [ 3 114 2% 37 H) (130t 2
W R Bl i ) 05 i)

13.2.2 The Relationship of the Keynesian Consumption Function to Intertemporal Choice

e Keynes consumption function indicates that consumption is solely related to current income and so it does not
display consumption smoothing (i AR, BEAEATE IR R . SRMAZIHEZ . I DulingE b,
BOATH T PR FRHIE)

o Thus, his consumption function is consistent with the theory of intertemporal choice for borrowing-constrained
households, but not for households without a binding borrowing constraint ({FfEfE LIRS JiE, P HAEEE
BT —FAEERIRMER, RONRZ REEBCA RIS w2 Tkl B 6Tk - & H 2%
TSR Ze 2 K AR 2R

Borrowing Constraints

o Assume the consumer faces a borrowing constraint (or a liquidity constraint) so that she cannot spend more than her
current income:
Ci1 <1

30



13.3 4 4 B #1484t The Life-Cycle Hypothesis

o The resulting intertemporal budget line (IBLpc) becomes vertical at the point where C; = Y7 (point B), so that an

angle, or kink, occurs

Consumption
in Period 2, C,

(a) Borrowing Constraint Is Not Binding

Consumption
in Period 2, C,

(b) Borrowing Constraint Is Binding

Optimum occurs at kinked part
__— of intertemporal budget line.

Optimum occurs at tangency
of intertemporal budget line
and indifference curves.

Consumption in Period 1, C, Consumption in Period 1, C,

o If the borrowing constraint is not binding as the consumer has no need to borrow, then any increase in lifetime

resources, regardless of its source, boosts consumption in both periods
o If the borrowing constraint is binding, the slope of the indifference curve at the optimal point (point B) is steeper than

—(1+r), i.e., MRS >(1+r), then consumption is driven completely by current income, and so C; = Y; and C3 =Y

13.3 A4y E MR %6 The Life-Cycle Hypothesis

o The hypothesis indicates that people tend to smooth consumption over their life cycle

(b) Wealth over the Life Cycle

(a) Consumption and Saving over the Life Cycle Wealth
Consumption, Carmencita
Saving ($ at saves until
annual rate) she retires.
$50,000 = ¥
SAVING Wealth
$37500=5 8562500 | T
Carmencita
O d:’ss?v'e"s after Wealth rises Wealth falls
shejreties. until retirement. after retirement.
DISSAVING
R=45 L=60 Year of Life 0 R=45 L =60 Year of Life

0
Beginning of Adulthood Retirement  End of Life " z z
Beginning of Adulthood Retirement  End of Life

e When people retire and are no longer earning, they dissave with the amount of negative saving equal to their con-

sumption
e As people grow older before retirement, their wealth grows, and then after retirement their wealth declines

o ANEHBHIHOLT . A BAESLZ BB NI 1E5E !

13.4 Longevity Risk K75 X [&

o A longevity risk is any potential risk attached to the increasing life expectancy of pensioners and policy holders,

which can eventually result in higher pay-out ratios than expected for many pension funds and insurance companies

o FREEB/IRI 1 FIHRRIAN N KAF I A RS o

13.5 Pay-as-you-go Social Security

o Taxes on the working population pay for social security transfers to the retired each period.

31



13.5 Pay-as-you-go Social Security

FATE K TRESF L Bt A AR, RIS FER NMERIBL, SRAEFEANLBIRESE.

The young pay social security taxes t, the old receive social security benefits b.

The population grows according to the following equation. Each period, there are N'young and N old alive.
N =(1+n)N

The government balances its budget, Total social security benefits must equal total taxes on the young.

Nb=N't, t

“1+n

Pay-as-you-go is beneficial only if the population growth rate exceeds the real interest rate.

The interpretation is that the population growth rate is the implied rate of return for an individual from the social
security system, so social security is only worthwhile if the return exceeds what could be obtained in private credit
markets.

Essentially a mandated savings program where assets are acquired by the young, with these assets sold in retirement.
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o LMATT BB AINPBIN, KIEIER . P EHRIIAVY 40, GDP R EIH — TS IE i T,
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o LPFFRMFT L, (AR LT AR REIM T A ATIE o Rl R HEBRAEAL 2 S

o Db EHIEATE! M N EAER P AIE T . KT EFEMEBUERE , (BRI .

o XU PR AHHEN: BRI AENE (indeterminacy) : AR AMAT AMIHIES . A
PEMEEWE R — ML TR —ER BARIASK, AR THRMELR. REEERER 1=
MHIARFITLA, ARERAI0E.
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Market Clearance

15.1 What Is A Firm

e Y=AF(K,N)

o A simplified, idealized benchmark. Three ingredients: technology, capital, and labor.

FELESRNE T BB . AERXFP GO0 T BB KIIERH, RAMSIERIRS. JARS A A RESK
AL,

e No entrepreneurship, no management and organizational analysis. No agency problem, no financing frictions, no

uncertainty. No asymmetric information, no transaction costs, no market structure

A A AE M HLUT, RS

15.2 Tidgihig

[ Households ] [ Firms

—

— H1. C()nsumptionyd = ¥S F1. Production

<— H2. Savings S = - F2 Investment

~— H3. Labor supply\/ S = Ndf*’) Labor Demand

o MIMA T WiHHE
o N EEI N RIX LR MY, WA, 958

15.3 Labor supply

15.3.1 Representative Consumer

o Consumer’s preferences over consumption and leisure as represented by indifference curves. (RIS A2 GHL2>

JEAHY)
o Consumer’s budget constraint. (£ 4/4)

o Consumer’s optimization problem: making him or herself as well off as possible given his or her budget constraint



15.3 Labor supply

15.3.2 Representative Consumer’s Indifference Curve

Consumption, C

Leisure, | -

e An indifference curve slopes downward (more is preferred to less)

o An indifference curve is convex (the consumer has a preference for diversity in his or her consumption bundle)

Consumption, C

Slope = MRS ¢

Leisure, /

e MRS c: marginal rate of substitution between consumption C and leisure L
o The amount of consumption you give up to increase an additional unit of leisure
AC

MRSI’C = —E

15.3.3 The Consumer’s Budget Constraint

o The consumer’s time constraintis: [+ N* = h

o Consumption is equal to total wage income plus dividend income minus tax (7 ZVE AN FIREIYCN, T R
PAIEA) -
C=wN’+n-T

C+wl=wh+nrn-T

o WAMNBMAKMER wh+n-T, C+wl 2 HET1, wlEX T IRIRIIEE.
o FHYTHE L. Representative Consumer’s Budget Constraint when T > 7, iXFE LT 2R AIFLZE A T A4
ETAE.
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15.3 Labor supply

wh+m —=T ¢

Consumption, C

C=-wl+wh+m -T

h+(m-T)w h

Leisure, /

o Representative Consumer’s Budget Constraint when T < 7, 4 [ & 25 5L AN 5 e 50 6 R0F B4l

>

Universal Basic
Income (UBI)?
& R AN

Not Feasible

Consumption, C

Feasible

h

Leisure, /

15.3.4 Consumer Optimization

Consumption, C

Leisure, /

o The consumer chooses the consumption bundle that is on his or her highest indifference curve, while satisfying his
or her budget constraint

o The marginal rate of substitution of leisure for consumption equals the real wage.
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15.4 An Increase in the Market Real Wage Rate

Consumption, C

Leisure, |

o WIUFAESHAE S A ORI ME BN B, A S PRt TAE T,

15.3.5 Real Dividends or Taxes Change for the Consumer

Consumption, C

Leisure, /

o Assume that consumption and leisure are both normal goods.

o An increase in dividends or a decrease in taxes (i.e.,m — T increases) will then cause the consumer to increase

consumption and reduce the quantity of labor supplied (increase leisure)

15.4 An Increase in the Market Real Wage Rate

o This has both income and substitution effects.

o Substitution effect the price of leisure rises, so the consumer substitutes from leisure to consumption.

o Conclusion: Consumption must rise, but leisure may rise or fall.
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Production

16.1 The Representative Firm

o Profit maximization given the following production function ¥ = AF (K, N%)
o Properties

1. Constant returns to scale(CRS)
2. Output increases with increases in either the labor input or the capital input.
3. The marginal product of capital (labor) decreases as the capital (labor) input increases.

4. The marginal product of labor (capital) increases as the quantity of the capital (labor) input increases.
e Production Function, Fixing the Quantity of Labor and Varying the Quantity of Capital

Slope = MPg

Output, Y

F(K, N™)

A

e s wvees cGADItAVIDDUE. K

e VS. Production Function, Fixing the Quantity of Capital and Varying the Quantity of Labor

Slope = MPy

Output, ¥

F(K*, N%)

N*
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Investment Decision

o The firm invests to the point where the marginal benefit from investment equals the marginal cost.

The marginal cost of investment is 1, as the firm gives up one unit of current profits for each unit it invests, so:
MC() =1
(AL TRAGAFARAZ]D)

o Marginal Benefit of Investment: UI[EVH & s . H rf— 4780

The marginal benefit of investment is the marginal product of future capital plus the quantity of capital that will be
left in the future after depreciation, all discounted back to the present:
MPy +1-6

1+r
ARNEME, SO —RERTERT ARG TR MEARSTALERRGTRA AR, —Ho£
MPK', kR KRR T ARG o — A2 RGATR 8, B —HSRTALY, AR TAIT RKRN, &
BIEA L-6. FRINFTAGIAMNE, ZRITILETHAE LT,

MB(I) =

o Aoy, BBLHNAPREARIEL, BBAER R MR (M Py FRIRIB N, s @Ia bR i) |
T E R AR e SR B L -
MPK' —6=r

o The firm’s optimal investment rule, obtained by equating the marginal benefit and marginal cost of investment:

o ELMAVHMALE, BB AMMREISSC2BUAMENE? SRIHINIEET A% r FIRHE.

BANRXRE—ANGFFEPHRAEX, BHRARTGLFEX. ©TUAAANTRF G A ERTHR
#o

F—ARBER, INFAMET AL ZH o MHETHTRE. EXAMEET, MPK 24 5%
AT KRk, LI RIF I BN — AL AP RAR G F ™ k5 6 RFAH A%,
ARTHRAGEAAALA MR E—THMEL; r ZHE, RFAKTATH LBTOREA, I F
KRE/ESFH, o RONBEZBIRFTRF BTG58, RIBZFHFRGHS B L RER
IR AAG A8 F e AR T A AR A

HoMmER, IAFXBRT ALFALATHFREENE. 2XMET, MPK 255
KEGATFAR T H, AR ENAZFRLETHRII BN TR ROGFIZH; 6 R
ARG BE, 1 RTEANZRFRAAEPHA R, IANFXEFEN, —ALFRAETHTRY
BUM % RAT HANAGART B ANITE R LB, X ANARAELSZE R ZEST
TR R EAZFRATOH R, o RINFXFRL, RLARERELFRART TR
RERBHAE, BATREAERS I GG ERKAMEGARLE,

—GPT4

o MG LKA



17.1 Investment with Asymmetric Information and the Financial Crisis

MpPy-d

Real Interest Rate

r=
-

n

19 = Demand for Investment Goods

o VORIFRHEMITG, VOARGAIE™F . BB, FrLLK WG B 2R

o The Optimal Investment Schedule Shifts to the Right if K Decreases or A’is Expected to Increase

o W IIXFFMMAIE MPy -6 = AF (K, L) -6, RT Kk, KT AN, KA R SRE5 AN
IR o

Real Interest Rate

r=
v

MP}, - d

MPy - d

o ML ALE SRR, WAL A R

17.1 Investment with Asymmetric Information and the Financial Crisis

o FHIN TN, BERHY IR, (F XU XE UG L AT 42 715 EAXSFR. Asymmetric infor-
mation: Lenders cannot distinguish good from bad firms

o TN IR TR Ao AT an it B RO AR XU /AF EARIFR ., A0SR 2 BTl A
%5, A ERAIELE

o WHAERE: LAV ALZAELIGEE, ENANEE CHNE. TR sEneEe 7.5 77, iR
M2, 1078, 7.5 THEASE. HE@WE, E5)7, 175 THies. Wiy s s
HHIR M, HTIKERT. HETHg 2 anitt.
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17.1 Investment with Asymmetric Information and the Financial Crisis

rr—r=x

where x is a default premium to compensate for borrowers who default.x is an interest rate spread that reflects the
severity of the asymmetric information problem.

HABM L5098 A R4 M AT R EFI A A E R, i RA — AN 5694 &, For firms
that borrow to invest:

MPy —d-x=r

LIRR R B AR 5 HEG, TR R. LT AH T2 F LN LR,

Real Interest Rate

r

MPyg —d - x,

MPy —d - x,

19 = Demand for Invesment Goods
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Labor Demand

o MPL U, T AN NS 8 AR IR L T iy MPL

o When the firm maximizes profits, the marginal product of labor equals the real wage.

When the firm maximizes

profits, the marginal

product of labor equals the

real wage.

MPN = w

$
o wNd9
K-}
i |
L
- ZF(K, N%)
=
e
@
>
@
-4
A
E¢ B
D T

Labor Input, N

o MIfi, MPN sl &I iy95 3h fidEsR i 4. Labor Demand Curve.

Real Wage, w

MPy, or Labor Demand
Curve

Quantity of Labor Demanded, N



FHILE
Real Intertemporal Model

o M IR AE K. HIEMIAZ 5 AT Lot AL & 7 T T &
o JHTHE ISR + AnlH AR !
1. Consumer’s current-period budget constraint:(S J=2fi% &, h Eif[A], 1 2RIEEE, 7 24 FRE, T 2BUFIR
i)
C+SP=wh-D)+n-T

2. Consumer’s future-period budget constraint:
C'=w(h=-0I)+n" =T +(1+r)S?
19.1 Consumer’s Problem
19.1.1 Consumer’s Lifetime Budget Constraint

c’ "(h=1 r_T
=w(h—l)+7r—T+w( )+x
1+r 1+r

C+

o TEERAINE ]!

19.1.2 Marginal Conditions for the Consumer

1. Current Period: MRS; c = w
2. Future Period: MRSy cr = w’
3. Intertemporal Choice: MRSc.cr =1+r
o BEMGE—: ZIHWHMRTMFARIN G, FERIZBEIERNTHE N RATRIBEAR ST L
AU B o

19.2 A At43#r: Labor Supply

19.2.1 w k7, LEAA?

Current labor supplied
increases with the real
wage (substitution
effects are assumed to
dominate income
effects).

NS

Current Real Wage

w=

N = Current Labor Supply



19.3 T4 4#7: The Current Demand for Consumption Goods

o FERXHUERIML TRMBLZEEFM . TR ETF, BAK T, SR L LR X RN HRTH
Tt ARG RS SR T, Saimil, WS 17, g A — SRR X R [
W BB £ TR TE&E T EAARET ]

19.2.2 r k7, LEATE?

NA(r, :
» Labor supply “/ ne

increases with an
increase in the real
interest rate, through
an intertemporal
substitution effect.

Current Real Wage

w=

N = Current Labor Supply

’

U,
o THBH YRS, 11 C MR AR R IRFFALEFT w . ——w PGB, AR N B BRR L
SRR L RE 7 e AR IR ¢ 0 WA i Al 2y S IE'J T T AR kS, PR R
e, WAtEWERB D, EWE SN L .

19.2.3 S E Bz T MR, LEAA?

An increase in lifetime N30
wealth (e.g. taxes fall)

reduces labor supply.

