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Chapter 13. Exchange Rates, Business Cycles, and Macroeconomic

Policy in the Open Economy

£ 13 EFAREFPRLE. BLARSEREER

Review Questions / £3&

13.RQ1. Define nominal exchange rate and real exchange rate. How are changes in the

real exchange rate and the nominal exchange rate related?

RIRE: & XCE nominal exchange rate MM ZEIMAENNIR, BIIIER “INELKT/XRELH” &R, iBH
E, W EF EAFRE 1 BAXTHERIESZING, AHBXFAE. BEILE real exchange rate EMERSEFHIER
g, E5mK

Hih P 2F&ENMEKE, P* 2IENERKTF. & e T ‘1 BUXEBSRERZVIMNETR”, W e EAMELFAE real
appreciation, ZAEESEWNER, FHOBETE; e THRUEALEE real depreciation, AEELENTER, &
HO@E L,
TUXFRA

Ae AFE .

~ R o8 +7 =7,
He 7 RAREEBMKE, m° 2INEBEKE, Ett, BETCETURNEVRTFECCEEY, RERTREBKE. E4AER

S TFINE, BMERSCCERARE, AEHRAESAHE.

English solution: The nominal exchange rate is the relative price of two currencies. The real
exchange rate is the relative price of the two countries’ goods baskets. With the convention e =
EP/P*, the percentage change in the real exchange rate is approximately the percentage change in
the nominal exchange rate plus domestic inflation minus foreign inflation. Thus nominal appreciation,

higher domestic inflation, or lower foreign inflation tends to cause real appreciation.

13.RQ2. What are the two main types of exchange-rate systems? Which system

determines the values of major currencies?

PXRE: MEATBRLXGER:

1. ZzhiCEH flexible/floating exchange rate system: LRI EBHINCHHERRE, PREFTIEE
HIFEEMH&o

2. BEIECES fixed exchange rate system: FRETHEBEATSEMIND. BEH—BFEDERFIEEE
EENBHE, FhEidERINCRESET RMEA,

LRET. B MxEEELEHZEKEE T ECESE, FIMI PR RBITOIREHIT T, FrUEERIEE managed
float, BNEEEHIZER.



English solution: The two main systems are floating exchange rates and fixed exchange rates. The
dollar, yen, and euro are mainly determined by flexible exchange rates, though central banks may

occasionally intervene, so in practice the system is often described as a managed float.

13.RQ3. Define purchasing power parity, or PPP. Does PPP work well empirically?

RXEE: WEHFM purchasing power parity, PPP IAAE—MEREFEREERABR—MERIHN G H NS
HE, HadtX2 P

E= - HKEM EP = P
183 PPP A& SCCERME RN 2 M EEKE :

AFE

*
— KT —T.
E

Ko+, PPP AKIANSEKER ZEIRERRES, BEARAHTE. REEE: SamE. XHS5RZE2. FaIRS
m BmEFARE. TR ReRES. MEEEUNRERRHSENER TR E. FXPESE: PPP 2K long-run

anchor, A2FEHTCERTUA,

English solution: PPP says that the same basket of goods should cost the same across countries
once prices are expressed in a common currency. It works better as a long-run tendency, especially
for high-inflation countries, but it performs poorly in the short run because of transportation costs,

trade barriers, nontraded goods, different consumption baskets, sticky prices, and financial shocks.

13.RQ4. What is the J curve? What explains the behavior of net exports represented
by the J curve?

PiRE: J AERERREZESEO NX NHSKRE: & TE, BLEA, BREFE J. ZONGIR “WEEE, ¥
BRE,

HXRER, #08aBAFEEIHNESR. BHAR#O. HOKERGR. I|MEFFREEMELFA, FRH#OSZH
MELF, FHORRELEL. BKAG, ERMEUARBFAEFREAEOR, INEAEMIEZAE>R, HOKEL
FHo BOMETRE, #HONE.

English solution: The J curve is the path of net exports after a real depreciation: net exports may
initially fall and then rise. The reason is that prices adjust faster than quantities. In the short run
import quantities are sticky, so the value of imports rises. In the longer run trade volumes respond,

raising exports and lowering imports.

13.RQ5. For a given real exchange rate, how are net exports affected by domestic

income, foreign income, and the domestic real interest rate?

PX@E: FAEARKLLE e T



o KXEWAY LA, sEERWEXEZEM, HP—Eo2#O6qm, FALGEOEM, VX T

o SNEWAN Y™ bFA, SEERRBEESAEHO G, FRAHOEM, VX EF,.

o KEESLFEX r EAIWSIBLRRN, FEMAE, ERLCK e £F. FEFRESR, HOTE. #O0EHA, FHit
NX T

AT LUEE R
NX =NX(e,Y,Y*), NX,<0, NXy <0, NXy. > 0.

English solution: Holding the real exchange rate fixed, higher domestic income raises imports
and lowers net exports, while higher foreign income raises exports and raises net exports. A higher
domestic real interest rate attracts capital inflows, appreciates the real exchange rate, and tends to

reduce net exports.

13.RQ6. Why do foreigners demand dollars and why do U.S. residents supply dollars

in the foreign exchange market?

PX@E: SMNEAFRET, EEAMMIEBEXESR. RSNE. FIIBEEEGS. BRRE. B/, su#OXE .
RERSE, BREEXT. REERMSET, ERAMNEWLINESR. RSIES, GIMNEOBEARR[ZE. ERUHIRE.
MEIMNERE S 3o

ETHEREMBIGIF:

1. ZEHFR@EE LA, INERAEBOLEER;
2. SNEMINLEF, SMEFEEGORFREM.

ErTHLaERmeslF:

1. REMANLEF, EEFOFRIEM;
2. SNEFEFREREF, REEREMEIMEE,

English solution: Foreigners demand dollars to buy U.S. goods, services, or assets. U.S. residents
supply dollars to buy foreign goods, services, or assets. Dollar demand rises, for example, when U.S.
interest rates rise or foreign income increases. Dollar supply rises when U.S. income raises imports

or when foreign assets become more attractive.