Ni()

Current Real Wage

w=
P

N = Current Labor Supply

o SFEREN, FUZHMEEIARIL, A2 AR AR TR, TR TAER A A2 bR
FEH RS, I PRIBB AT A S i A AR AR o AN AR AR, RN, AT AR B
ZHIRNER, FEI% T o7 sh s
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19.3 T4 4#7: The Current Demand for Consumption Goods

19.3 Z84k43#r: The Current Demand for Consumption Goods

/ o
<

N = Current Labor Supply

c(n)
/ it

Y = Current Income

G4n
-~
/ =

Y = Current Income

19.3.1 WM, HRETHTFRE LR

An increase in lifetime
wealth (e.g. taxes fall)
reduces labor supply.

Current Real Wage

w=

o MPC 2% 1 N5, A2/ EELRIHE.

o Positive but diminishing
19.3.2 r BFt, HRETHETTRELA?

* Intertemporal
substitution: the current
demand for
consumption goods
decreases with an
increase in the real
interest rate (i.c., the
substitution effect
dominates the income
effect for savers/lenders)

Deamand for Current Consumption Goods

o [ L

19.3.3 RE EF, URjiEToREAZ?

e An increase in lifetime
wealth (e.g. taxes fall)
increases the demand
for consumption goods.

Deamand for Current Consumption Goods




19.4 Producer’s Problem

o B UAWNZLRY . T2 BT 2R o

19.4 Producer’s Problem

19.4.1 Firm’s Current and Future Production Technology

Y=AF(K,L), Y =A'F(K',L")

19.4.2 Evolution of the Firm’s Capital Stock

K =(1-0)K+1

19.4.3 Firm’s Current and Future Profits

n=Y-wN-1

=Y -wN +(1-6)K

19.4.4 The Firm Maximizes the Present Value of Profits

19.5 fit#5 %k The Supply Curve

o Determination of Equilibrium in the Labor Market Given the Real Interest Rate r

o When the Real Interest Rate r Increases, Labor Supply Increases as well

w
Né w

NS N3(r2)

i Y = zF(K, N)

¥ = 2F(K, N)

V7| Fepcnncrce

N N
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19.5 425w £ The Supply Curve

Pegn th 2

BORF S~ R A= SR 2R B2

Ni(n)
An Increase L
in Current or
Future ¥ 5
Government ST
Spending @
Shifts the Y,

Curve %

41

w

¥ = zF(K, N)

N N

(b)

n
]

el

F— N Y Y>

o BUMNSZHIMEM, TRFFUCT VA, BUNBEMBL. FUEHUEM. RN s B 1, ik
MM TR, R wF, SAEZMIshMteE. wia Lidgi.
o FMEET, MEASEINA, B
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19.6 & K £ The Demand Curve

N M
An Increase \ » ol
in Current 2
Total Factor E
Productivity e
Shifts the Y & 8
Curve v i
Y 7S
i Y=2F(K N)
b1

NN

(®b)

~

n Y2

P ] Y.

o WHLESM AR 1. ML 7. RIS R0, TR AR R

19.6 FHK %k The Demand Curve

e The Demand for Current Goods
o HETAMTFRAMAINR: IrarHESE (N7

w

N M
An Increase \ » ol
in Current 2
Total Factor E
Productivity e
Shifts the Y & 8
Curve > i
2
i Y=2z1F(K, N)
n
N N,
(b) &
B
) 2
n
Y, 1

P ] Y.

o MRS, HHZETK, #/E GDP. rLAN 45 FEAAT RIS R AR B LE L (Bf) .
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19.7 Construction of the Output Demand Curve

19.7 Construction of the Output Demand Curve

3 g
o ©
S 45° line pr
é 1 ] P e e : Cd(ry) + 19(r)) + G f r
s <
5 A 4 &
".3 = Cd(rp) + 19(r)) + G i
c YZ .................. ~
<
E n
3
o
Y, Y, Ys Y,
Y = Current Income Y = Current Income

o R ETFRYMIE, LIPH AN S AR08 AT SR AE 58 — g [ LTl 2 B 2 T A% (IR ¢ R
BT o Ao r MRS, HETER DB S ALE R R, IMAFE] 118 T B E R ih
o

19.8 What Shifts the Output Demand Curve to the Right?

o A decrease in the present value of taxes.

o An increase in future income.

o An increase in future total factor productivity.(ZIHT 3T, VA =G
o A decrease in the current capital stock. (& ZAGAFR = H G0, R EIE

19.9 The Complete Real Intertemporal Model

Current Real Wage
Real Interest Rate

r

w

N* )i
N = Current Employment Y = Current Output

51



Bt

Comparative Analyses

20.1 A Decrease in the Current Capital Stock, K

o This could arise due to a war or natural disaster. Output may rise or fall, depending on how large the output demand

effect is relative to the output supply effect.The real interest rate rises, the real wage falls, employment may rise or

fall
g 1
]
o
:
3 N(r) g
d b
€ N s £
! |l N¥(r2) =
= o
] x
v I
Il w2
2
n
N, N Y, 1
N = Current Employment Y = Current Output

o AT EIERYRN:
o HITlAE MPL = w 50T 285, £ K NRERIEOL R . MPL #(L T . O 7Fr B0, I
WG NIRRT hFRRIMA SRR, RN IE T
o TRYARTIR D, T Y 2K MWIHBRERUARS . T MPK ks~ i, K/ TRZH,
Wb e, NN 1, FIAEE PR vy, Y] s sh®) vy, vy Mssm. s o IR T
RZGEE A
o ST FER M
o r i1, HETHITFEhF RS M, Mnzik N .

20.2 Current Total Factor Productivity Increases

o Real interest rate falls, consumption and investment rise, employment rises, real wage rises.

e Productivity shocks are a potential explanation for business cycles



20.3 Total Factor Productivity Expected to Increase in Future —~A News Shock

N(r2)

Current Real Wage
Real Interest Rate

wo

r

w

wy

Ny N

N = Current Employment

o A MIRE A HRIF TR

n

n

i ¥

Y = Current Output

o BBV, RAARMEINA WY N T AERINIECERAR T Frbhy? 55z

NiZzn

o BAAASKRZ AL, SRR IH Tl e, INIMEEINTSR B, Sk 2IE 2 (=4

N
A o

o LIS FIR NI, 2/ Y uTyF7sh ke . A 11 1 N° () B 3hE] N°(r2)

20.3 Total Factor Productivity Expected to Increase in Future —A News Shock

e Output demand curve shifts right.

o Real interest rate rises, investment increases, consumption may rise or fall, employment rises, real wage falls, output

rises

o Important in explaining investment boom in the 1990s in the United States.

o ]
=i ]
S -3
s P
= 3
<

] ~ B
e N*(ry) -]
- c
s —
E P
. -3
o "
I w2
2

T
wy :

wy

Ny N

N = Current Employment

Y = Current Output

o ASRATFIMIR S, AR IME S HIHI7 S N FORIARSI . BrEAE 1 oA, (HESEaRm. A TH

2

o SLAEBITY LT, SARHFRANICED, BRI EFHRTET. MR ETE, AREZHIs M. 2ATE

HIl o

53



20.4 Credit Market Frictions and the Financial Crisis

20.4 Credit Market Frictions and the Financial Crisis

o [BREHIHAARE M W (E 1> One feature of the financial crisis was more severe credit market frictions —
asymmetric information and limited commitment

e More severe credit market frictions reduce the demand for goods by consumers, and increase labor supply.

o Output demand curve shifts to the left, output supply curve to the right.

o Real interest rate falls, output could rise or fall (but demand effect should be stronger).
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2207 R A B BSOS

o HUFMIYHARIE), TRIEATRENINE. F5L ERA 2R

o YR, EHEBUMRBUTSIRAE TG EHRISENRAS, e i i & 2 — B

o FEIEINN, BUNIBURZTTHR (a3 EEM) o BUFAMNTER, AMTR2FPER, BURFESCBE T
5, WA R

P SRS
S, £ 1

o The Great Depression (K 5#75%): 1929-1933

o The Great Recession (K FEIE): 2007-2009

o The Great Lockdown (El4H): 2020-

I XWEE RN T IR (BEN T RS ? 215 iksh, Bk GEBEHEED

e The worst economic contraction was the Great Depression of the 1930s. Real GDP fell nearly 30% from the peak

in August 1929 to the trough in March 1933. The unemployment rate rose from 3% to nearly 25%. Thousands of
banks failed, the stock market collapsed, many farmers went bankrupt, and international trade was halted

o ST R, GDP B 30%! shiii AR, AMUCUBRAERSE RATH SRR RN, MNEALFhEER
PNGERU T

o There were really two business cycles in the Great Depression. A contraction from August 1929 to March 1933,
followed by an expansion that peaked in May 1937. By May 1937, output had nearly returned to its 1929 peak, but
the unemployment rate was high (14%). In 1939 the unemployment rate was over 17%.

o 1937 XK 4% HSURAE oy, SRR AT AE i sl T EN AT, Kol EE T 2%, GDP JLF-EIf%
7. The Great Depression ended with the start of World War II.

Post—World War II business cycles in the U.S

o From 1945 to 1970 there were five mild contractions

e A very long expansion (106 months, from February 1961 to December 1969) made some economists think the
business cycle was dead. But the OPEC oil shock of 1973 caused a sharp recession(/~E H GDP deflator 314
3 CPI), with real GDP declining 3%, the unemployment rate rising to 9%, and inflation rising to over 10%.The
1981-1982 recession was also severe, with the unemployment rate over 11%, but inflation declining from 11% to
less than 4%. The 1990-1991 and 2001 recessions were mild and short, but the recoveries were slow and erratic.

o From 1982 to 2001, only one brief recession, July 1990 to March 1991, not very severe. Volatility of many macroe-

conomic variables declined sharply. So, Long Boom was the first part of the period known as the Great Moderation

CRASRELRZEA).

The Great Recession (J3EiB): 2007-2009

o The longest and deepest recession since the Great Depression began in December 2007
o Began with a housing crisis —sub-prime mortgage crisis (X E¥fEHL)
o Followed by a financial crisis (4 ElifZ#/1) that rivaled that of the Great Depression



o Unemployment rose above 10% for the first time since 1982

o Fed reduced interest rates to near zero (& F3). Sluggish economic growth even after the recession ended in 2009.
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22.1 What is a Business Cycle?

The time series of GDP can be separated into trend (#4 %) and business cycle (& #]) components.
Business Cycles are fluctuations about trend in real GDP (42 3% # & A 52 GDP F 25 K #4738 KA %69 9k 3))

>

]
@ s
Y il

]

]

o The turning points in the deviations of real GDP from trend are peaks (74 %%) and troughs (7% &)
e Persistent positive deviations from trend are booms (% 5%)

o Persistent negative deviations from trend are recessions (3% i&)

Real GDP

Trend

Amplitude

Time

MR BIPIERRIEY 5K, SCZ FROAULAE (contraction)s
(BRBUSEPARME R AE o K il 2 LTI RL LM o

NBER Business Cycle Dating
U.S. research on cycles began in 1920 at the National Bureau of Economic Research (NBER)
The NBER’s Business Cycle Dating Committee maintains a chronology (4 #%) of US business cycles.
The chronology identifies the dates of peaks and troughs that frame economic recessions and expansions.
A recession (3%iE ) is the period between a peak of economic activity and its subsequent trough, or lowest
point.Between trough and peak, the economy is in an expansion (4 7Kk #7).Expansion is the normal state of the
economy; most recessions are brief. However, the time that it takes for the economy to return to its previous peak
level of activity or its previous trend path may be quite extended.
The NBER’s definition emphasizes that a recession involves a significant decline in economic activity that is spread
across the economy and lasts more than a few months.
Three criteria (somewhat interchangeable)

o Depth iR Z—7F & 7

o Diffusion J~ F-¥# &

o Duration & E-#4H



22.2 Five Points about Business Cycles

o X = NIRRT #H L, 2%iEiT#4FH . According to the NBER chronology, the most recent peak oc-
curred in February 2020. The most recent trough occurred in April 2020.

o In the case of the February 2020 peak in economic activity, the committee concluded that the subsequent drop in

activity had been so great and so widely diffused throughout the economy that, even if it proved to be quite brief,

the downturn should be classified as a recession.

Unemployment rate
15%

12

1950 1960 1970 1980

o HIRKG, (HZ5RELHEK!

Shading denotes
NBER-dated recessions

1990 2000 2010 2020

22.2 Five Points about Business Cycles

Burns and Mitchell (Measuring Business Cycles, 1946) makes five main points about business cycles:

1. Business cycles are fluctuations of aggregate economic activity, not a specific variable(— & & & 1K #9 22 7%

FHRRE, WA 257 @)

o The NBER determination of the months of peaks and troughs is based on a range of monthly measures

of aggregate real economic activity

o In recent decades, the two measures NBER has put the most weight on are real personal income less

transfers and nonfarm payroll employment.

2. There are expansions (¥ 7Kk #7) and contractions (%5 H7)

Aggregate economic activity

Aggregate

economic

Aggregate economic activity declines in a
contraction or recession until it reaches a trough

o 5__ Normal
activity ~=": growth
path
-
Expansion ¢ Contraction ; Expansion
T P T P
T : FEXREHR Time
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22.2 Five Points about Business Cycles

o After a trough, activity increases in an expansion or boom until it reaches a peak . A particularly severe
recession is called a depression
o The sequence from one peak to the next, or from one trough to the next, is a business cycle.
o Peaks and troughs are turning points. Turning points are officially designated by the NBER Business
Cycle Dating Committee.
3. Economic variables show comovement (J% %7 )—they have regular and predictable patterns of behavior over
the course of the business cycle(Z 2 —R B4, RA—ANZTELEHNGE, HALEANRLTZ)
o If the deviations from trend in a macroeconomic variable are positively correlated with the deviations
from trend in real GDP, then that variable is procyclical (I & #7).
o R A% GDP 2y b & KA Hog ik, INR LG LR B, AR AIRE D
o L, shFF,
o If the deviations from trend in a macroeconomic variable are negatively correlated with the deviations
from trend in real GDP, then that variable is countercyclical (i% J& 43).
o W REFT HAFogatik, AR S EHRAE ), 20ETRALER, SAZR R
o thdm kb R

o If a macroeconomic variable is neither procyclical nor countercyclical, it is acyclical (3E & 27 P 49).

Positive Correlation Between Negative Correlation Between
xand y xand y

WY

Percentage Deviation from Trend

Percentage Deviation from Trend

Time Time
(a) (b)
4. The business cycle is recurrent (&4 L), but not periodic (Z A7 #9)
o Recurrent means the pattern of contraction-trough-expansion—peak occurs again and again
o Not being periodic means that it doesn’t occur at regular, predictable intervals
o Deviations From Trend in Real GDP are Irregular. 3% 2 3% 37 2 T AAE 6.

Percentage Deviation From Trend

oa L 1 L L 1 L
1940 1950 1960 1970 1980 1990 2000 2010 2020
Year

5. The business cycle is persistent (324 (L H R 5%, 2Kk 69)
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22.3 The Cyclical Behavior of Economic Variables: Direction, Timing, & Volatility

o Declines are followed by further declines; growth is followed by more growth

o Because of persistence, forecasting turning points is quite important

22.3 The Cyclical Behavior of Economic Variables: Direction, Timing, &
Volatility

22.3.1 Direction

o What direction does a variable move relative to aggregate economic activity?
e Procyclical: in the same direction
e Countercyclical: in the opposite direction
e Acyclical: with no clear pattern

o Countercyclical: unemployment

22.3.2 Timing

o What is the timing of a variable’s movements relative to aggregate economic activity?

e Leading: in advance

o Coincident: at the same time

e Lagging: after
o Coincident: industrial production, consumption, business fixed investment, employment
o Leading: residential investment, inventory investment, average labor productivity, money growth, stock prices
Lagging: inflation, nominal interest rates(fFl /& 44 SCRIF 2N 0HENR . BUR R BIAHEHLA TB)
tanfhE w2 et i, 2 RE, MEXED. HEEW RN HE A KZ

22.3.3 Volatility

o What is the volatility of a variable’s movements relative to aggregate economic activity?
e More volatile: larger relative variation
e As volatile: same relative variation
e Less volatile: smaller relative variation
o Investment spending is more volatile than consumption(F} X W s A, X2 e, REMELRLEE
M IR AT 08U AR IERIAKA — DN AT IR, SRR IR T, A B = I
%)
o Durable goods production is more volatile than nondurable goods and services(fif F St A8 24 T —Fh#& %, AN
PG )
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22.4 Can Leading Variables Help Predict Recessions?