13.RQ7. How does the open-economy IS-LM model differ from the closed-economy

IS-LM model? How can a recession be transmitted internationally?
X RE: HEAZFPEamHgER
Y=C+1+G.

HREFHIMNAEO:
Y=C+I+G+NX(e,Y,Y").



mEMEBEITBAREMCER, TEBMAEO, FIFRES IS B FMYZHER. KA. BIRWERMm, TRESE
CERMIMNEUWN T

—ERBREAIMESHNNGEIR: AEWANTRE = #ORLD = SMEHORD = SINELSERTE = SMNEWNIRIL TR &
ZEEHHRBRESEAE LA, EREERARRSNSTEREN, ERSUFNETRICER, BHOM~HREH—F hE,

English solution: The open-economy IS-LM model adds net exports and the exchange-rate channel.
A recession in one country lowers its imports, which lowers other countries’ exports and shifts their
IS curves left. Interest-rate and exchange-rate movements can further transmit the shock through

capital flows and relative prices.

13.RQ8. How are net exports affected by expansionary fiscal and monetary policy?

What is ambiguous?

hRE: kMEMEBEERRES G S| T, & IS 68, WARREFER LA, WA EFASEm#EO, & VX TE; F
EIASHEMmAE, BE NX T, FAt—RKEeR: ¥k BBSEME FERESEO, BIEERSEREEAE twin
deficits,

kMRS LM A%, FIKTR, BMKE, HOEm. #0080, NX HE L. EEBALASEmHA, &
NX T, RAEMBENAHONSMNFEEERX : CTRYMRES NX, BARREZEE VX, @EEFREEE
B, REMNESERN NX EF,

English solution: Expansionary fiscal policy tends to reduce net exports because it raises income
and often raises the interest rate, appreciating the currency. Expansionary monetary policy tends to
raise net exports through depreciation, but the induced income expansion raises imports. Thus the

net effect of monetary policy on net exports can be ambiguous.

13.RQ9. What effects does expansionary monetary policy have on the nominal exchange

rate in the short and long run?

X EENEEIET, IKIERTEEENETS, ERETR, AR, ADENEE, HLEMING/FHE
T, W E T BRAT/SNEERT, WIELF.

KEAR, SRR, EREERFIREXIRRRENKTE, NEKFEERHEALE L. RiE PPP, KBARXCCEE
BRAERNRAT, AAREHTEKIRE, BEXGSAERNEK AN LA —K. RHARTEEHI overshooting, AP
CRAIERE, HEENSAZIRIEFH,

English solution: In the short run, monetary expansion lowers the interest rate and depreciates
the nominal exchange rate. In the long run, prices rise and real variables return to fundamentals,
so the currency remains depreciated in proportion to the higher domestic price level. With sticky

prices, exchange-rate overshooting may occur.



13.RQ10. What is the fundamental value of a currency? What is an overvalued

currency? Why is it a problem and what can be done?

X RE : ;MM fundamental value 2EAERZWEARE , N HELE . NRKTE LR EFFMRIEREBEGT,
S5KEIERMENFENE—REVLE, BRELESTERNE, BMFLEAMESSR, mifdmsE overvalueds,

FhBENREE: AESSENIR, HORR, #O3%, EfRBSLIIES; THE5ETHRE, ARSI ARNKE;
PRIITOMEHINCIES . EAEHRERFLCER, EEIFETRK.

WX HREE: BEEHRE. REERNIEKE, BSHE, MEERSR. SITAKNES, REE devalue/abandon
the peg, BNBERKEBTLCE.

English solution: The fundamental value is the exchange rate consistent with long-run
macroeconomic fundamentals. A currency is overvalued when its official fixed value is above that
fundamental value. This hurts exports, encourages imports, creates reserve losses, and invites
speculative attacks. The country can tighten monetary policy, obtain reserves, impose controls,

devalue, or abandon the peg.

13.RQ11. Why is money supply limited under a fixed exchange-rate system? How can

policy coordination help?

PXHEE: BECET, FRIBTHAMRBNIZEIENEEEINL, NMREY KEMHLE, BRFETE, AhEiEEE.
AT HEFE TR, RITHAEHINCIHES. EALRT, XSWEERMEET, IHEERNETYT K. BEECESIERLNR
I EERBGR, XThE impossible trinity W—NRI: BABBEREH. BECENMIIEMBERE=ZERS.

BERIMARI UERERLAIR. FINZ T ERENY KEMHREZEE TN, TRED=HLD; —EREREENN, EtE
KERMINCSHFHHFEIRARF R, HERSERTE,

English solution: Under a fixed exchange rate, monetary expansion creates depreciation pressure
and reserve losses, forcing the central bank to reverse the expansion. Coordination helps because
countries can adjust policies together, provide reserve support, or realign parities, reducing pressure

on any single currency.

13.RQ12. Compare flexible rates, fixed rates, and a currency union.

PXRE: FoCERARRRBEMBEIRLYE, HDCRRWIMNE T, RRB TR AIEEMRAZNRARHE L. E
ELRBLRBFUCRN, HBETHEKTE, RRBRREMBEMIE, HFIRERRNKE, EHEKE currency
union RIEREFRMRZENCRKXM R, REHHES; ERNRERFAEEHEE, EXNIEXNTRHEIEREEE,
e NiE ey L N AP D B [ e e 2

English solution: Flexible rates preserve monetary independence but create exchange-rate
volatility. Fixed rates reduce exchange-rate uncertainty and may import credibility, but they

restrict monetary policy and invite crises. A currency union eliminates internal exchange-rate risk,



but members lose national monetary policy and need other adjustment mechanisms for asymmetric

shocks.