22.3.4 Correlation Coefficients and Variability of Percentage Deviations from Trend

Standard Deviation (% of S.D. of

Correlation Coefficient GDP
Consumption 0.77 71
Investment 0.80 301
Employment 0.78 65
Average Labor Productivity 0.77 63

Variation Relative to

Cyclicality Lead/Lag GDP
Consumption Procyclical Coincident Smaller
Investment Procyclical Coincident Larger
Employment Procyclical Lagging Smaller
Real Wage Procyclical 2 i
Average Labor
Productivity Procyclical Coincident Smaller

22.4 Can Leading Variables Help Predict Recessions?

o Problems with the leading indicators
o Data are available promptly, but often revised later, so the index may give misleading signals
o Structural changes in the economy necessitate periodic revision of the index
e The index provides little information on the timing of the recession or its severity
o The index has given a number of false warnings
¢ In real time, the index sometimes gave no warning of recessions
o Because recessions may be caused by sudden shocks, the search for a good index of leading indicators may be

fruitless

22.5 The Seasonal Cycle and the Business Cycle

e Most economic data are seasonally adjusted to remove regular seasonal movements
o Economic theory suggests that even if demand changes over the seasons, production needn’t
o Firms could instead produce steadily through the year, building up inventories of goods in the first three quarters
of the year and selling them off in the fourth quarter
o But Barsky and Miron find that this doesn’t happen; production and sales tend to move together
e There is little production smoothing
o Ifthe seasonal cycle is like the business cycle, and the seasonal cycle represents desirable responses to various factors
(Christmas, the weather) for which government intervention is inappropriate, should government intervention be
used to smooth out the business cycle?
e Some economists challenge the need for the Fed to change the money supply over the seasons
o But the case for seasonal monetary policy is based on preventing bank panics (as occurred frequently from 1890 to
1910) and reducing transactions costs (which arise because people expend effort to reduce money balances when

interest rates rise)
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B =E
23 JE| BB (Business Cycle Theories)

23.1 What Explains Business Cycle Fluctuations?

o Two key questions about business cycles

o What are the underlying economic causes? What should government policymakers do about them?

Two major business cycle theories
¢ Classical theory: Real business cycle (RBC) model
e Keynesian theory: New Keynesian (NK) model
1SR R AT I HEAE R, PUSAN AT BXS o

o Classical theory: prices adjust rapidly

e So recessions are short-lived. No need for government intervention.

o TR IEEHTI M, TR BUFE PR ANPERT, /NEURRITT . SUETHE
B SEFERNER R AT LA T

o Keynesian theory: prices (and wages) adjust slowly

o Adjustment may take several years. So the government can fight recessions by taking action to shift the aggre-
gate demand curve

o LINUORETEANRS, FIIREITHY G RIME LLTRRE o MR DAL R

o BUMERARAR B TR 18 2 IR !

23.2 Real Business Cycle Model B{5Z%% 5% J&] s

o Real shocks to the economy are the primary cause of business cycles
e Examples of real shocks:
o tbhe i R RE AT, Bt THAK, #h4iid Shocks to the production function, skik% F 53
K
o FHNEMIBZTEETRE, BEhofl K/ FF, Shocks to the size of the labor force
e Shocks to the real quantity of government purchases
o K E AL A T &L, Shocks to the spending and saving decisions of consumers
o There is no role for the government in smoothing business cycles —cycles are just optimal responses to the
technology shocks. # 3 2 EF 49, *FHREABKLE!

23.2.1 Productivity Shocks in RBC Model

o The largest role is played by shocks to the production function, which RBC theorists call productivity shocks
e Development of new products or production techniques
o Introduction of new management techniques
e Changes in the quality of capital or labor
o Changes in the availability of raw materials or energy

o Unusually good or bad weather



23.2 Real Business Cycle Model A 52 2 i J5) £ 4% A

e Changes in government regulations affecting production

o 1418 RBC [1YFEi¢, solow FE{H W %A1 GDP 4bF 1E 26 &2 Hi,

23.2.2 Does the Solow residual measure technology shocks?

o The Solow residual is strongly procyclical in U.S. data
e This accords with RBC theory, which says the cycle is driven by productivity shocks
o But should the Solow residual be interpreted as a measure of technology?
o If it’s a measure of technology, it should not be related to factors that don’t directly affect scientific and tech-
nological progress, like government purchases or monetary policy

o But statistical studies show a correlation between these

23.2.3 F5Zh SR IR AEF LS Labor Utilization and Hoarding
o ZIXIVHUFRIIE, KFHERN:, Hasibif| KFIWHEAFARME, KFEHEFET, EERHMA,

e Measured productivity can vary even if the actual technology doesn’t change. Capital and labor are used more
intensively at times; more intensive use of inputs leads to higher output. Utilization is procyclical, so the measured
Solow residual is more procyclical than is the true productivity.

o WAHLELIHA MBI F AR A%, solow FREMIHE AR ARORIIEL . X2 K fl L i9483),
BRBAMERHR, Frilsfh TREEBRI P .

Labor hoarding: firms keep workers in recessions to avoid incurring hiring and firing costs.

o Hoarded labor doesn’t work as hard, or performs maintenance

o The lower productivity of hoarded labor doesn’t reflect technological change, just the rate of utilization
Labor hoarding explains why labor productivity is procyclical in the data without assuming that recessions and

expansions are caused by productivity shocks. Changes in the measured Solow residual don’t necessarily reflect

changes in technology
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23.2 Real Business Cycle Model A 52 2 i J5) £ 4% A

* The RBC theory is
consistent with many
business cycle facts

» The theory correctly predicts
procyclical employment, real
wages, and average labor
productivity

LRAS* LRAS!

- P \ F

Price level, P

* The theory predicts
countercyclical movements
of the price level, which PRy AD
seems to be inconsistent
with the data

Output, Y

o WSROl R A AE e FY Sh I I B B IR . ke f?

23.2.4 Unemployment in the Classical Model

o In the classical model there is no unemployment; people who aren’t working are voluntarily not in the labor force
o In reality measured unemployment is never zero, and it is the problem of unemployment in recessions that concerns
policymakers the most
e Classical economists have a more sophisticated version of the model to account for unemployment
o Workers and jobs have different requirements, so there is a matching problem and incurs search-and-matching costs.
It takes time to match workers to jobs, so there is always some unemployment.
o Unemployment rises in recessions because productivity shocks cause increased mismatches between workers and
jobs
o A shock that increases mismatching raises frictional unemployment (3844 2 )l) and may also cause structural
unemployment (28114 2¢)l) if the types of skills needed by employers change
o FEEMSOIRAE, T I BEIERAAE, REABEATLUAR, HERFENR. gl e, =
RIBRERAGHTY . (RSO ABCAHRIERE, BE ERASFR, (HREH BRI, SA A%
AR TAFRLEA A THRAE A .
o The worker match theory can’t explain all unemployment
e Many workers are laid off temporarily; there’s no mismatch, just a change in the timing of work
o AT RETI-PEFMPEE)E, AR IO A T

o If recessions were times of increased mismatch, there should be a rise in help-wanted ads in recessions, but in

fact they fall)
o M, FERAGMT ISR 2 mismatch, LV Y ERIRE MV AIRIE & | 5L EAAEE 5. S5k
NZNELN
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Keynesian Business Cycle Theory
24.1 Keynesian Business Cycle Theory

o Keynesians think aggregate demand shocks are the primary source of business cycle fluctuations. %2 & &
KRR b EREEABT, RA, HREEMBI.
o Examples of aggregate demand shocks:
e Changes in fiscal policies such as government spending and tax cuts (432 R % T, BUFLAIZ
e Changes in desired investment arising from changes in the expected future marginal product of capital
o Changes in consumer confidence that affect desired saving
o Changes in money demand or supply
o Self-fulfilling waves of optimism and pessimism
o RBCikA, ZFAMEZRRTHRER, Lt RLF RHRL. MIBMIAA, Z2FANIZRR
o The Keynesian theory fits certain business cycle facts:
o Employment fluctuates in the same direction as output
e Money is procyclical and leading; Inflation is procyclical and lagging
o Investment and durable goods spending is procyclical and volatile
o Keynes believed in “animal spirits,” () 4 4% #%) waves of pessimism and optimism, as a key source of business

cycles

24.2 Macroeconomic Stabilization

o Keynesians favor government actions to stabilize the economy
o Recessions are undesirable because the unemployed are hurt

o The government could increase the money supply and increase government purchases to restore general equilibrium
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25.1.2 Is a tax cut policy effective in boosting the economy? [%F5{ B 5K GBI L 28 55 1, 2

o Ronald Reagan made tax cuts the centerpiece of his 1980 campaign for the presidency.

o The Economic Recovery Tax Act (ERTA), enacted on August 13, 1981, was the biggest tax cut in American history,
slashing revenues by 2.9% of GDP

o The 2017 tax cut: despite former President Trump’s repeated claim that his cut was the biggest, the Tax Cuts and
Jobs Act clocked in at just 0.6% of GDP

o Adjusted for inflation, the TCJA is the fourth largest tax cut in history, behind the tax cuts in 2013, 2010, and 1981
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26.1.2 Is a tax cut policy effective in boosting the economy? [%F5{ B 5% GBI L 28 55 1, 2

o Ronald Reagan made tax cuts the centerpiece of his 1980 campaign for the presidency.

o The Economic Recovery Tax Act (ERTA), enacted on August 13, 1981, was the biggest tax cut in American history,
slashing revenues by 2.9% of GDP

o The 2017 tax cut: despite former President Trump’s repeated claim that his cut was the biggest, the Tax Cuts and
Jobs Act clocked in at just 0.6% of GDP

o Adjusted for inflation, the TCJA is the fourth largest tax cut in history, behind the tax cuts in 2013, 2010, and 1981

26.2 % JEBUR U 35 B LR

26.2.1 Dynamic Budget Constraints with Taxes

o The consumer’s current-period budget constraint:c + s = yt

o The consumer’s future-period budget constraint:c’ = y’t’ + (1 +7r)s
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o IKIBMELIRNERMMBL, WA HHIB, FELHZE (1-1)y. HWIABK, Aol

"+y +t .
o Solve the future-period budget constraint for s: s = % AR B FEIAA R
¢ tro, —¢
_ y
c+ =y—t+
1+r 1+7r

o MHFNUEIIHLE FICE TR, EEWIHENTE, HASGRAWERIE.

Consumer
is a lender

¢ = Future Consumption

Consumer
is a borrower

Pl we
¢ = Current Consumption

e Optimization: Marginal condition that holds when the consumer is optimizing:MRS. . =1 +r
o oS ERYRASRE MRS, BAESUAAEZERIEI FHIHSRACE . MRS AEERIMEI— A
GURIEE: Qe T NE SR Ui F G b P e 24

§
= =
S e
s E
E 2 we(l+r)
3 e
2
2 C]
S o
(V] Slope = -MRS_ v
4 )
E 2
E o
I "
v v
c®
I
Y-t
I
I
Cy y-t we
¢ = Current Consumption ¢ = Current Consumption

o HIERIHB A H TR L.
o HEFTEFIMANIFIEA:
dc’ MU,

AU =0= dU(c,c’) =MU.dc+MU.dc’ =0 = MRS, . = — = —
(c,c") c c . T MU,

o MIHRAA? UMM, FX EFTAALR : IR AT, BT LA S T LR RSO
o BT Ule, ) + Ay — 1+ 575 — ¢ — ), FA— M GLR PRI

26.2.2 An Increase in the Market Real Interest Rate

e An increase in the market real interest rate decreases the relative price of future consumption goods in terms of

current consumption goods —this has income and substitution effects for the consumer.
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®F

wea(1 + 1)

Future Consumption

Future Consumption

¢

¢

wez(l + r2)

we (1 +ry) we(1 +ry)

G wey wey wey we,

¢ = Current Consumption ¢ = Current Consumption

o An Increase in the Real Interest Rate for a Lender(/- [%¥])
1. Current consumption: ambiguous change
2. Current savings: ambiguous change (752247 E A TSN B B 5
3. Future consumption increases(ZaX 1] ! )
o An Increase in the Real Interest Rate for a Borrower(45 [&])
1. Current consumption decreases
2. Current savings increases

3. Future consumption: ambiguous change

26.2.3 Government Budget Constraints

o Government Budget Constraints

o WABEBUNFEMUE IR PSR, tlid i & AE BT AT ORI IC B FRAN SR — S SRR

o The government’s current-period budget constraint:G = T + B

o The government’s future-period budget constraint:G’ + (1 +r)B =T’

o WRAMRMN! AREMEHORLIAGT, AR AR R. WARHERERAMWH, Frilf)s - Ew2a

& b . -
+
1+r 1+r

o FRILAENMAIBL, AR H EEIRILH!
o XHLRF I AIIZD . WRAMTREMERY, FIEBUMF M ERWERRIE . A TR
ARBERIIHR W% AR H C R feE .

o Total private savings is equal to the quantity of government bonds issued in the current period.S” = B
o BURAELW A M BURT, BUFHET LA — A=, ZIHFRET AN, ERMIT. PTAZS
BURG b & KFFHEAE,

o Credit market equilibrium implies that the income-expenditure identity holds
Y=C+G

o XS LUEHI K
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26.3 Ricardian Equivalence

ct+ts=y—-t=C+S=Y-T

o NGG=T+B=T+S?P=>Y=C+G

26.3 Ricardian Equivalence

26.3.1 XFFiHRE MM

o The timing of taxation does not matter for the consumer as long as the government keeps a balanced budget
o Today’s tax cut will lead to a tax increase tomorrow

o Therefore, a tax cut policy should have no effect on the real economy

o Households will save today’s tax rebate to pay for tomorrow’s tax increase; no change on consumption and

real interest rate

o Key equation: the consumer’s lifetime tax burden is equal to the consumer’s share of the present value of government

spending
GI
1+7r

tl
1+r

1
t =—(G
+ N( +

)

o Then, substitute in the consumer’s budget constraint —taxes do not matter in equilibrium for the consumer’s lifetime

wealth, just the present value of government spending.
’ yl )
1+r

o &Iz BUNFERFFIE-FENX M, RBUTHI TR RN ER A LR G T WERBUFH
WRZIARAAL . A IR BUOR A= AR R U 2R A9 -

GI
1+r

c+

:y+

1
1+7r _N(G-'-

Ricardian Equivalence with a Cut in Current Taxes for
a Borrower

* Current taxes decrease
» Future taxes increase

we(l + 1)

* The endowment point
shifts from E1 to E2

* The optimal E
consumption choice is
still point A

¢ = Future Consumption

we
¢ = Current Consumption

o WA N FUZ MR T YA BT C o BUNSZH REARAS, T AERRSOPAT, 24 108
HUREIRE ARG B

c+s=y—t+At
=y +(Q+r)s—t —(1+r)Ar

o NH—IAFMHA s RANH A+, 4K DBC 1321 IBC R ARHL, Ar %
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26.4 Fiscal policy

o LR T WINME . B MIRMHE I Ar, FIRESEE “IHRIBIL, (BRA S U RITIERE Y
TP 1 9F 28 o

26.3.2 Ricardian Equivalence and Credit Market Equilibrium

* The government issues g
more bonds to finance o 4
[
the tax cut b5 S,
c
* People also save more to 3 it
= —

finance future tax
increases

e The real interest rate n
remains the same e

B, B,
Quantity of Credit

o Fir LRSS AR

26.4 Fiscal policy

o WAL I FE SR, BUNTIAET BUAMEME S, AN A0 ZARSE T T ?