Numerical Problems / #{&#
13.NP1. West Bubble and East Bubble soap bars

RXBE: IR XX F A “guilders per florin”, East Bubble B deluxe soap bar ##&=2 100 florins, #25g
a~E West 5iHR 100E guilders, West Bubble # ordinary soap bar #1112 5 guilders, Eitt 1 4 deluxe
soap bar YT

100F

—— =20F
)

4 ordinary soap bars, MBE%AEISCER 2 ordinary soap bars per deluxe soap bar, Frld
20E=2= FE=0.1.
Bp 1 florin = 0.1 guilder, 3 1 guilder = 10 florins,

$E=F West @ik 10%, ordinary soap ##&Z# 5.5 guilders; East @ik 20%, deluxe soap #H1&%&H 120
florins, BEICEA 2, FL B
120 11
=2=F =— ~0.0917.
55 -7 T 120

B guilders per florin &5, £ M 0.1 B&Zl 0.0917, florin Z{&. guilder #{&., EMith, florins per guilder M
10 E#%) 10.91, %P8 guilder & XFH1E,

English solution: Let F be guilders per florin. The real exchange rate is (100E)/5 = 20F ordinary
bars per deluxe bar. Since this equals 2, E' = 0.1. After inflation, (120E")/5.5 = 2, so E’ = 0.0917.

Thus the florin depreciates relative to the guilder; the guilder appreciates.

13.NP2. Japan cameras and Saudi oil: J-curve calculation

PXRE: ATCER “SAENATRSUEE . FIUEHONHRERAENKEN, BR hiel/EICE,

4a:

64
imports in cameras = i 16, NX =40 — 16 = 24 cameras.

FEHREICCERER 3, B0 42 &, #0O 60 #:

. . 60

imports in cameras = 3= 20, NX =42-—-20=22.
AHOM 24 TR 22, FHEK.
KO 45 &, #0 54 #&:

. . 54

imports in cameras = 3= 18, NX =45—-18 =27.
KEAHOKES 27,

10



XIER J #hsk: WRERERE#ONMEME, VX &K, KBEEHO8 LA, #O8THF, VX X&E

English solution: Convert oil imports into cameras by dividing barrels by barrels per camera.
Initially NX = 40 — 64/4 = 24. In the short run, NX = 42 — 60/3 = 22, so net exports worsen. In
the longer run, NX = 45 — 54/3 = 27, so net exports improve. This is the J curve.

13.NP3. Classical open economy

Given:
C% =300+ 0.5Y —200r, I%=200—300r, G =100,

NX =150—-0.1Y —0.5e, e =20+ 600r.

PX@EE: TANELLCE:
NX =150 —0.1Y —0.5(20 4+ 600r) = 140 — 0.1Y — 300r-.

Pt
Y=C+I1+G+ NX =740+ 0.4Y — 800r.

(a) Y = 900:
900 = 740 + 0.4(900) — 8007 = 1100 — 800r = r = 0.25.
e = 20 + 600(0.25) = 170.
C =300 + 450 — 50 = 700, [ =200—75=125, NX =140 —90 — 75 = —25.
(b) Y = 940:
940 = 740 + 0.4(940) — 8007 = 1116 — 800r = r = 0.22.

e=152, C =300+470—44 =726, I=200—66=134, NX =140 — 94— 66 = —20.
(c) YV =940, G = 132: #EumM 740 TH 772, FiL
940 = 772 + 0.4(940) — 800r = 1148 — 800r = r = 0.26.

e=176, C=300+470—-52="718, [=200—78=122, NX =140—94—78 = —32.

English solution: Substitute e = 20+600r into N X, giving NX = 140—0.1Y —300r. Goods-market
equilibrium becomes Y = 740 + 0.4Y — 8007, with the constant changing to 772 when G = 132. The

results are:

Case r e C I NX
(a) Y =900,G =100 | 0.25 170 700 125 —25
(b) Y =940,G =100 | 0.22 152 726 134 —20
(c) Y =940,G =132 | 0.26 176 718 122 —32

11



13.NP4. Keynesian open economy

Given:

C=2004+0.6(Y —T7)—200r, T =20+0.2Y, I=300-—300r,
G =152, NX =150—0.08Y —500r, L =0.5Y —200r, M =924, Y = 1000.
PR SlLENHER R
T=204+02Y =Y —-T=0.8Y — 20,

C =200+ 0.6(0.8Y —20) — 200r = 188 + 0.48Y — 200r-.

(a) K—839% Y = Y = 1000, =&

Y=C+I1+G+ NX =790+ 0.4Y — 1000r.

KA Y =1000:
1000 = 1190 — 10007 = r = 0.19.
C =630, =243, NX = —25.
whmig: o 024
5 =L =05(1000) —200(0.19) = 462, P == =2.

(b) G M 152 % 214, FEINREEHE P = 2, FRUFRTmEanHR 462, # IS:

Y =852 4 0.4Y — 1000r.

LM:
0.5Y — 2007 = 462.
fR12
r=0.24, Y =1020.
F=
C=6296, [=228, NX=-51.6, Pgp=2.
KH Y = 1000:
1000 = 852 + 400 — 1000 = r = 0.252.
24
C=6176, [=2244, NX=-56, L=4496, P = 43% ~ 2.055.

(c) &G =152 7%, 8 NX £EE Y, r T#M 62, M NX = 212 — 0.08Y — 5007, X IS syEHIAEE
M 790 TR 852, FRL Y, r, P t&m5 (b) 1EEl. @HA:

Y =1020, r=024, C=629.6, =228, NX=212—81.6—120=104, P=2.
KR
Y =1000, r=0252, C=617.6, [=2244, NX=212—80—126=6, P ~ 2.055.

12



EbaR: MBS SRS OSMEEMNXM S TR, . FIR MRNEEMNAER, BXHMERR. WEY Kk NX, 5
FhENERERES VX,

English solution: First simplify consumption to C' = 188 + 0.48Y — 200r. In the initial long-run
equilibrium, Y = 1000, r = 0.19, C = 630, [ =243, NX = —25, and P = 2. When G rises by 62, the
short-run equilibrium with fixed P = 2 is Y = 1020, r = 0.24. In the long run, ¥ = 1000, » = 0.252,
and P =~ 2.055. A 62-unit autonomous increase in net exports shifts IS by the same amount, so

aggregate effects are the same, but the composition differs.

13.NP5. Fundamental value under a fixed exchange rate

PXEE: B ASB Y =1000, AD 7
M
Y :400+50?, M = 48.

A

4 24
IOOO:400+50§:400+$:>P:4.

BEICER 5 wedges of cheese per bottle of wine, €& XCE E A crowns per france ER—ENEA 4
francs, Bl 4F crowns; SME—RIBEEHNHEA 20 crowns. Eitt

4F
20 = 5 = E = 25 crowns per franc.

XMEEANE,

EBNEETE 50 crowns per franc, BFEENE 25, &F franc ®Efh. RITHER 50 BMEHINCHES. EN
franc, BEAEEREL.

EREEANELET 50, MEe=5. P"=20TF

EP—5:
J 20

P
o0 =5=P=2.

£ Y =1000 89 AD ,
M
1000 = 400—1—507 = M = 24.

FRASS AR EM 48 FERE) 24,

English solution: The price level is P = 4. If E is crowns per franc, the real exchange rate is
(EP)/P* = (4FE)/20. Setting this equal to 5 gives E = 25. A fixed rate of 50 crowns per franc
overvalues the franc and causes reserve losses. To make 50 the fundamental rate, the domestic price

level must be P = 2, which requires M = 24.

13.NP6. Appendix 13.B using Numerical Problem 4

Ry fRE: B 13.NP4 mkE:

C =188 4 0.48Y —200r, I =300—300r, NX =150—0.08Y —500r.

13



(a) FHEs IS:
Y =C+1+G+NX =790+ 0.4Y — 1000r.

R
0.6Y =790 — 10007, Y = 1316.67 — 1666.67r.
b) LM:
* M = 0.5Y — 200r.
P
M =924,
924 1848

(c) —fatyi: Y = 1000, & IS %8 r = 0.19; @ LM 18 924/P = 462, Bl P = 2,
(d) AD gighe IS 5 LM Bz, & IS:
r = 0.79 — 0.0006Y".

N LM:

924
= 0.5Y —200(0.79 — 0.0006Y") = 0.62Y — 158.

]l

 924/P +158

Y
0.62

EAHOEER Y, » THEM 62, IS TH

Y =852+ 0.4Y —1000r, r = 0.852— 0.0006Y".

T 924 924/P + 170.4
+170.
2 0.62Y — 1704, Y = /- T 2007
p 00 o4 0.62
At AD B, SMRAT FEHIEE
170.4 — 158
T =90,
0.62
(e) BMEEETE (c) 8 P =2, W
_ 462+170.4

=102 = 0.24.
0.62 020, r=20

X5 13.NP4(c) WEHER—3, EHKTFE SRAS ENMEF, BRAHLIBRAFZHT W,
English solution: The open-economy IS curve is Y = 1316.67 — 1666.67r. The LM curve is Y =
1848/ P + 400r. General equilibrium is Y = 1000, » = 0.19, P = 2. The AD curve is Y = (924/P +

158)/0.62. A 62-unit increase in autonomous net exports shifts AD right by 20 units of output at
every price level. With fixed P = 2, output rises to 1020 and r = 0.24.
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Analytical Problems / $3#f&
13.AP1. Import restrictions during a recession

PX@RE: (a) EIBHAKESF IS-LM &84, #ORGSEATLE TR #O. 8 VX, £ IS thidkhais. &
ZEFRERLETRE, MHRNBEMET, XIRESTHMHL, HEURRENR, MR EAIRSIREKRN, EEmAELAE,
MIMERDHCH#H O E,

(b) xsMEMES, FERORFBHRENMEH R, SE IS £8, SMNEF Bl TE, EMERE, HRFREREN
#HO, BAEELOTRE, RPNT KAEIWEIFEERE, BEBRMFPEXE, BEETHE, W5 EENEERHR.

(c) EXEBELAFrmOM, EAHAER T RN BEELRE, EORFTERS S . ERENEZ BRI
XS BSUCREREFE, HEEROVEORBIMA; SFRMRM AT LA SRR ENIE. SLERFRIPENTRE
REFIML = HNER G .

English solution: Import restrictions shift the domestic IS curve right by raising net exports at a
given exchange rate, so in a recession they can raise output and employment in the short run. Foreign
countries lose exports, so their IS curves shift left. Retaliation reduces domestic exports and can
make both countries worse off. At full employment in the classical model, output and employment

do not rise; the real exchange rate and interest rate adjust instead.

13.AP2. U.S. investment attractiveness in the early 1980s
PXRE: BEFHNFESESERAERERE, SARPERE ¢ t#. LDC GSAEENEREASHRE Y, &
SNERR AT/ R TR, EXREHFSHMNFHHAETE, AEREAGKTE, MRAFRLFA, A

NX =8%-14

T ZEFEMEINNRKZERE, BIREFRNEM. BRBRNESEHER, EAMELAHE; EXRAHEXERLO. RS
M, FRAZESH O TR

ERREHAE, SEHRNBERKFRN, NMELEWRATEL; INERSRE, WNINELEWRALE, HRELFRSEE
ARTFAERE EAMINERRE TR ER, EAERLCERAENSE O TR RFENZOLEIL.

English solution: Lower user cost of capital raises domestic desired investment, while the LDC
debt crisis lowers foreign desired investment. With domestic saving unchanged, NX = S — [ falls.
The country receives capital inflows, its real exchange rate appreciates, and net exports decline. The

current account deteriorates while the capital account improves.