26.4.1 The effect of lower taxes

o Keynesians believe that a reduction of (lump-sum) taxes is expansionary, just like an increase in government pur-
chases.

o Keynesians reject Ricardian equivalence, believing that the reduction in taxes increases consumption spending,
reducing desired national saving and shifting the IS curve(¥{ % fif & £%) up

o The only difference between lower taxes and increased government purchases is that when taxes are lower, consump-
tion increases as a percentage of full-employment output, whereas when government purchases increase, government
purchases become a larger percentage of full-employment output

o FREHMINEE —fUE: BMATLLE I EMMEGT, AP EE LR, (HERIE! (553
PR SRR, AR EAX PRI O TS A X m . B MEEEEXE

o BUNRIIMBEBCRAR, WM ta L LIRIIED T 1ETZIH

26.4.2 Why Might Ricardian Equivalence Fail in Practice?

o Redistributional effects of taxes: tax changes affect the wealth of different consumers differently. (Filit B9 558 2 1+
YERD

o Intergenerational redistribution: debt issued by the government today (fUFRIHEASE, T4 A BTN EZTH
%) is paid off by future generations

o Taxes are not lump sum; they cause distortions. (G EAFLM 2 L FIFL, MM AZTE: 5 S FFILFE,
(HRFEEZRIER, & ANEGAPRRRERS, MR FERER, HE NRSIE 2K (i
fER B, HAUE AElcas, RO H i A BB R )

o Credit market frictions
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27.1 Credit Market Imperfections and Consumption

o Assume that lenders can lend at a lower interest rate than the one faced by borrowers
o The government borrows and lends at the interest rate that lenders face

o This implies that Ricardian equivalence does not hold, in general.

A Consumer Facing Different Lending and Borrowing Rates

wea(1 + 1p)

* Lending rate: rl
* Borrowing rate: r2

Future Consumption

* The actual budget line
faced by the household
is in blue wey(1+ry)

iz

* Borrowers and
constrained consumers Pt
will be affected

Y=t wey weq
¢ = Current Consumption

Effects of a Tax Cut for a Constrained Consumer with
Different Borrowing and Lending Rates

* A tax cut shifts the kink
point from E1 to E2

* The new equilibrium
point is on a higher
indifference curve (12)

= Future Consumption

wey(1 +rq) o

C

 If the borrowing rate is as
low as the lending rate r1,
then the optimal
consumption choice is G,
which generates the
highest utility (I3)

wey wes
¢ = Current Consumption

27.1.1 Effects of a Tax Cut with Credit Market Imperfections

e Suppose a consumer initially is credit constrained —that is, he or she borrows zero
o For such a consumer, the entire tax cut will be spent on current consumption
o This is very different from the case with no credit market imperfections, where the consumer will save the entire tax

cut to pay higher future taxes.



27.1 Credit Market Imperfections and Consumption

o Two key credit market frictions: asymmetric information and limited commitment.
o Asymmetric information: Would-be borrowers know more about their characteristics than do lenders.
o Limited Commitment: Borrowers may choose to default —lender can overcome limited commitment with

collateral(45 2 AT ik A 52 09 K ig ok — T4k, AT AT WAA w74 %)

27.1.2 Asymmetric Information in Credit Markets

o Lending carried out through banks.

o Deposit rate at banks is r1, loan rate is r2.

o Fraction a of borrowers never defaults, fraction 1-a always defaults —bank cannot tell the good borrowers from the
bad ones

o All good borrowers identical, borrow L.

e Bad borrowers mimic the good ones

14y

o Zero profits for the bank implies: ro = =

o Therefore, there is a default premium (12 > r1) when a < 1. The default premium increases as a decreases.

o Asymmetric Information in the Credit Market and the Effect of a Decrease in Creditworthy Borrowers:

Future Consumption, ¢’

F D

Current Consumption, ¢

27.1.3 Effect of a Decrease in the Fraction of Creditworthy Borrowers

o Default premium increases —even good borrowers face higher loan rates.

o Budget constraint shifts in.

e Consumption falls for all borrowers.

e Matches observations from the current financial crisis —increase in credit market uncertainty, reduction in lending,

decrease in consumption expenditures.
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W B34k Fiscal Multiplier

The fiscal multiplier is defined as the ratio of the increase in Y to the increase in the government budget
_AY
AG  A-T
i.e., When the fiscal spending (or revenue) increases (or decreases) by one unit, how many units of increase in

Fiscal,ultiplier =

output will be induced

28.1 The Keynesian View

The expenditure multiplier is the change in equilibrium output given a change in government purchases:
AY 1
AG 1-m pc
e , S . . AY
The tax multiplier is the change in equilibrium output given a change in taxes : —
It is always less in absolute value than the expenditure multiplier because the initial change in spending occurs

through consumption expenditure

o MERIHEFUNT :

AC = (mpc+mpc? +mped +..)AG = L e
1-mpc
" 1 ‘ 5 mpe
SCHFREUT: AY = AG +AC = ———AG  BUOREUP: AY =AC= ———AG
1-mpc 1—mpe

o JIrLABIREZAE X HE/N— /L, K mpe<1
e Some economists argue that the expenditure multiplier may be smaller because:
1. Real interest rates may rise when government purchases rise, resulting in crowding out on investment, con-
sumption spending, and net exports (fHIZUN , BUN GRS A, FL B Y BRI D
2. If households and businesses anticipate that larger government deficits will lead to higher taxes in the future,

then they will reduce their spending to pay for the anticipated tax increases(Z= 3¢ FZE 4T

28.1.1 Fiscal Multipliers —The Intertemporal View

o Question: What is the rightward shift in the output demand curve due to an increase in G?

o Answer: The curve shifts to the right one-for-one with the increase in G.
d

T Vs -y,
e The demand multiplier is one: G22_G11 =1

28.1.2 Equilibrium Effects of an Increase in G

o Output increases, real interest rate increases, real wage falls, consumption and investment decrease, employment

rises.

e Government spending crowds out both consumption and investment



28.1 The Keynesian View

o The total multiplier —the ratio of the equilibrium increase in Y, to the increase in G —must be less than 1

A Temporary Increase in Government Purchases

Y g

o <

-3

2 . P

S Ny(r1) g
-3

Nd s £

€ N(ry) . =

£ Na(r2) é
O

r

w

Ny N, Y, Y,
N = Current Employment Y = Current Output

RN PTRN

Fiscal Multipliers at the Zero Lower Bound

Inflati
firaion Step 1. Expansionary fiscal

* When the policy B (per':::; policy shifts AD to the right ...
interest rate W i
reaches the zero
lower bound, a 2
kinked AD curve
occurs

AS,

|

Step 2. increasing output by more Agaregats oLipUL (5 trklions)

nznars G EUSRANENAZRS
o T2 FIAIEIRE] O MZ0%0: MBIAER SRR, AR RIRT, AT MERR L,
TR FERERIF SR T <

Two cases for the effects of expansionary fiscal policy on aggregate
output depends:

1. Initially, the short-run A4S curve intersects the 4D curve where the policy
rate is above zero

Gl =nl=r] =1l =Y]byless

2. Initially, the short-run A4S curve intersects the 4D curve where the policy
rate has hit the zero lower bound

G1 = w] = policy rate fixed at zero= r| = I1 = Y1 by more

o BT, B ARSI, FEBFIR PRI . T 4 URIAS T RIS FIA MBI . B
S IR IR, & RS, M AMSTFAEE Tl BTS2 A
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29.1 A Simplified Model with a Proportional Income Tax: [ {]#i

o Production Function Without Capital: Labor is the only input, but there is still constant returns to scale (linear
production function).Y = zN,z 228 Z 47 7],

e Production Possibilities Frontier: C = z(h — [) — G, 2N FHRBEHRNAR, TAERKE b1, SIRAZ
Y=zN=z(h-1), B3R C+G IFHERZAPEHIT

zh—-G

B

B= uﬁ\l !
-G

o B fimt /2w TAEMIN ] CRAEFAH P IER)

o Consumer’s Budget Constraint: C = w(1 — t)(h — 1) + x(r 7] LB AN, /] LAJCABUFFIAS L ER 2
BFF, WMRAENE, #VIZIHIRS IR

o Profits for the Firm: 7 =Y — wN9 = (z — w)N% w 2% T%, Y404 2 money .

o The Consumer’s Budget Constraint in Equilibrium:C = z(1 - £)(h - [)

The Labor Demand Curve in the Simplified Model

N(w)

N

o ST WIRET z i AR, WERAGT z st



29.2 A Laffer Curve

Competitive Equilibrium in the Simplified Model with a
Proportional Tax on Labor Income

§

zh-G {A

«1-0h

o M E E| H g2 B g @A S It! teBIR & AUl LRI . e BB 1 R UL o
o HBIBi A wl RENE SRR P22, i 2 H Uil -

29.2 A Laffer Curve

o ML B Fi KR . Revenue for the Government Given the Tax Rate t.REV = tz[h — [(1)], 1I(t) /N R Z
BB EL 1) 2 ¢ M.
REV =tz[h - (1)]

o When t increases, 1(t) will increase. QIEEHR SRR, KF M EIREST A0 B8, LB ST T .

e At some point, increasing tax rate would reduce tax revenue

REV”

REV (tax revenue)

A B
0 t ¢ t, 1
[ = tax rate

o MITHEAR A HRETH

29.3 Government Spending, Taxes, and the Macroeconomy

e Application: Supply-side economics:Congress reduced tax rates twice in the 1980s.

o Supply-side economists promoted the tax rate reductions, arguing that labor supply, saving, and investment would

all increase substantially
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29.3 Government Spending, Taxes, and the Macroeconomy

o ZEEZEHLEITE SIRFEN, BFRARE, FEBUFIEAIRANCKRIE L A ERAEZA M B 25 R BFAY
B IR . IRIEREN TR, WA LT ) R I AZOR ORISR . B ARl S E ™ H o
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30.1 Size of the Government Debt

o In most countries, the government runs a deficit, so that the amount of worldwide government has been growing
over time

o Growth of U.S. government debt over time:The United States finances its government deficits primarily by selling

bonds, so that is a correlation between budget deficits and the stock of government debt as a percentage of GDP

o The debt-to-GDP ratio, the amount of debt relative to nominal GDP, reached 99% by 2012

U.S. Federal Deficit and the Size of U.S. Government Debt
Relative to GDP, 1940-2013 (a)

(a) Deficit as % of GDP
30% |-

25%

20%

Deficit (percent of GDP)
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U.S. Federal Deficit and the Size of U.S. Government Debt
Relative to GDP, 1940-2013 (b)

(b) Debt as % of GDP
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30.2 Policy and Practice: Social Security and Medicare/Medicaid

e Spending on Social Security (an entitlement program) is projected to rise from 4.9% of GDP in 2013 to 5.9% in
2050 because:

1. Today s retirees live longer

2. The increase in the number of retirees due to the baby boom following World War 11

3. The dependency ratio:the ratio of retirees to workers—declines as U.S. birth rates have declined
e Types of proposed solutions are:

1. Investing Social Security Trust funds in high-return assets

2. Raising Social Security taxes on workers

3. Cutting retirement benefits

o PEMIKIENREE R, HETEERELE.



30.3 International Comparison: The Size of Government Debt

30.3 International Comparison: The Size of Government Debt

o The amount of U.S. government debt as a percentage of GDP is high and rising, but how does it compare to that of
other countries?
e In 2011, many countries, particularly Japan and Greece, had much higher debt-to-GDP ratios in excess of 100%,

while other countries, such as Australia and Luxembourg, had low debt-to-GDP ratios of less than 50%

o MEBUMNIERGHR LD, (HREN /T 655 IEF 2 -

30.4 Sovereign Debt Crises

e A sovereign debt crisis is a collapse in the market for country s government debt

o [N T ALIEIR!
o Economic contraction in many European countries during the financial crisis of 2007-2009 led to surges in govern-
ment deficits and the debt-to-GDP ratios

o The sovereign debt crisis spread to Ireland, Portugal, Span, and Italy(from Greece)

30.5 Fiscal Policy and the Economy in the Long Run

o Why High Government Debt Is Not a Burden
1. Spending in government capital like highways and schools, and human capital like education, will increase
the economy s future productivity, so that additional tax revenues will go toward paying down the government
debt
2. Because government debt is financed by government bonds, bond holders will eventually be repaid with future
tax payments

e Why High Government Debt Is a Burden

1. Reduction in national saving

e Crowding out occurs when a reduction in national saving as a result of budget deficits means
lower private investment (1)
2. Value of government capital investment
e Most government spending is for government consumption like on medical care and military
personnel, not capital stock(;% 4 2 = /1)
e Government investment even in capital is viewed as wasteful spending and unproductive

3. Indebtedness to foreigners
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30.5 Fiscal Policy and the Economy in the Long Run

e National saving can lower net exports (in addition to investment) and thus increase U.S. indebt-
edness to foreigners
o The largest holders of U.S. government debt are now the Chinese
4. Redistribution effects
e Because the people paying taxes may not be the same people who hold government bonds, so
that rising government debt involves a transfer of wealth in the future to government bondholders,
who tend to be richer(H HURFH 449 B % R AL BAH. BARMA, BT KA
I T RIF4EH Fa AR5 45)
5. Debt intolerance
e The fear of debt repudiation—failure of paying it back—may rise as government debt gets very
large(/4 #7115 E 1k, THRERET)
e Some countries may experience debt intolerance with a high likelihood of default even at low
debt-to-GDP ratios
6. Negative incentive effects
o Raising taxes to pay down the debt involves distortions, such as a lower incentive to work due to
higher income tax, and few capital stock investment due to a higher capital gains tax (3&#% 3 1%
F 7 4 4 )
e Tax wedges—the difference between what people earn before and after taxes—reduce the effi-

ciency and economic growth over time
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o Medium of exchange % 5 I+
o Store of value M E Il jE
o Unit of account {14/ ELA/4 1 K
e Various forms of money
o Commodity money Fa /i 52111
o Circulating private bank notes £317 22 4E
o Commodity-backed paper currency [ fits 37 ¥ [ 4% i 15 1T
o Fiat money %5 E 8T
o Transactions deposits at banks T35 5 B4R TF2K

The Double-Coincidence (W EI54/ W n|F5>K) Problem and the Role of Money

Good 1 as a Commodity Money in the Absence-of-
Double-Coincidence Economy

[ TveEl
Consumes 1,
Produces 2
Good 1
Good 2
(__TveEn ] [ __TvPEm
Good 1
Consumes 2, - Consumes 3,
Produces 3 Produces 1
Good 3

Fiat Money in the Absence-of-Double-Coincidence Economy

Consumes 1,
Produces 2
Good 2 Good 1

Fiat Fiat

Money Money
Fiat Money

Consumes 2, _e———— Consumes 3,
Produces 3 Produces 1

Good 3

o LIAMIMRMESTE = MR AR, 1 oRLArdh LAEATH B0



31.2 Money Facilitates Transactions

31.2 Money Facilitates Transactions

o Barter exchange (LY 5%)) is difficult in highly-developed, specialized economies.
o Economic exchange requires search costs (1 5-/{4%) , and these costs are high when economic agents are spe-
cialized in consumption and production, and can only trade a good or service for another good or service

e Search costs are reduced dramatically if everyone accepts money in exchange for goods and services.