13.AP3. West Bubble monetary contraction and East Bubble

PXfEE: (a) West Bubble £45mE West R EFA. P TH, West KIATRFBDEM East #9530, Hit
East O IS £#%. S51ttFEEY West FIZFE EARS|IHEARR West, East &MiAx West &, & East 185
AT, BXRELRELEE. AXRESTSRH Bast BH0, BEETERSTEIMNERR TR,
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(b) East MRBXCHRIGHEE, KEPFNKARE, AR CELFHEFATRENAF; & West HHRELAKRL,
West KEANM&K PRI, West LM KHAER, Bt Fast 5mAEMN West haB R XREEN.

(c) & East 3t West BIECE, HHEEESEREENE, East HFRM West BBEHT: RHINCHEE. EAKT, H
DAREEGR R, X#F East 89 LM %, SN TRERE,; AT LERERE, AEOTERBINERSINERE
et

(d) & East MEBBSRNEHETCE, THRIAA Bast BHHESEHREETCE, RITHEERK, RETERER
B, BFEELE. KTAXEH. EREMERY, SHBITEERR.

English solution: West’ s monetary tightening raises West’ s interest rate and lowers West’ s income.
East loses export demand and faces depreciation pressure. Under floating rates, East’ s depreciation
partly offsets the demand loss. Under a fixed rate, East must contract its own money supply to
defend the peg, causing a larger short-run output loss. If it refuses to adjust, reserve losses and a

currency crisis may follow.

13.AP4. Beneficial temporary supply shock and net exports

XS (a) BEREABEEISML S HERE 100, MERTEMPESE, WHEHE L. B
NX =§¢—19,

RAERTMES LA, FLSERAEO LA, S—AEBRALASEM#D, FAEERICETHN NX T, AT EER
NX b, ESCRQHRME, UREEO. #H#0O,

(b) ERRIEFINMINEH AR, HP—HoEEHORL, WESF—E LA W S — 1 T8/, miEd
BRIEIGE N X & T, ERNCERFERERICEAOEM; SFHOTEREAFKR, BETH, BURTZHP#OMELE
FEE R o

(c) MBUNEIMEEEE, HRPRBEANERFRIBL ISR, MRMMES, Hit (a) BrsEsE, X
3 IR RSB HR BRSSO SRR,

English solution: If a temporary supply shock raises full-employment output but desired spending
does not rise, desired saving increases and NX = S —I rises. The real exchange rate must depreciate
enough to generate the higher net exports. If residents spend the extra income, especially on imports,
net exports improve less or may not improve. For a temporary shock, consumption smoothing makes

case (a) more likely.
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Chapter 14. Monetary Policy and the Federal Reserve System

F 14 EEDHRSEHEER

Review Questions / E3JH

14.RQ1. Define monetary base. What is its relation to money supply in an all-currency

economy?

RXBE: SEMER monetary base, high-powered money @ RBITEZLTHIEFHINGT, SEARTENER
C B LRITESES R:
H=C+R.

#£ all-currency economy #, FAERMEHUNERNIFE, SEERNETESS, Eit
M=C=H.
BIHRMET 1, RITEIGM 1 PaEMET, ShmELmigm 1 B,

English solution: The monetary base is currency held by the public plus bank reserves, H = C'+ R.
In an all-currency economy there are no deposits or reserves, so M = H and the money multiplier

is 1.

14.RQ2. Define money multiplier. Compare 100 percent reserve banking and fractional

reserve banking.

FXRE: TR money multiplier 2 mEi4 M SEmEM H MLLE:

BEARMBR-FRLER ¢ = C/D, RiTEES-FRLER res=R/D, W
M=C+D=(+1)D, H=C+R=(c+res)D,

BRLL
1+c¢

c+res’

m =

100% BE&EFIET res = 1o BFRFERHEHUERERFE, Bc=0, W

1l
m—l— .
BOAERSHET O<res<1, Hc=0, N
1
m=— >1.
res

RRRRITREZBBAFERNESE, HREH; SRXERHER, FESEEREE.
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English solution: The money multiplier is m = M /H. With currency-deposit ratio ¢ and reserve-
deposit ratio res, m = (14 ¢)/(c + res). Under 100 percent reserves and all deposits, m = 1. Under

fractional reserves, m = 1/res > 1 because lending creates additional deposits.

14.RQ3. How can the public and banks affect the money multiplier? Does this mean

the central bank cannot control money?
PXRE: ARBIRE ¢ = C/D EMEH. EARBRINE, ¢ LA, RITERRITRTOETERNEMRL, BE m
T, RITBLNE res = R/D Wi, BRTIFEBELBMESS, res LF, SHMEREERL, m T,

XABHKRERTRETREITRIEMEA, RITRIZFEIEMET H, HEBDESSER. BWIE, A&FEFXEXZM reso
BETF c MBFEESITASKE, RITXH M B9zHIFIENHEH, METERHET.

English solution: The public affects the multiplier through the currency-deposit ratio; banks affect
it through the reserve-deposit ratio. A higher currency ratio or reserve ratio lowers the multiplier.
The central bank still controls the monetary base and can influence reserve behavior, but control of

the money supply is imperfect because the multiplier varies.

14.RQ4. What is the effect of an open-market purchase of U.S. Treasury securities?

PXARE: AFBHEN open-market purchase BRITMARFIRITUEER, HERTESEHME. RITEFEMNE
5, ABUEMNEMEIT. EMEmEM H 8. BEMife M = mH @FRFLEY K, EBMEERN

AM =mAH

ERBRE. SRITHEAEBIESTNAKIEMNEIFTE, FREHNERSS.

English solution: An open-market purchase raises the monetary base because the Fed pays with
reserves or currency. The money supply usually rises by the multiplier times the increase in the base,

though the effect is smaller if banks hold excess reserves or the public holds more currency.

14.RQ5. Who determines monetary policy in the United States? What role does the
President play?

FXEE: EEETBEEER Federal Reserve System RE, £LHRZ Federal Open Market Committee,
FOMC, FOMC RAERFATHREMBKBESHEET. EHFEERIEXMESTER. MNENESESAXETA,

BRTREEEGSERRKEREEMER. SHANTMEIESANEHRMEEENEIE, FBIVEEER. AFSEMBUARRE
ZRIKER, REERBFIERIIE, BNEREEMERREKEEH R EHECE AT,

English solution: U.S. monetary policy is determined mainly by the Federal Reserve, especially the
FOMC. The President influences policy indirectly by appointing members of the Board of Governors
and the Fed Chair, but does not directly set monetary policy.
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14.RQ6. Besides open-market operations, what other tools does the Fed have?

RIRE . PBRAF IR, REEEE:

1. MIGIHREMEME discount lending and discount rate: FBEMIIERRMEITE Fed EE, EMES
EMEMHLS; REMAENER.

2. ZEHEREE reserve requirements: BEESESRIESHETRK, WNERHS; REESSERETI

3. H&EFE interest on reserves: IREEFSHRERITER/BIFAESS. DG, FEELR, REESES
IS 97)) 6

4. EFHMITEH, MELEN QE. 5i#EIES| forward guidance. B=WXE, FIMKIAFIRMSREG.

English solution: Other tools include discount lending, reserve requirements, interest on reserves,
and unconventional policies such as quantitative easing and forward guidance. These tools affect

reserves, the money multiplier, and broader financial conditions.

14.RQ7. What are intermediate targets? How do they differ from policy goals?
hYHRE : BIEREAT goals RBRLBLIMAEMER, FIaE@EK. Stk BES~HMESRIZE. #7815 intermediate
targets BRITHLUIRRMEHZH. BSRAEMEXNER, AXRESERRE.

EEXEEAINMETEDTEIRZ:

. BEmE 284 monetary aggregates, il M1, M2 &KX
. FZBF interest-rate targets, FIMIEFREEHIE,

X3 PNHERFRRAEN, MEAEREBITHHREERR

English solution: Final goals include low inflation, high employment, and stable output.
Intermediate targets are variables the central bank can influence more directly and that are linked
to the final goals. The Fed has used monetary aggregates and interest rates as principal intermediate

targets.

14.RQ8. What are the three channels of monetary policy?

1. #IFRE interest-rate channel: ¥ K4 EHBERMEEEMRFIE, RIBIRANMARESE, ENSFEKR,

2. JLERFR#E exchange-rate channel: METEEBEERFHMATZE, SHOEM,

3. AF=fiig/1SAERE asset-price and credit channel: KHEMESRE. GEMEH&~ZNE, HELF
AR, BEIMBRZREN, EHBRMNEEIEN. ERREEEERITHARRENE~ ARREE,

English solution: Monetary policy works through interest rates, exchange rates, and asset-price/

credit channels. Lower rates stimulate investment; depreciation raises net exports; higher asset prices
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and easier credit strengthen spending.

14.RQ9. Monetarist and modern arguments for rules rather than discretion

PXBE: WHENENERZE: B2 discretion MFRERBFNAMFES, BUEFHNBREFEESRGE. RBEE. HiT
WEMMREE. RTRERIRLST, AIaeRMENSE g KM@HCORR. EibsihEXE KB ER G HIE KM,

BEIAHHNILIERE time inconsistency # credibility. BEMERITERIABKEK, BEHEFERIMNEMK. AR
BRWENER. BEARTIREX—R, SERESBKTE, ERESBERMEEEMKRL, M. IR RTMERBERA
DIREREE, BREBKRE.

English solution: Monetarists argue that discretion is dangerous because of long and variable lags
and imperfect information, so attempts to fine-tune the economy may destabilize it. The modern
argument is time inconsistency: discretionary central banks may be tempted to create surprise

inflation, so credible rules can reduce inflation bias.

14.RQ10. Have money-growth targets improved credibility? What else can improve
credibility?

PRE: WM KEMERLENIAEEDR, ERAHLREREE. REMNERTEE. RAREMEBERTRE, SREIHH
T M1, M2 58N BEKZEIRXER, EEHSEEREURTMRER,

RERTEENEMAREE: BPRTIMIM,; BHEEKERE inflation targeting; IHRBKEERIRITER;
REHERZRE, BIIVMKRLE, #RMBARFERL; MABRECEEEREHRELIMNIMIEE.,

English solution: Money-growth targets have not consistently improved credibility because money
demand and the relation between monetary aggregates and inflation became unstable. Credibility
can also be improved by central bank independence, inflation targeting, transparent communication,

conservative central bankers, fiscal discipline, and sometimes fixed exchange-rate commitments.

Numerical Problems / #{&#
14.NP1. Multiple expansion of deposits and loans

hgE: ABSEMEM H = 1,000,000, 2RBE—HFERE. —FHEER, L

C
]
‘D
RITESZEER R
= — = 2
res D 0
bmhak#k:




5
M = mH = 5(1,000,000) = 1,666,666.67.

RAAR—FIME—FFN
C =D = 833,333.33.

REEES:
R =0.2D = 166,666.67,
RARITHN
Loans = D — R = 666,666.67.
IR T

Stage D R Loans C
After first deposits 500,000 500,000 0 500,000
After 1st loans/redeposits 700,000 300,000 400,000 700,000
After 2nd loans/redeposits 780,000 220,000 560,000 780,000
Final 833,333.33 166,666.67 666,666.67 833,333.33

RRIBITRA RN coconuts 1,000,000; fAafAAKIME 833,333.33 5RITAE&ESE 166,666.67, SitEAM S
1,000,000, sRITHRZEFRESEE 166,666.67 FHTRR 666,666.67; fafihfFzR 833,333.33. AREF=HIMEMIFMR
&it 1,666,666.67, ERHRITERARR 666,666.67,

English solution: Here ¢ = 1, res = 0.2, so m = (1 + ¢)/(c + res) = 5/3. Final money supply is
1.667 million florins. Final currency and deposits are each 833,333.33, reserves are 166,666.67, and

bank loans are 666,666.67. The balance-sheet process is shown in the table above.