31.3 Measures of Money

o Monetary Base, MO (3} 4% f) = currency in circulation (j#i8 F 4¢ f) + bank reserves (4RAT /£ & 4)

o LR REIEHEZR T, FREATEATH Fo b HBATIR P L&) money, KA H KK T ALATIRE T
Hoal ey, X R AR SRR

o M1 = MO + transactions deposits ( X % 1 A 2k) + travelers'checks (3#4T % 2Z) + demand deposits (/&
I AH)

o FUABABTARTRATAZEMRT, BRTUAEMAEM AR, SATCREGERAK

o M2 = M1 + savings deposits ( & H1/4%4 & A #) + retail money market funds (&2 4% F L 4)

o WP AMBALFARZ TS, BA— LA AI NN (AREF), AR XK
T

31.4 Money Multiplier %% ifi e £

o Fractional reserve banking system (¥4 1S 4RATHI )
o SEAMEREIRHE, HATIN A M S RE A RATHIMES S o WA TARRE L BUE M BT, P gk
HOBAE 7RSI, RATIE U2 — MRRARR hEE . AR AR E R
o For each unit of deposits, banks will store r units (reserves, #454) and lend out the rest (1-r) units
o The loans end up as banks’new deposits and boost another round of lending
o rrepresents the required reserve ratio (Fx{LifEFEE =)
o Banks can keep excess reserves (GHBARERS)

Given initial cash M0, rMO becomes reserves, (1-r)M0 becomes the first batch of loans, which end up as new
deposits and lead to new reserves and new loans.The process goes on and on-----

1
The money multiplier is given by:—

=

M,
Mo+ (1=r)Mo+(1-r)>2 Mg +...= =2

r
MO #ALRLH LMy 699% F = .
TR BATEARBRAEEE,

o WATHUIR FIIMERER, MEAELZHNFMESE,
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32.1 The Inflation

The Inflation Rate

o The price changes from P to P’
o The price level is measured as CPI or GDP deflator

o The growth rate of the price level is called inflation

_ 1+R

1+n

o 1 is the real interest rate

o R is the nominal interest rate

o The Fisher relation connects the interest rates and inflation

o The Approximate Fisher Relation:

r~R-nm

o log-difference, In(1 + x) ~ x when x is small

32.2 Quantity Theory of Money

MV = PQ

R TR |

o M: Money supply, V: Money velocity(58 i #e 5%, [EIFERY B
P: Price, Q: Quantity, P*Q actually represents the nominal GDP

o Log-difference

YMtYVv=TT+7Y0
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33.1 LT FBeftR 5K Means of Payment and the Demand for Money

o Assume all goods must be purchased with currency or credit cards
o “Credit cards’can be assumed to stand in, more broadly, for debt cards and checks, for example —all alternative
means of payment supplied by the financial system.

e Goods purchased at price P, no matter what means of payment is used.

Banks and Alternative Means of Payment

» Using a credit card costs g per
unit of goods purchased.

* Credit supply (by banks) is
given by X°(q), which is
increasing in q.

X*(q)

Price of Credit Card Services

q=

* Supplying credit card services is
costly for banks.

(0,0) X = Real Quantity of Credit Card Services

e Demand for Credit Card Services

o Quantity of goods purchased with credit card services: X d (9)

TG RHE— R EA, EREMARTHARE, WRAFERTHEARA, SHGEHFR.
o Goods purchased with currency:Y — X4(q)

If P(1+R)>P(1+q), then all goods are purchased with credit cards.

If P(1+R)<P(1+q), then all goods are purchased with credit cards.

Figure 12.5 Increase in the Nominal Interest Rate and the Market
for Credit Card Services

¢ The nominal interest rate is the

opportunity cost of using 3 X
currency in transactions -
* An increase in the nominal -
interest rate induces more 2
demand for credit card services > R o
2

(0,0) X: X Y

X = Real Quantity of Credit Card Services

33.2 Demand for Money

M? = P(Y - X*(R))



33.2 Demand for Money

e Here, X*(R) is the equilibrium quantity of credit card services (increasing function of R).
o Therefore, more simply:
M? = PL(Y,R)

o Increasing in real income —more currency required as volume of transactions increases

Decreasing in the nominal interest rate —higher R implies greater use of credit in transactions, and less use of
currency.

e Nominal Money Demand: Substitute using the approximate Fisher relation:
M = PL(Y,r+n)
e For our experiments, suppose inflation rate is zero (harmless):

M?=PL(Y,r)

Figure 12.6 The Nominal Money Figure 12.7 Increase in Current Real Income
Demand Curve in the Monetary and the Nominal Money Demand Curve
Intertemporal Model

M{'= PL(Y;, 1)
Md = PL(Y, ) "

>

md

Figure 12.8 The Current Money Market in the
Monetary Intertemporal Model

* Money supply is s )
determined by the M M= PLCY, F 4. 1)
central bank and is
fixed (unless the
monetary policy is to
expand money supply) 2| PRON——

* The market-clearing in
the money market
determines the
equilibrium price level v,

md, M
A Shrinking Supply of Credit Card Services Shifts the Demand for
Money to the Right

X3(a) Xi(@) ms PL(Y, D
PLy(Y, 1)

Price of Credit Card Services

— »

Py |seseenssusencnncaces p

q=

X4(q)

(0,00 X" Xp* Y

X = Real Quantity of Credit Card Services
Md, Ms

o HUNME-RIRSS AR T, W Is (5 R
o REMAFEHELZHEMAT £, HERMENEZEER, BbRET EFRPAEZHET ., Mgl ui
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33.2 Demand for Money

T KFESETRARA & T

Sources of Shifts in the Demand Figure 12.14 Instability in Money Demand
for Money
16
* New information technologies.
4
» Changes in government regulations.
12 *
» Changes in the perceived riskiness of
banks. § L B
) < A i 1959-1979
« Changes in hour-to-hour, day-to-day, [ ey
week-to-week circumstances in the i . S ol
banking system. N T P L s,
. B ot
2 “‘ .
-26 -24 —;_2‘ —IZ -18 -16 -14 =12
Log(M/PY)
w
P
Ms
Md = PL(Y*, r*)

Current Labor Market

Current Money Market

Md, Ms

©

Current Goods Market

Figure 12.9 The
Complete Monetary
Intertemporal Model
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What is a central bank?

34.1 The Definition of a Central Bank

o A central bank is a public institution that manages the currency of a country or group of countries and controls
the money supply -literally, the amount of money in circulation.(Bk 347 89 2 3L, 424|692 %@ F 5% f :

MO)
o The main objective of many central banks is price stability.( £-%& B #5: @Ik £4& €& 2% (EFE4E00 B
A7) )

o In some countries, central banks are also required by law to act in support of full employment ( & B4 49
WE B, HERPUEH LA H, R PHARATGRYHALETE?)

o FPE HLERE IR, SEATRYTEA RERAT A B IR T PR B REE TR . Sl A RART TR
T YATAIRDARATIOE R GE . 1984 454 BN %1 10N RARAT o

o TS SeA FL R TR ZISEIAE o

o SEHLAHANGE: PUEEGIIZELIT, FEmFIE,

The Federal
Reserve System

Federal 12 Federal Federal
Reserve Board Open Market
of Governors Committee

e Helping g Fostering Promoting

5 e maintain the - {ing payment and consumer
stability of - settlement protection and

Functions i 4 the financial o system safety community

system i and efficiency development

CONGRESS
oversees the Federal Reserve System
and its entities.

°80
W W

FEDERAL OPEN MARKET
COMMITTEE

consists of the members of the Board of

Governors and Reserve Bank presidents.

The Chair of the Board is the
FOMC Chair.

BOARD OF GOVERNORS * *21 FEDERAL RESERVE BANKS

are the operating arms of the
Federal Reserve System and are
supervised by the Board of Governors.

is an independent agency of the
federal government.




34.2 5 general functions(Fed)

34.2 5 general functions(Fed)

o The Federal Reserve performs five general functions to promote the effective operation of the U.S. economy and,
more generally, the public interest.

1. conducts the nation’s monetary policy to promote maximum employment, stable prices, and moderate long-term
interest rates in the U.S. economy;

2. promotes the stability of the financial system and seeks to minimize and contain systemic risks through active mon-
itoring and engagement in the U.S. and abroad;

3. promotes the safety and soundness of individual financial institutions and monitors their impact on the financial
system as a whole;

4. fosters payment and settlement system safety and efficiency through services to the banking industry and the U.S.
government that facilitate U.S.- dollar transactions and payments

5. promotes consumer protection and community development through consumer-focused supervision and examina-
tion, research and analysis of emerging consumer issues and trends, community economic development activities,

and the administration of consumer laws and regulations.
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35.1 Why do we need banks?
o FEAMRATHG™ 7! ARG E KL T BORHEXE: !

* Benchmark: Financial markets without intermediaries
* E.g., loanable funds market
* Two types of market participants: borrowers/debtors and lenders/creditors

# 4 Funds

B4 7 AR Ry
Lenders Borrowers

2RF T (BldetiA. AR
Financial assets (e.g., debt, equity)

o ZHIERSHIBIL, BAW NEISMIAR, BERA &N EMAR, AT S A BB
SO . B 08 FEH R B2 WA T 22 K AR T IRRIITE L

35.1.1 The Value of Banks

o MRATRIFEEH TR MRATRY MG E AR AT BETR EE4 1Y RITRYBO BRI T A
ke XA IR A A T M A R A

o J/INT B, i P BATL BTV E IR, STV AL FEIR T A

o WEME: HMATHI MBTHENE LR EITE . IRZIH BT, BRI AT REANSS . RS IR
1, WREARER BRI EIME . ARITAAAERTIE ., RATAT LAMMA AT B R ad . BRI RERIER CRBUERD)

* Banks: Financial intermediaries between lenders and borrowers

* Asset side: Loans, delegated monitoring
 Liability side: Deposits, risk-sharing

Funds Funds
A4 AT BRI
Lenders Banks Borrowers
B IR B 2R A
Deposits Loans

35.1.2 BT =KINAE

1. WmahEE4 (Liquidity transformation)
o Mfii: ARATEIL Y6 1E AP S R B I S A T B



35.2 AT H) A THEMAT Sk ? — I IRAFBLARAT H L

F 4 Fa
Funds Funds
i [ Py o
Lenders 5 Banks Borrowers
F# L 2R/ AR A
Money! Deposits Loans

2. {Z %4 (Credit transformation)
o Wi HATHIB BT IIRE
o HHETT R AT B HRATHI AL, FASHIASE BT 7 B PG ARA TR 5T, TARA T AR T B2 7 /Y
BEARMIB IRERIBTAUE BT A T 2R

Funds Funds
&4 T AT BRI
Lenders Banks — Borrowets
AR 2R/ R A
Deposits Loans Credil

3. HRR#E e (Maturity transformation)
o HATHEHIN Tt (0 SRR (5550
o fiff FIREI#E AT LANL, (H 2485t i R 2 K . BRI ah i Z5 1 B = 2 A8 45 HA Y 1457

Funds Funds
k7 AT A
Lendets Banks R Borrowers
A H S S/ A
k Deposits Loans o

35.2 YUTHIAT R EMTAL SR —— I FRAEECAIERATHY bt

o BUATHEAR HFARMITEMENER . BN L TIRIT. BARITM S AWK XEMREM, RS
Wo BUBCARMMNE, WRARPA EGR LB, RS2 A X

35.2.1 HAPR4SHEC Maturity Mismatch

L BRI TR SR i ME s S 4R1T I & (fractional banking)
o BN, HifEf B FIE 10% I, Al 7 BIAEE A 10% AR 0 & B AP TR AR T BCRAT IR = o, F0 R FY 90%
WA AR & T
2. FRATHIBR LD RE-S T BRGE C XU & — 1R T A9 TE S P Tl
o ARFTH MBI I R T KU, TR B AR A A N [R] P AR 2
o —HAE P ERRAT IS, A AR TR EARMN AL T B
3. AT AR, SRATH Il 8, E 2 IS
o XM 7 KBRIRGH . WS AR Z 1 XU

o T IMARMATEE A1 RATHUL, BrnRAT
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35.3 ¥#& 7 4k Strategic Complementarity

“ B 4K I8 7 T self-fulfilling prophecy: 4w R4k 7 A A BATBHEI A T, 2Nk e S ARBEHEF 54
BEH-EBATIRK, NmFBAAATHAGEE

35.3 k% B %} Strategic Complementarity

L AT ORSURRE - INGEIRISE . AT AS AR N . (5 B RIS LR 2 S BN

2. VRS SO A o HA AT S SRR — PR RS . 25 HoAd A PR BE AT G, AR
TEREMIA], AR AVREE AT T ARSI i 2 EEAR AR BTG A a8 5K

3. AR MRS

K I8 2 734 4 (Sunspot Equilibria):

o W HANGAT AN T RT 5 EHH

o —HFIMRATH: P ARAR L HLRAT, BATRALEFTEHR (RREY, —2H RS, FAAK
SHAMBEREEZFHILT)

o B —HH M ATATE: PR AMAFRRATIK, BRATHI LA *

o EMEAT AT TN “RERERERE 2K

o KEMREMME K E F12 5 hik £ fTi73h; sh4h#h4h (animal spirit) (rbde K RAREIF KA E
FERETHERAF! REHFLT: EXRTFHERELTRT R TH.)

35.4 The Diamond-Dybvig Banking Model

35.4.1 Basic setup

e Basic setup:
1. Three periods, 0, 1, and 2. Consumers born in period 0 and endowed with one unit of wealth
2. Consumers can invest in a long-term project in period 0, which returns R>1 units per unit of investment in
period 2 for sure
3. The long-term project returns only the principal if interrupted in period 1(FHY [ B Al ERAL T N4 %
GHRSR, AU 2 I R A, (B SR 0)
o Consumer types:
1. Two types of consumers: impatient (consume in period 1) and patient (consume in period 2)(t8,7] L1 c1+c2,
BRI AR E B, FeE R c1=0)
2. Impatient consumer: only value consumption in period 1
3. Patient consumer: indifferent between consumption in period 1 and 2
o Ui=U(c1),Up, =U(c2)
o FRRHMATHIRUETTR: A K SFEA, [f M, WATTREREM. 2. MARFHAMAEH MRS
B IR A
o Asymmetric information:
1. Consumers do not know their types until period 1. A fraction t of consumers are revealed to be early consumers
2. Early consumers will consume whatever they have in period 1

3. One consumer’s type cannot be observed by anyone else
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35.4 The Diamond-Dybvig Banking Model

4 BAIATHRAC, MICEWINE AR B S, J 14 AHA AT RE I I b, # A Sme
BRI, S FER A SR AT, PP B RTEXR  (no aggregate risk) .

35.4.2 Maximize the aggregate utility

max U =tU(cy1) + (1 —1)U(c2)

o HTTIILAF-H#—1Fo
o MUHZLIR (1 -t)ea = (1-tc1)R
o M TR AR T sy, S TC T O S B I A BN S — e RO — I 21058 — .

-1
maxU =tU(c1) + (1 =1)U(c2), c2= 1 Cth

o G H A EREI A5 tU(c)) + (1 =D)U (c2)(5R) =0
U'(c]) =U(c5)R c¢5>c] = U'(c]) >U'(ch)
o JXJE TS i Dok

35.4.3 Autarky Equilibrium

o In the autarky (H %5 H /&) equilibrium, impatient consumer will interrupt the long-term project and get back the one
unit of wealth in period 1, when their types are revealed;
o Patient consumer will wait until period 2 to consume

C,lAutarky -1 CAutarky - R

)
o We assume U’ (1) > U’(R)R, therefore c7 is larger than one (GXFEEIXAH R, ARATRAIINGEE : THL )
o Risk-sharing (X H:4H)

35.4.4 Risk Sharing

o Can the market achieve the first-best allocation?
e Yes, an efficient economic arrangement is for consumers to set up a bank in order to share risk.
e The bank is owned by all consumers;At the end of the day, banks will be liquidated, and all remaining assets

will go to households who own the bank.

o BHIEGRG M T HEGR B FEE WA E ST

35.4.5 Demand Deposits

o The bank offers a demand-deposit (15 {73%) contract:
o Consumers deposit one unit of wealth in period O and withdraw in later periods. If a consumer withdraws money
in period 1, he/she gets x > 1, which is the short-term deposit (gross) interest rate. The bank will be liquidated in

period 2, and patient consumers receive the remaining bank assets
(I =1)co
R

c1=x, (I1-tca=(1—-tx)R=>tc1+ =1

o TAEIM B EME M

35.4.6 Bank Runs 47% 54

o If people think a bank won’t be able to give them their money, they may panic and rush to withdraw their money,

causing a bank run. The possibility of a bank run exists because the optimal deposit contract offers an early consumer
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35.5 HHMR A2 A8 B

more than one unit of consumption (the essence of risk-sharing!).(FRAT K i 25 28— IR ¢ > 1, BEWE
AR FTA NHCREUE, RATRICIEENE o] 1Y)

o A patient consumer knows that, if everyone runs to the bank and requests withdrawal, there will not be enough to go
around. If a depositor gets to the bank too late, he or she gets nothing.

o FHEELAR!

o H A >t HUBIMAALE | IEUER, RATICIE X A0 B AT L RERRS . —HIAUA | BRI, ABAfE A = £
BATHAE T o

35.4.7 Multiple Equilibria 25 5 )1

e Should a patient consumer wait? It depends on what he/she thinks other patient consumers will do (higher-order
beliefs = ¥r{=7&)

fa>1 ft<il<i
i X

Withdrawal in period 1: x if you are the first
|| 1/x people in line, 0 otherwise ( sequential = Withdrawal in period 1: x

service constraint, “st %) %£/%” )

Withdrawal in period 2: 22X (1 4 7 , which
- It 1=2

is greater than x if 4 is small enough

—— Withdrawal in period 2: 0

o Multiple equilibria emerge from the strategic complementarity (I 5 #}) in patient depositors’withdrawal behavior

o The good equilibrium: If other patient depositors decide to wait until the second period, I, as a patient depositor,
will do so as well since ca = ¢ > ¢] = x.

o The bad equilibrium: If other patient depositors decide to withdraw in period 1, I will as well, since nothing will be

left for the second period

35.5 Ak P R A < R 2 BUR

35.5.1 Temporary Suspension i+ 51 |

o The bank can suspend deposit withdrawal as long as the upper limit of early withdrawal in period 1 under the optimal
case (A = t) is reached

o Example: Temporary Suspension of Convertibility (745 51,44t), Bank holiday (4R1T{R{%)

o BSLHbl: FEAEI MR E I (FERE, NMFT

35.5.2 Deposit Insurance {3z

o All deposits are insured; so that depositors know their funds are safe, and there will be no need to withdraw their
money. Patient depositors can receive ¢, in period 2 no matter what happens in period 1
o The bad equilibrium is eliminated: Strategic complementarity in early withdrawal of deposits no longer exist!

o The “Bazooka”Theory: If you have a bazooka in your pocket and people know it, you probably won’t have to use it.
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35.5 HHMR A2 A8 B

35.5.3 Pkl GETEXUE
o JHTE XU 153 B RIS RS 28 U L AR 22 E A T i R B AT SRAT AOAT M A A PRI SRR T ARIR BT AT
WAT FFE AR TR BT o T RS A2 5 BRI TR L T R 2 ] T s S8 i
o “RMIAREM™ “JRIR M. THIHZAER, BN, fRIS Y. AR A LR S Es
PR A ST R .
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R IEd i Money Non-Neutrality

36.1 Real-Wage Rigidity

o In the classical model, money is neutral since prices adjust quickly
e So, movements in aggregate demand have no effect on output; only prices will change
o The classical dichotomy holds: “real affects real, nominal affects nominal”

o In the Keynesian model, money is non-neutral since prices cannot adjust in the short run

o The inflation will absorb some but not all changes in money supply

In the classical model, unemployment is due to mismatches between workers and firms. Keynesians are skeptical,
believing that recessions lead to substantial cyclical employment. To get a model in which unemployment persists,
Keynesian theory posits that the real wage is slow to adjust to equilibrate the labor market.
Some reasons:
1. the minimum wage and labor unions prevent wages from being reduced.
o But most U.S. workers aren’t minimum wage workers, nor are they in unions
o The minimum wage would explain why the nominal wage is rigid, but not why the real wage is rigid
o This might be a better explanation in Europe, where unions are far more powerful
2. a firm may want to pay high wages to get a stable labor force and avoid turnover costs—costs of hiring and
training new workers
3. A third reason is that workers’ productivity may depend on the wages they’re paid—the efficiency wage
model
o ¥ FEBUK: HAMBERMNR, BEREERYHFEINL. R4S T THH TR, gift exchange
motive ik i T & oA B T 69 TAF (AIg i & 69 LA AR)
o Workers who feel well treated will work harder and more efficiently (the “carrot”); this is Akerlof’s gift
exchange motive. Workers who are well paid won’t risk losing their jobs by shirking (the ”stick™)

o Both the gift exchange motive and shirking model imply that a worker’s effort depends on the real wage

36.2 The Efficiency Wage Model

Worker effort, E

Effort curve

B g a

o

Efficiency wage

Real wage, w



36.3 Employment and Unemployment in the Efficiency Wage Model

o The effort curve, plotting effort against the real wage, is S-shaped

o Atlow levels of the real wage, workers make hardly any effort

o Effort rises as the real wage increases

o As the real wage becomes very high, effort flattens out as it reaches the maximum possible level

o To maximize profit, firms choose the real wage that gets the most effort from workers for each dollar of real wages
paid

o This occurs at point B, where a line from the origin is just tangent to the effort curve

o The wage rate at point B is called the efficiency wage

o The real wage is rigid, as long as the effort curve doesn’t change

ORI — PR« R

36.3 Employment and Unemployment in the Efficiency Wage Model

Real wage, w

\ Labor supply, NS

Efficiency wage

Labor demand,

ND*

N

Ng NS,
Labor, N

o The labor supply curve is upward sloping, while the labor demand curve is the marginal product of labor when the
effort level is determined by the efficiency wage

o The difference between labor supply and labor demand is the amount of unemployment

o The fact that there’s unemployment puts no downward pressure on the real wage, since firms know that if they reduce
the real wage, effort will decline

o MM A TAUINHE LRI . THRACPARSNE , BSHF 1Akl

o the theory implies that the real wage is completely rigid, whereas the data suggests that the real wage moves over
time and over the business cycle

o It is possible to jazz up the model to allow for the efficiency wage to change over time. Workers would be less likely
to shirk and would work harder during a recession if the probability of losing their jobs increased

e This would cause the effort curve to rise and may cause the efficiency wage to decline

o This would lead to a lower real wage rate in recessions, which is consistent with the data

36.4 Price Stickiness

e Price stickiness is the tendency of prices to adjust slowly to changes in the economy
o The data suggest that money is not neutral, so Keynesians reject the classical model (without misperceptions)
o Keynesians developed the idea of price stickiness to explain why money isn’t neutral. An alternative version

of the Keynesian model assumes that nominal wages are sticky, rather than prices; that model also suggests
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36.5 Sources of Price Stickiness: Monopolistic competition and menu costs

that money isn’t neutral.

36.5 Sources of Price Stickiness: Monopolistic competition and menu costs

36.5.1 Monopolistic competition Z& W 75 4+

o If markets had perfect competition, the market would force prices to adjust rapidly; sellers are price takers, because
they must accept the market price

o In many markets, sellers have some degree of monopoly; they are price setters under monopolistic competition

o Keynesians suggest that many markets are characterized by monopolistic competition

ZEWIAREEN ! N T NHERGTER, W EA LB . AN RER TG LB

In monopolistically competitive markets, sellers do three things:

e They set prices in nominal terms and maintain those prices for some period
e They adjust output to meet the demand at their fixed nominal price
o MLRTH T RS, HAERIRARORIE P ik ST B S DB/ demand-determined 1)
!
o They readjust prices from time to time when costs or demand change significantly(G £ k5 PEWE? v DL %L,
B2 AT IRERRE, HMES ek /N B Bl AN 2 52 )

36.5.2 Menu costs and price stickiness & FL B ASFI 5 2tk

o The term menu costs comes from the costs faced by a restaurant when it changes prices—it must print new menus

o Even small costs like these may prevent sellers from changing prices often({E 5 a5+ 2135 N, SR o —LLat 58
Ei! )

e Since competition isn’t perfect, having the wrong price temporarily won’t affect the seller’s profits much

o The firm will change prices when demand or costs of production change enough to warrant the price change

1. Empirical evidence on price stickiness I: B #Z1IFE

o Industrial prices seem to be changed more often in competitive industries, less often in more monopolistic
industries (Carlton study)

o The main reason for price stickiness was managers’ fear that if they raised their prices, they’d lose customers
to rivals

2. Empirical evidence on price stickiness II: [z %%

o But catalog prices also don’t seem to change much from one issue to the next and often change by only small
amounts, suggesting that while prices are sticky, menu costs may not be the reason (Kashyap)(GE 2 T 5% i
AR NSRBI AR AR . LS A TR Z /MY it A2 3))

o Price stickiness may not be pervasive, as prices change on average every 4.3 months (Bils-Klenow) (/&4
T MR R N R T BEE T EN RETHAERII R, MR AR B
B, RS AT KRR, R EH )

3. Empirical evidence on price stickiness III: [ %% 2 [v %5

o But some of the measured price stickiness is because of sales; when you look at price changes excluding sales,
prices change on average every 11 months (Nakamura-Steinsson) (K1 4% BIAL shER & 2 B (R s S 25, 1B
PRI 11 A AR

o Relative prices may respond quickly to supply or demand shocks for a particular good, but the price level may

change slowly to changes in monetary policy (Boivin-Giannoni-Mihov), so in our macroeconomic model, the
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36.5 Sources of Price Stickiness: Monopolistic competition and menu costs

assumption of price stickiness is useful
o MR ARHERRE R AL IHEE 1, MrAsR PR IF iz, (HARS RIS L BURTC R I R b, B
Z R BRI EAT N, AR ZMM LS. Br UZWR BN RETEAR F2 A2 A -
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B=1+Lt=
Pl B i A The New Keynesian Model

37.1 Assumptions

1. Monopolistic competition: Firms have some monopoly power and set the price
2. Sticky prices: The prices do not adjust instantaneously (/i & A~ <= RV 4 5%)
3. Demand-determined output: Firms sell as much output as is demanded in the short run at a fixed price. ({fi#7K~F

TR R R R 1 A P TR TR )

37.2 The New Keynesian Model

o A EIRERHHAIRAY M Zr :Employment determined as the quantity of labor required to produce the quantity of
output demanded at the fixed price of goods.

e Monetary policy target: A fixed target for the interest rate r, supported by setting the money supply appropriately.

o MTMHRTCIERIEALSN, BOEMHTKEN 0, IR HE 2 SUR a2 e B LR A 5

o Since firms have some monopoly power, they price goods at a markup over their marginal cost of production:(f"&>

B ERE, FrLh BRSO R4 22 I FE)
P=Q+nMC
o If demand turns out to be larger at that price than the firm planned, the firm will still meet the demand at that price,
since it earns additional profits due to the markup

e Since the firm is paying an efficiency wage, it can hire more workers at that wage to produce more goods when

necessary

w '/ Yd(IS)

r

’'m

N* r Ya N

N ) 4
(@) Current labor (b) Current goods
P Y
Ms PL(Y*, 1) zF(K, N)
Y loususiniiog
3 TR

M N
Ms, md N

(c) Money (d) Production

o The central bank’s interest rate target (r*) determines output, from the output demand curve (Y*).
o Then, the interest rate and output determine money demand, and the central bank must supply enough money so that

the money market clears given r and Y.



37.3 Two Key Concepts

o Then, in the labor market, employment is determined by whatever labor input is required to produce the required
amount of output.
o In equilibrium, the firm is not supplying the quantity of goods it would like to, and labor demand need not be equal

to labor supply

37.3 Two Key Concepts

o The output gap is the difference between equilibrium output Y™ (if prices were flexible) and actual output Y*(S0-47
RS sE ., Bl E S A FE L0, A Mk, SR AR RENZ TialT. VL
SRR T BOBOR S I L R R 1)

o The natural rate of interest is the equilibrium rate of interest if prices were flexible (r,,,) ( HZAFIZ%)

o (HZIKATWMAZ] Ym Fl rm, HEEE AR ERBOR.

37.4 The Nonneutrality of Money in the New Keynesian Model

o A reduction in the central bank’s interest rate target, supported by an increase in the money supply, acts to increase
aggregate output and employment.

o The demand for output rises at the fixed price of goods, and firms accommodate the increase in demand by hiring
more workers.

o Consumption, investment, and real wage, increase

i N5(rp) &
N*(r1)
: n
: r
N, N Y3 Yo
N Y
(a) Current labor (b) Current goods
P M3 Y
! ZF(K, N)
PL(Yq, ry) vl s
Yy frreeeeeeeeeess
P PL(Y2, r2)
............ ) AN 5
M, N, N
Md, Ms N
(c) Money (d) Production

o FEEAIM AT A GZ! WAARNEEITIRN, Wl ML SR Z 2 L FTTIb B S
FEACE ARSI e

37.5 Principles of New Keynesian Stabilization Policy

o Private markets cannot work efficiently on their own.
o Prices (and/or wages) do not move quickly enough to clear all markets in short run
o Fiscal and/or monetary policy decisions can be made quickly enough, and policy actions work quickly enough that

the government can improve economic efficiency by smoothing out business cycles
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37.6 Monetary policy stabilization

37.6 Monetary policy stabilization

o There is initially a negative output gap, Y1 —Y2. The central bank lowers its interest rate target from rl to r2, and
the output gap is eliminated.

o The real interest rate is lowered to the natural rate

Yd
r
,PL(Yq,r7)
]
o M3
PL( Yz,fz)
Pl ............
PZ llllllllllll
Y, Y, M, M,
Y M;
(a) Current Labor (b) Current Goods

37.7 The IS-LM Model

37.7.1 investment-savings (IS) curve

o The investment-savings (IS) curve plots the (r, Y) combinations for which the following three equations hold:
1. Consumption function: C = C4(r,Y,Y’)
2. Investment demand function: I = I4(r, A’, K)
3. Aggregate resource constraint:Y = C+ 1+ G

o This is the demand side in both the neoclassical and New Keynesian model.