14.NP2. Money multiplier calculations

hXE: (a) M = 6,000,000, A%HE C = 2,000,000, FFLl
D = M — C = 4,000,000.

BEEE res = 0.25, Frld
R =0.25D = 1,000,000.

=t
H = C + R = 3,000,000.

R

(b) RITEESOEEGERSMERTEN:
R = 1,000,000 + 4,000,000 = 5,000,000.
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Eatitsm H = 10,000,000 = C + R, Filk
C' = 5,000,000.

#2% D = 20,000,000, it

25
M =C+D= 25000000, m=75=25.

English solution: In part (a), deposits are 4 million, reserves 1 million, base 3 million, multiplier

2. In part (b), reserves are 5 million, currency is 5 million, money supply is 25 million, and the

multiplier is 2.5.

14.NP3. Interest-sensitive reserve ratio and LM slope

PYARE: B4l
res=04—2r, c=04, H=60, P=1, L=05Y—10i,

LiE 3 5
1+e¢ 1.4

c+res 04+res

(a) & r=14=0.10,
res=04—-02=02 m= % = 2.3333.
M =mH = 2.3333(60) = 140.

RBEmpHE:
M/P =L = 140 = 0.5Y —10(0.10) = 0.5Y — 1,
Y = 282.
(b) & r =14 =0.05,
res=04—-01=03, m= (1)—;1 =2, M =120.

120 = 0.5Y — 0.5 = Y = 241.

(c) BEESEETH (a) 0.2, B r =i =0.05, M
m =2.3333, M = 140.

140 = 0.5 — 0.5 = Y = 281.

(d) & res B r LA TR, FIEEARNEBEDER, TREEDREMBEDHSL, T2

1=T.

MENRZUINEKR

RN, LM ghkfE (Y, r) BHREFE, ZFENE: SHESMRTIIPESS. 20N, MEAMBAEDY K

RNz,

English solution: At r = 0.10, res = 0.2, m = 2.333, M = 140, and Y = 282. At r = 0.05,
res=0.3, m =2, M =120, and Y = 241. If res is fixed at 0.2, then at » = 0.05, Y = 281. The LM

curve is flatter when the reserve ratio falls with the interest rate because higher rates raise money

supply as well as reduce money demand.
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14.NP4. Sequential game

RS RN (A,q) = (2,2), (A,b) = (5,0), (B,a) = (0,5), (B,b) = (3,3).

(a) % Player I %452, Player II MG T 1% A, I a@2. b8 0, Fillta; 1B, £ a
8 5. b 18 3, PN a. I TIEIX—s5, 2K A 18 2. B8 0, Bkt A, 428 (A,q), Kk (2,2), B 11
se07E0, [ 3% a 2% A, %t b ik A, Fi 1T % a, SRM% (4,a).

(b) #& 11 getx 1 1750Ri1EH legally binding announcement, &&iE a, 1% A, 1118 2; H&E b, 1% A, 11
?EF Oo FFFL}\ II 7?“% a, —EI%ﬂbjg (A, a)o

(c) & II #EfFHBLIFRAM contingent threat/promise, BNitEA I 3% A BIECHMtA. 1% B HES#MH4. L
UL

II strategy I’s best response | Outcome/payoff
(a after A, a after B) A (A, a): (2,
(a after A,b after B)
(b after A, a after B)
(b after A, b after B)

2)
(3,3)
(5,0)
(5,0)

N S v

(B,b) :
(4,0) :
(4,0) = (5,

2% “EANa, ZEBUD, 58 3% B, &2 (B,b), It (3,3). XEIIM 2 TH 3, [ M 2 TH 3,
Ll L RETE, RMEG. *RE: AL NERTHSEATnIE.

English solution: Backward induction gives (A,a) when either player moves first without
contingent commitment. A simple binding announcement by II also gives (A, a). With binding
contingent commitments, II chooses the strategy a after A, b after B, inducing I to choose B. The

outcome is (B, b), payoffs (3,3), making both players better off.

Analytical Problems / 9@
14.AP1. Effects on U.S. money supply

PXRE: (a) BITMBTARS, res £F, MR TH, HHHATR,

(b) AMIAZREYIMEBITKAEIME, C/D L, BREHFI—ELN, BEROISEN TR, RETHE, BHHGLE
BT,

(c) ZBERARLEES, ARANERERLRN, BERBETHLD, HHHA TR,

(d) Fed FAMRITESEEXMATE, RTERRIFEESES, res LF, RTETH, HHHA TR, RIF Fed @igigm
B 5 HEH.

(e) ATM EEREHE, HMNMEERTHE, C/D T, FTHRLEFH, BHHEHHL LA,
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(f) BmmE Fed HEFHERS, HERALZGLRER. Fed MEGRSLMERMETT;, YBNSZHBEARRKFG, KHHA
£

(g) Fed EARI yen HEBAFES, & Fed RRKEIFIFHE yen, MEHRBETAFRIMEERITERRRUETTE
&, WEXEXTEMEMERRE, EEMELEETE,

English solution: The money supply falls when excess reserves rise, when the public shifts from
deposits to currency, when the Fed sells gold for dollars, or when interest on reserves raises desired
reserves. It rises when ATMs lower the currency-deposit ratio or when the Fed monetizes government
bonds and the government spends the proceeds. A sale of securities for yen does not directly change

the U.S. dollar monetary base unless it is converted into a dollar transaction.

14.AP2. Taylor rule under different shocks
thxfEE: Taylor rule WEABEZ: BEKSTERI~HETBEKFENRESHE; BKETBRS~HEFEEKTE
B FERAECF 2,

(a) EMBREMASMEETHRATTRESHER, FEE~H. Taylor rule FEEBERHRPILMERHLARITHE, Hitiz

TEo
(b) IENBREEEMBBEREAT, 7= HAEK A, Taylor rule B4, IHHEIH, FARE,

(c) TR EER H TREEK EF. MNERBK EATRE, S—FFER~; SR TREMEL, XEE
Ko HMIHLGHNEFENE, FREERRES HMBK, MRAUEFEX.