37.7.2 liquidity-money (LM) curve

o The liquidity-money (LM) curve plots the (r, Y) combinations for which the money market is in equilibrium, taking
the price level P and money supply M as given
o M4 =PL(Y,r+m)

er~R-m
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37.7 The IS-LM Model

37.7.3 aggregate demand (AD) curve

LM(Po,c)

The AD-AS Model

The aggregate demand

(AD) curve plots the (7,Y) T A
combinations where the .

economy is on both the IS
and the LM curves; i.e., all

: P,
five equations hold
o \\
L \
| e e — .
\ -
Y,
Figure 23.7: Shift of the AD Curve: Increase in M, Figure 23.8: Shift of the AD Curve: IS Shock
LM (Mo,c)
LM
LM(M, )
~ T Apess TGl Gingror LKy
\ B S )
1
Y,
Y
Pe
Pe
T - \ ,,,,,, -
AD' AD’
AD
Y Y,

o WMIR/K-PRYA A KAZE AD & BRI S, HARRIRSE LM RIS A1k AD 2.
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B i 72 A1 € Government Deficits and Inflation

38.1 Deficits and Inflation

o Inflation results when aggregate demand rises more quickly than aggregate supply

o Budget deficits could be related to inflation, but we usually think of expansionary fiscal policy as leading to a one-
time jump in the price level, not a sustained inflation

o The only way for a sustained inflation to occur is for there to be sustained growth in the money supply

o Fir LAJE AT LA 2 [ EMURAIHEZa k. A CTBEONERIE LT, AR PRV A TlA CLBERG
5T 2R A RS R )

38.2 Can government deficits lead to ongoing increases in the money supply?

e Yes, if spending is financed by printing money
o The revenue that a government raises by printing money is called seigniorage (%5 1F4)

o Usually, governments don’t just buy things directly with newly printed money, they do so indirectly
o The Treasury borrows by issuing government bonds

e The central bank buys the bonds with newly printed money

38.2.1 The deficit and the money supply

o The relationship between the deficit and the increase in the monetary base is
deficit = AB = ABP + AB°” = ABP + ABASE

o ABistheincrease in government debt, which is divided into government debt held by the public AB? and government
debt held by the central bank AB<?

o Changes in AB°? equal changes in the monetary base, ABASE. In an all-currency economy, the change in the
monetary base is equal to the change in the money supply

o Developed countries rarely use seigniorage, because it doesn’t raise much revenue.But war-torn or developing coun-
tries are unable to raise sufficient tax revenue to cover government spending and may not be able to borrow from

the public

38.2.2 Real seigniorage collection and inflation

o The real revenue the government gets from seigniorage is closely related to the inflation rate

Real seigniorage revenue R is A4 Where AM is the newly printed money supply and P is the new price level

The growth rate of money supply is 2% which is also the inflation rate 7 (recall the quantity theory of money)

o Therefore, R = m X (M /P), where M/P is the real money balance (i.e., the purchasing power of the money held by
households)

Seigniorage is called the inflation tax, because the government’s seigniorage revenue equals the inflation rate times

real money balances. The inflation tax is paid by everyone who holds money



38.3 347k 5244 Central Bank Independence

38.2.3 Will a rise in money growth increase seigniorage revenue?

As the money growth rate rises, inflation rises, but people may hold less real balances

Whether seigniorage rises or falls depends on whether inflation rises more or less than the decline in real money
holdings

If governments raise money supply too rapidly, they may cause hyperinflation, but get less seigniorage revenue than

they would get with less money growth

REHAEERITHNEL T, & 7 HR ML BB T, BRI T,

Real seignorage revenue, R

(in billions of real dollars per year)
=
®

o~
n

1% 8% 1%
Inflation , 7 (percent per year)

38.3 447/ Central Bank Independence

38.3.1 The Conduct of Monetary Policy: Rules Versus Discretion 3% 7&#{0| i8 ZAHHLHL R ?

Monetarists and classical macroeconomists advocate the use of rules

Rules make monetary policy automatic, as they require the central bank to set policy based on a set of simple,
prespecified, and publicly announced rules

PRAPFEE D A ARG S R R as s RSOERAUNSR AR R EE . ATTEM . XFEFT LA
(e el S B A — B

The rule should be simple; there shouldn’t be much leeway for exceptions

The rule should specify something under the Fed’s control, like growth of the monetary base, not something like
fixing the unemployment rate at 4%, over which the Fed has little control

The rule may also permit the Fed to respond to the state of the economy

Most Keynesian economists support discretion

Discretion means the central bank looks at all the information about the economy and uses its judgment as to the
best course of policy

Discretion gives the central bank the freedom to stimulate or contract the economy when needed; it is thus called
activist

Since discretion gives the central bank leeway to act, while rules constrain its behavior, why would anyone suggest

that the central bank follow rules?

38.3.2 Rules, commitment, and credibility #L0I|. &g FI0]{E B

How does a central bank gain credibility?
One way to get credibility is by building a reputation for following through on its promises, even if it’s costly in the

short run
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38.4 The Taylor Rule & %) #L10)

o Another, less costly, way is to follow a rule that is enforced by some outside agency
o Keynesians argue that there may be a trade-off between credibility and flexibility
o To be credible, a rule must be nearly impossible to change
o But if a rule can’t be changed, what happens in a crisis situation?
o For example, if a rule is based on economic relationships that change suddenly, then the lack of flexibility may
be very costly

e So arule may create unacceptable risks

38.4 The Taylor Rule ZZ&h#0]

e John Taylor of Stanford University introduced a rule that allows the Fed to take economic conditions into account
o The rule is
R=7n+0.02+0.5y + 0.5(7r — 0.02)

o where R is the nominal fed funds rate, 7 is the inflation rate over the last 4 quarters, y = (YY)/Y, the percentage
deviation of output from full-employment output
XA HTHY 0.02 SR AERERYIE AR, RAREIAFIRY

o The rule works by having the real fed funds rate Rz respond to:

1. y, the difference between output and full-employment output
2. m—0.02 the difference between inflation and its target of 2 percent

o If either  or y increase, the real fed funds rate is increased, causing monetary policy to tighten (and vice-versa)

38.5 Other ways to achieve central bank credibility besides targeting money

growth or inflation

o Increasing the central bank’s reputation as an inflation fighter
e The central bank could improve its reputation by establishing inflation goals and meeting them
e Appointing someone who has a well-known reputation for being tough in fighting inflation may help establish
credibility for the central bank
o For example, in 1979 the appointment of Paul Volcker to be chairman of the Fed was designed to convince
people that President Carter was serious about stopping inflation
e Increasing central bank independence
o If the executive and legislative branches of government can’t interfere with the central bank, people are more
likely to believe that the central bank is committed to keeping inflation low and won’t cause a political business
cycle
e Looking at evidence across countries, Alesina and Summers showed that the more independent the central
bank, the lower the inflation rate from 1955 to 1988; also, the long-run level of unemployment is no higher in

those countries
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39.1 Globalization

o HAEZIA > TRERAMRAFBNE . A7 5 22 1Y [ B B2 5 A8 BT

o A [H T HAHHIFIA, 7> TALHIH.
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Balance of International Payments [E BRIt 37 -1

40.1 U.S. Current Account Deficit

U.S. current account deficit is large: Current account
balance as a percent of GDP, 1960Q1-2015Q1

21

M N

7 1 1
1960 1965 1970 1975 1980 1985 1990 1995 ZOOO ZOOS ZOIO 2015

Year

Percent of GDP

o LKA ABME A ], EEAHWIKFEEYZE, RESEKSEFINZE
o N AEEAF MK H X AK? A HE ve i 2 H A FE 52 O 8 0 TR S B
o A RHME R F. MEWEBHERIWE XL, BENEMTTSHAEHLERE, REeEReS
KN SLSEE [ okt . MY Tk LS 16
o EEREMTCHREFHREMR T, MRt TE: KFEERASEIC, OTTE BT, ik HAE R
P E A A, AR T H .
o R3ZFISEEEH A5 -

40.2 Balance of Payments Accounting

o Net exports of goods and services (NX)
o Net income from abroad (NFP)
o Net unilateral transfers (NUT)
Sum of net exports of goods and services, net income from abroad, and net unilateral transfers is the current account
balance:
CA=NX+NFP+NUT

Positive current account balance implies current account surplus, Negative current account balance implies current

account deficit

o BRTAMIKS T, AT BB ANK



40.3 Balance of Payments

o The financial account records trades in existing assets, either real (e.g., houses) or financial (e.g., stocks and
bonds)

o When home country sells assets to a foreign country, there is a capital inflow (# 47 A\) for the home country
and an increase in the financial account balance

o When assets are purchased from a foreign country, there is a capital outflow (# A% &) from the home

country and a decrease in the financial account balance

40.3 Balance of Payments

o BTk I MCZ th B 5 AT AT Y
o EUTHHAR TR HATH bR AR B, FEAAE: SNEBUMRIES . SRATEN IMF BRI, Ba5F
&
o WATHIE CHITRIB B TR LB ik 517" REAMBSHLESE, SMHE R E N R AREZ M EC
FPN . A T AR KA SN A & o
o [EFRINE Mot RE TR T ISR, IR, AT RINLAE I .
o Current account balance (CA) + financial account balance (FA) =0
o FHNETE R 2 A ANE 9 IR A E £ 55 o
o FEASNEB I HIHHE K S EANA T K W IENES. (SRR, AR RS, BARH, 5
BB (LenAMm B ASE T [ S 1 £5) )
o Foreign direct investment (FDI) (4N ELf21%%): a foreign firm buys or builds capital goods:
o FDI causes an increase in financial account balance
o =W FDI, TIAERHE . IVERSSTIOR AT
o Portfolio investment (% 7=4H & 4% %%): foreigners acquire home country’s securities; also increases financial account

balance

40.4 Application: The United States as international debtor

o KM HHARR K ELBCN A ERE ARG E T FRL E3RER GDP 4G thikfT, 40% /it
REARKRRISMNE G55 04, SEEA R 20 B S #5058

o ISP AGATEE, HRMEARELN: BARLM5E T A MERNZRIT? 6is Bk EME £
T BRI (HE R A E S E SRR A BT RO, 518 T2 .
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41.1 3
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o The spot rate (Il 534/ #%) is the rate at which one currency can be traded for another immediately
o The forward rate (FEHH {1 #%) is the rate at which one currency can be traded for another at a fixed date in the future
(for example, 90, 180, or 360 days from now)

e A pattern of rising forward rates suggests that people expect the spot rate to be rising in the future

Exchange Rate Against U.S. Dollar

90-day 180-day 360-day

Country Spot forward forward forward
Great Britain (pounds per U.S. dollar) 0.6366 0.6359 0.6363 0.6368
Switzerland (francs per U.S. dollar) 0.9356 0.9327 0.9289 0.9195
Japan (yen per U.S. dollar) 122.50 122.20 122.03 121.40

o M EEDRRE. 90 RIGHGHXTIHRITRTHER R AE? JEFHEXTHRITRTIHME 1, 1 JIRERM BT E DT .

o ASLEFHA: — P ARARERS JSAAR?
o WA KT, WmAMKS N
o Suppose the nominal exchange rate is 120 yen per dollar, and it costs 1200 yen to buy a hamburger in Tokyo
compared to 2 dollars in New York. The price of a U.S. hamburger relative to a Japanese hamburger is 0.2
Japanese hamburgers per U.S. hamburger
_ €nom X P

PFor
° e RAKILE, AKILHEFTLSULRER LMK IRAINE 69 firag K Fo
o kb RAVT MR RAR A= —HF* oo KT LSS5 5, A MAEIE B E AT
o JFILF EARKA AR NN B

41.2 Appreciation and depreciation £% i FHEFINZ (A

o TEYFEIIZ A (flexible-exchange-rate system) , £ MFIZTFIE, SN T (BRMES) . & LF#
EF mEETmIHE T (RhER)
PR HE — PRI, A F AR R I I 2 B T3 o

o In a fixed-exchange-rate system, a weakening of the currency is called a devaluation ({[ifii{&) , a strengthening is

called a revaluation,
ISP 2 s H T FHEE SR, Sl

o We also use the terms real appreciation and real depreciation to refer to changes in the real exchange rate



41.3 Purchasing Power Parity ¥ 3% 7y F 1

41.3 Purchasing Power Parity =L 13- 4f

o fHARIAMIEMNE? FATHH I IHERAE, EaMEEL?

o SEFHAMMBUER AT A WAEMIEES, fEIXFEN T ESHLENIZE e=1, RASTFAEF]
M, MRS ELFEMEE.

o Mo

P:PFor

€nom
o This means that similar goods have the same price in terms of the same currency, a concept known as purchasing
power parity, or PPP
Big Mac 5%

o N Tl PPP IR MKAL, Z5t A NREIYIPE RIS R [ 5 %2 25 57 bigmac RYMTAR

Country Dollar price of a Big Mac
United States $4.79
Argentina 3.25
Brazil 5.21
Canada 4.64
China 2.77
Euro area 4,26
Great Britain 4,37
India 1.89
Japan 3.14
Mexico 3.35
Russia 1.36
South Korea 3.78
Switzerland 7.54

o XK B YIS By AR FTYS I 1 44 SGEEEH 1 LAETT TN AL, (VBRI INAS . AR E PPP R la7.
%2 B H . The hamburger price data forecast movements in exchange rates.

o PURMARIIL Eosish. MHENSTHE, RINESIE.

o MR, KWK PPP Sofor, JEMIAR ML,

o WSEI PN AL R A : ERAE= AR, MAmItA TR Y, KWk, KE %
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o Ffilfte= % WO E, A
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e €nom P PEor
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o Z G ITHE, FIRER T EIGCERA el fHx AR T i ik %
o YE NI FANAFNNME (BAENR e=1) , 1525/ relative purchasing power parity (FHXS LTI A7) |
A SACFR AR s e 7B BRI IR AR L o B ik i B A SRR N R, iZE R R,

41.4 The real exchange rate and net exports B 32 15 H

o HSHIRMIMHEI N Z s, HAG TR vl AU Z D S . HSHTE R AR TG AR
HIAE G4, Al LGRS 2 1 B S o
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41.5 The J curve

o BN EFAgHIE, AEMR R E S, SMNER S EME R, M R 5. WNTESHE EF2ik
WO, WK ERGHIRT . Rabkin, B FE FEtESFFH .
41.5 The J curve

o JEMIHHREH IRITHC AW 7. M5B FH MBS A L. JHE T BIGCRM BT, Bt
HARAB R AL . AEGETHH R 2] T AR ARE NS, Br A H R p e R
o RMPKA, BELIARMEE 7 HiHAS T, Al IZED.

The J curve

Net exports

* Similarly, a real
depreciation will lead to
a decline in net exports
in the short run and a
rise in the long run

Net exports, NX

-

* This pattern of net
exports is known as the
J curve

e 1) efiCi | e = s S UTPIUS e

Time

41.6 How Exchange Rates Are Determined

o fHASIHHE TILRAYTHE?

o EFFHHLAEGIT, RMINER BT RER . AMITHEAEZSEITCHINE, EoomeTHE. A AT
BAREISETT? RS B, AMTEARILEEMMSS . WAMKS B, AT EEEEE N, wAES
TNe BENSLXLE, Pf ZAEINIT LR AT SLETTHEA T 5, WRETTiaRkR i T, 355t
THH-

o Factors that increase demand for U.S. exports and assets will increase demand for dollars and reduce supply of
dollars, shifting the demand curve to the right and the supply curve to the left and increasing the nominal exchange
rate

o For example, an increase in the quality of U.S. goods relative to foreign goods will lead to an appreciation of the
dollar

41.6.1 Effects of changes in output (income)

o ARHNFAHY (RN) B, SREHRRE A TOR , HP s T SMRARRAIGIN, Bl T2 M
T B TR, B TIC%.

o The opposite occurs if foreign output (income) rises, Domestic net exports rise, The exchange rate appreciates.

41.6.2 Effects of changes in real interest rates

o AEMFE LT, SMEMFALMIEE, SME A AL RS (AR E G . AEemmt 2 E s,
WY B 2 HA R BT A, TER BT, ARG AE T
o MR A E S R De A, SMEFIE T, AE G e 27, DR
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42.1 Exchange Rate Regimes J| %k £

o Under a flexible-exchange-rate system or floating-exchange-rate system (FFsI{LZ% (K £ ) , exchange rates are de-
termined by supply and demand and may change every days; this is the current system for major currencies
o In the past, many currencies operated under a fixed-exchange-rate system ([& B K £K) , in which exchange

rates were determined by governments

42.2 The Mundell-Fleming Trilemma

* The “impossible trinity”: A
country cannot achieve all three
goals when establishing and
monitoring its international
monetary policy agreements:

Free Flow of Capital

1. Setting a fixed currency
exchange rate

2. Allowing capital to flow

freely
3 . Maklng inde endent Fixed Exchange Rates Independent Monetary Policy
monetary policies @ Investopedia

42.3 Fixed Exchange Rates [# 272

o WIREZME T BIEILE, MR HHLTHEELEE S ER?
o An Overvalued Exchange Rate: [i g (W55 T HSHLR, AILMEES ! EE e M aine, Mg~ RE*%

MNEBLGETIE . BUN Y T AR EE R iR, s MO s 4ER A T A% o

S
Loss of
reserves
‘ _ Official
A B

rate

* When the official rate is
above its fundamental
value, the currency is said
to be overvalued

* The country could
devalue the currer'lc?/,
reducing the official rate
to the fundamental value

€nom

Nominal exchange rate, ¢,

Fundamental
value

)
€nom

D

Amount of currency in foreign exchange market



42.4 Monetary Policy and the Fixed Exchange Rate

o WMRE AL T, WS AL E T FEILR, AMMEENRIERE. Ea/le? Hagkit. O
BRI, BT ARSIy i 6T mEek)

o iy BIAEFFEEI R HAMAL M L BORRT . AESFR AR A hish. EGURIRERIMeE: PEARE R B
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* Similarly, in the case of an
undervalued currency, the
official rate is below the
fundamental value

* In this case, a central bank
trying to maintain the
official rate will acquire T T
official reserve assets e

« If the domestic central bank from o rate
is gaining official reserve feme
assets, foreign central banks

must be losing them, so
again the undervalued
currency can’t be
maintained for long Amount of currency in foreign exchange market

Nominal exchange rate, ¢,

Fundamental

42.4 Monetary Policy and the Fixed Exchange Rate

o TRMBURRR VIR MBE . ek i LA E i, EREEILES T, seikigmmEn &
fitio #2K T overvalued currency. JHHFAIEEL/ NN I il (ELAY B T TCHEAE BA K DR 00 G 4

Friv.
o T IKNERY B BRI AE LI 4K . ARED ST A B T BRI E B A )

o So under fixed exchange rates, monetary policy can’t be used for macroeconomic stabilization
42.5 Fixed versus Flexible Exchange Rates
o FEBILRMI LA RES AR INLA Z A HENE -

o [EE ML Al ALV E KA Ge R, TCIERERIE A b, SEA LTl ok es i &, ATl 2k
RZ INLA#

o A country can’t maintain an overvalued currency forever, as it will run out of official reserve assets
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o This bond is similar with the Japanese Samurai Bond (#+:{5;) or the American Yankee Bond (4%%:15)

o BRI AREZERITH 18- IBTTIX . IRLHE Re A — DR MBOR, THEMS A THE, H
AT EZ KR, B UARMELER S — 1 58 T BUR .

43.1 ALt miX
o FEILPPT, 45T qwq

Shares of Global Trade and Invoicing Currency

o o
= 'O_ ol
o | o |
=] ©
52 %
3 )
Bicy | 0o |
< <
& 1 &1
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Invoicing Trade Invoicing Trade
Il USD (Ihs)/US (rhs) W EUR (Ihs)/EA (rhs) M USD (commodities, Ih@ll USD (non-comm., lhs)/US (rhs
I Other curr. (lhs)/RoW (rhs) M EUR (Ihs)/EA (rhs) I Other curr. (lhs)/RoW (rhs)

Note: The figure plots the share of exports to the US, the EA, and the rest of the world as well as
the share of exports that are invoiced in US dollars, euros, and other currencies. Only countries
for which we have invoicing data are considered; hence the trade shares shown exclude the exports
of several large countries, including China and Mexico. Interpolated and extrapolated data are
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44.1 i R5e 147

Financial Stability Board (FSB) ;z 3_: The “shadow banking system”can broadly be described as “credit interme-

diation involving entities and activities (fully or partially) outside the regular banking system.

o AR M T EATHIEZ A T AT A, M FHhA= KRG
o 122 A RAT B E W BAT RAL, A BATHER . TR F A4 7T 3 7% 3 WAk R 3RAE
o AXEFHRMT AL, R MHFEeFF,
o Aspects of shadow banking contributed to the financial crisis
¢ Commercial paper and money market funds (MMFs)
e Subprime mortgage CDOs and subprime RMBS
e Broker-dealer (or investment banks) activities and repos
o REM BT H XNKIFHARBAT, BRI ALLAEABKSFBT, 2BTHENLLE, TRR T
HERABGAEI ) BdodT, Silka (REFR) MAARP R (HPAL), MAEEZ (.
HKEF) 2EALE, RYPEPLE, 2BTHLZE,

o OB FEEEEHLE 2 7. KFHAME N LN MEE RN KIEFAE BT, TThESARM T
PRESHC ., KRFEEGR T AREMHRERRETALIRIT. RAFBA T ERIM Bt TEE . K
NEEAZIE, A IR S B A ).

o HEARATRBA MM, (HR AR EUREI, IR I (B iR BB S (AR -

Role of Banks and Shadow Banks

1. Credit transformation
o E.g., Bank loans -> Entrusted loans (Z=EGTH/FEFEITRI, A GMBINE], SN AIMZEIERS S
HAth1ioll)
o LT IE.
2. Liquidity transformation (Jiizf{t:#5#e)
o E.g., Bank deposits -> Wealth-management products (WMPs)
o (EFGE B WMEMIRFERT, IS | i 7 NG SEIR = iR ST i, st @A NE Y. (AEREE
WA 7= AR BB ER A RAS Y . BB 4T i TARZ DR AN B8, BRI AN RERIMA: S A PR A
T ATl TRFARIT)
3. Maturity transformation (JfR#%4%)
o E.g., Maturity mismatch -> (Shadow) bank runs
o HIFRFLARANERATHY st — A PITE Y . A AF R PR S A IR T AR ARG M LA, I DR o 5541
FIATLAGIT IS (R R RN 25 7 PR (R ORI AT I B e AN S5 T LA 2 2 T b
PRATH LA KU
o RMIBIIALA, W FHRIT B, BB 2FMANERITE R SHIEAEE KRGS X .
o PRI Z MBI Hik Rl s o



44.2 Lender of Last Resort 3 & 1% 2 A

44.2 Lender of Last Resort & J5 &3k A\

o T NEIGAHIN, ARITHAMR BN DD BN B (E X AR, e 22
AT, AR LT, BoAHRRATHER, ARATHRR LIMER 5 338 785 M. (HE2IAE
AR I RIS TN

o Liquidity crisis (sl fEH) vs. Solvency (B2 RE ST EHL)

o DD FRUZ — A HAEAIIRL, 7R & 50 S0 @ B G EA KT ARIR ™ B e FRATAFIIE & AU A 1210
BUg b R, SUESAT T RERRANRIIE .

o The central bank takes a loss if it cannot distinguish between a liquidity crisis and a solvency crisis or if the bank is

too big to fail

44.3 Bagehot’s rule 2 7% 0]

o To avert panic, central banks should lend early and freely (i.e. without limit), to solvent (fF{£AFEST AR IZHY
77, BNt AR gEF 4lk) firms, against good collateral, and at high rates.’

o [ESRLGHINT, AT MM by, EHZAEERM. MANRFIRM ML, mHZELUEE . /8
MM EIE S ORISR . CRRRBNIEZE A2 ARG IR T )

44.4 FshERG BRI IR L 58 T BER Liquidity Trap and Unconventional
Monetary Policies

o 08 FERIMMEGIT MBI THAMSE 7o FIRAMOCERES 0 7, WIS TR T .

o fEHANMEREBE 2 Hr, AREHIART LAY BT TR -
o AT TSR Gt BB FAA B o RO s ME2n SRt . SR PRSP EL F4a .
o TURZ SRR BERFIRE A RCR A WOBUR T 28 o

Figure 14.7 Actual Fed Funds Rate, and Fed Funds Rate
Predicted by the Taylor Rule

Interest Rate and Predicted Value, in Percent
|

Pearsc

o WARMIEZMMENHERAY, MIZAMFIR . FHEL BRSO AT T o N BHRRIMET T .

o FCEH I BUBCRELE LSRR A

o EALTER TIRA, (RFIRIRA

o ER TIRZFETCh, BEERIER! RO S k.

o FIRFFEART, EFAFNEEAKERERIEM? M TREBTE KRR, Bl e eEs, B
Wead AT, EH LR A G A RENHSSE T, HARMREMA FE 7. HITH
kAR 1 1 R M i sk - M E 2 Z [ A 2 (carry-trade, BERACS)) . HICHEAME R, 517 H
JLR LSRG, JFRE TR REHIC.
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45.1 Money Market Funds (MMFs)

o MBIHRL T4RAT. IR ERE , RIS Tt BRI Sl 25 (e-bills, Bl 4E5)

o These securities tend to have short-term maturities (within one year)(3## 60 Hi B HABREE L)

o BT WIS Ik Iml b T B4 o

o 1972 FFHIL T 5 —% MMF, QIAZEMERFTHZRM LR MHARCERE T, B R TIE 2 2F 21
FFRe MMF JVisiiE, Af DUPOEFR S HIRBRE], RS2 Diae OF 80, @i .

45.2 Example: JPMorgan Prime MMF

o BB FE AR AINIETES . MMF R IAL: g M2 118
Effective maturity”
* Fund Objectives: The Fund
seeks current income while

seeking to maintain liquidity

and a low volatility of principal.

Share Class: Morgan (VMVXX)

RATINGS

S&P Rating** AAAM
Moody's Rating** Aaa-mf
Fitch Rating** AAAmMmf

https:/ /am.jpmorgan.com/us/en/assct-management/ad/products /jpmorgan-

o EEIFHACHZE 21 Rule 2a-7, T Ie g E KRB A, RIFENIRFFREN T4 E (NAV), 11
ANEA(E FHIFE s % 7= % +E. In 2008, the Reserve MMF failed to maintain a stable value of $1 and broke the buck.

o 5|k I KN HY shadow bank runs. KZE#S i3 R MELS AT 1, KL 7o BRFRAGAAT AL, XLk
it e EE AR o

45.3 MMF Reforms

45.3.1 2010 %

o FHHEEMT! NONVE T IATHNHIHEN], SE BRI FABME FRERY AR TS LA 101,
RHHERYLIE T

o MUEETLRH— LI/ R IHARR,, FFER AR {H. (tightening the maturity and credit quality standards
and imposing new liquidity requirements.) A 145/ NEBRESBCAIE FHEML.

o SITMENIAYENEEM AL TIFEhEN, BUEMIEHENED 1, MBATELE T, MRS T, Big2
BTN M FARAEID, sk T 2014 B

45.3.2 2014 %4

o KT ELAIMNI T, WEREIR I AFRE . (liquidity fees and redemption gates)



45.3 MMF Reforms

o RAMIMNIAELFEGRZ TTIL 5 EWERANS TSI 2R, FF H IR i RS U FA S & 1Y
REWIHHT A SR
o 21 LD KA LRI RES
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46.1 SRR IS+ 447 FinTech & Shadow Banking

o RLGMAHAFIHEAMBE FHRITHER. RSAMRITHIMEL REMEET: P2P (FEERERRZ
4N) . RIRHCFBAE BN P & RO IR AR, X, KRB ARIZ S ER TS,

o EAMRIIME, HIRE M. REEEFEIERBIEMR, LR B S AR .

o SRl YT LI — LU RO FEUERAIBZ A AR DT Kok REMEZ /D REANREIL?

46.2 FinTech Disruption: Roles of Banks

1. Liquidity transformation
o E.g., demand deposits. T+0 money market funds (MMFs)

2. Credit transformation
o E.g., bank loans, FinTech lending & Big Tech credit e.g., P2P, mortgage, consumer credit, business loans

3. Maturity transformation
o E.g., maturity mismatch, bank runs. runs on MMFs and P2Ps

46.3 LR 54458147 FinTech & Traditional Banks

o FIFR ERR: BUFREAAFFZR LR (ST TS R RE LA AR B3 25 B A Aol R IRReE A HE gt
B, MIMTIREARRE LI o SRR ERAm G R AR N T T SR

o ERMEIE BISOTAF AR IR, RSB SLRI T AR, SR BT HRATRIER . TR AR5
A RER, EIERA T

o PUTRaTHF LR, TR TR S A RATBCAZ R LR, EREAR.

o BT BU i MR ZARITIAL, IXA app — N S THERE R HEN. T, ARESATIRR
froufr, QUEH THRATHERAM . RPEBEFRE ST, FAICESEE, RATH IR S5 E TR,
HEZ R EHEN, BER N K.

46.4 SR 54 R FinTech & Financial Markets

o 4ElTily (financial markets) XHEHx G A FITE R AGATT
o D T4RfT8 4 RiF ) (financial intermediation)
o MV EERTEIRE, RN AERS S SRS NHT

T e ¥y
Funds Funds
Investots Gmmmm— Banks | Borrowers
B3R BB AR

Deposits Loans



46.4 4 ghFH3 5 4 5k 3% FinTech & Financial Markets

#4 Funds
BRH A
Investors Borrowers
RRF S (Bl A JEAL)
Financial assets (e.g., debt, equity)

o Rl
o KTl (equity/stock market)
o %251 (bond market)
o 4771 (mutual funds, pension funds, hedge funds---)
o HWINHAFREEATAE Y (financial derivatives, e.g., options and futures)
e HImTY (commodity market)
o YMITITY (foreign exchange market)
o [T (insurance market)
o H 5N N FEE B NMERNEBRET Y S e T, BMIXW 28075 Ea 5o B3
o BFERNEFHAR S SRR G, WEREAIHIRIC T SRS IR S A, e T e
T S AT AL
o BB GRIGEIRTE T NIFE LR S5 SRMTEE, EFRNWESEREE .
HREML I RVER XU
o P ER - IEIEBABU T AN F4b, V-5 IR [H S O [ B % 13 B AN TR BRI
AT RES FECH/ MR BT I Z) ERIIT & 151K
o BT HIARMIN 5 Mk i5g 5y i s A T4
o FLHRM. S ANHIN —> 2 T 32k b
o BENEEKM. BEETHL —> AZ%EITTLk
o K& NTHGE. XEEE — Fa 350 H
o BT RN T AR S 5 B A A
o WA R ZAZ HiE K2 The Grossman-Stiglitz Paradox. {5 B 408 A, it A R0k ey -> 3
ANBEMNTT G, HE, FEIFARMNKMIER, (5 EHEERREA . MEEEANREIM
Wesi, A RIS TTR?
o IHJEHFHIIRLI
o AL HISCIRIE T, S TS EIEE 2 H(5F B RAE 0 Bl Al BRI, A D SO AR R 15O
A LTI A Y30 ) A P B A5 B ok
o b, BTEEEZ (information overload) , SERRTIINGE ) Al RES G5 E RGN FFE
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