(d) BHEEELTEESERTR. UM@K TR, Taylor rule R, R,
(e) HOBREMERFR LA, F=HAEK EF. Taylor rule ME, RBE.

English solution: A Taylor rule stabilizes money-demand shocks and aggregate-demand shocks by
adjusting interest rates in the opposite direction of output and inflation movements. It is ambiguous

for adverse supply shocks because inflation rises while output falls, creating a tradeoff.

14.AP3. Fed-firm game when the Fed does not value unemployment below natural

Il

PXAEE . RIGREIA—BURE S, Fed AIRERARIEEINERK, BRIEKENEIBAZXUT; tUFHIX—=, SRS
THEMNETH, SREAEBKINE, WERE Fed 3w < u RBERAE, BEEL u # u MHEEFSE: BEu=1uf
0, & u BFFETF u &F -1o

m

X#¥ Fed FEERERIMNEKIIER, BHEWIAEENK, Fed SREEMIEKAIMUEMBARLEBMERK; EEFESH
M KESFERIVERTFEAE, ks Fed #HkiRK, FRRBKAETFAE, BHAERN BRKEE" HREEK. B
S SIES 31

EERLEN S Fed WWmMITHEER, BEME Fed EFIL B BFMTE, XHE—FZRHEEK. FJERMNMNER,
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English solution: If the Fed no longer values unemployment below the natural rate, it has no
incentive to create surprise inflation. Low inflation becomes credible: when firms expect low inflation,
the Fed validates it rather than inflating. The inflation-bias outcome disappears and the economy

can reach low inflation with unemployment at the natural rate.

14.AP4. Hostage-taking policy and monetary rules

RXRE . “RE#FERH RN EMBERAN: BAFSERIAERFRL N discretionary response, LAEXEZEFA
AEBJOTREAFD SR, RMIFEEEBALETILS, MFNTEARE TM, HEEGT8ERL,

BT eEEMRAE. ERENERAR, BRERILEERAIKY; MRARTEABASKA, MUWMKERES . L
5, FERHINATREE N RPIEREANEBRAE, SIHERMAMNBEMN: EREEE. BEEBKEE, Ersifitmisirs
BB R &M

English solution: A no-negotiation policy is analogous to a monetary rule because it tries to
change expectations by limiting future discretion. It can reduce hostage-taking only if credible. The
disadvantage is the same as with policy rules: strict commitment may be costly when exceptional

circumstances arise.
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Chapter 15. Government Spending and Its Financing

$ 15 EHFZHRERA

Review Questions / E3JH
15.RQ1. Major components of government outlays and revenues

RXCRRE: B outlays TEEIE: BAIWE goods and services, HISNER. HAE. BEMIiGHMNALRS; &
#%{T transfer payments, flilFES. Eir. KIRRAEFR; HSFE interest payments; LKA HY

grants-in-aids

BB revenues FBEIE: MAFREH. #HRIA payroll /social insurance taxes. ABIFIEHL. HEER /X,
DYSE=S LIl 68

AR RSN, BRAANE SRR, MAZEREMAMSHMNESFREN. MBS BASHHHRE. T8,
HE. BREFAHIRS SLLRA; IMANEZREHER . M LUREKFHB .

English solution: Government outlays include purchases, transfers, grants, and interest payments.
Revenues include individual income taxes, payroll taxes, corporate taxes, excise taxes, and fees.
The federal government relies heavily on income and payroll taxes and spends heavily on transfers,
defense, and interest. State and local governments rely more on sales/property taxes and grants and

spend more on education and local services.

15.RQ2. Overall deficit vs primary deficit

PXRE: BARF overall deficit RBIFERZHRABBAN, HREEGRSHS:
overall deficit = G+TR+ INT —1T.
MEAF primary deficit FEEGRSFIR:
primary deficit =G+ TR —T.
FERME, BANSFAFRRGSEFMEME, MPRAFRREFVBEERSEEKRZ T, E— T ERBFFR
=, JRAFRYAIZHISE, MEIERSRERSBF BHIES,

English solution: The overall deficit includes interest payments; the primary deficit excludes them.
The overall deficit measures the increase in debt, while the primary deficit measures the fiscal stance

excluding the burden of past debt.
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15.RQ3. Relation between debt and deficit; debt-GDP ratio

PXIRE: BRHESSEERTHRR, Fihi:
B,,, = B, + deficit,.

%5-GDP W& b= B/Y NIRRT EFRFE. AXAE. AL GDP #KEURMAGSLE, EUARZ

__ primary deficit

A
b Y

+ (r—g)b.
Er>g, BEREAENT GDP 85 K; & g > r, @FEKSEPERES,

English solution: Debt is the accumulation of past deficits. The debt-GDP ratio rises with primary
deficits and when the real interest rate exceeds the real growth rate. The approximate formula is
Ab =~ pd/Y + (r—g)b.

15.RQ4. Three main macroeconomic channels of fiscal policy

PX@E: VRBREMANE ST ETBE=FFRE:

1. BFKERE aggregate demand: BAFMEZIENHEARSIRESERK, GRS HENHL,
#44 /MEHRE supply-side incentives: BEMFEBZAFMAMELA. HENRZEH.

3. BEMEPSHMEE saving and capital accumulation: FRFETEERBERBEES. FFHIRE, REREHR
A, RWKBEAREFSEN~H,

English solution: Fiscal policy affects the macroeconomy through aggregate demand, incentives

for labor/saving/investment, and national saving/capital accumulation.

15.RQ5. Automatic stabilizer
R % BohiaiEss automatic stabilizer RRFEMMNILE. SMEFAHBMREMEBINSZGEIE, §IF: Ri#AR
/. Rl RRE. BREEZMN, £FRIRN, RRBM TR, BB LA, ZEARERAN;, £FERRER.

RRBEER. TRBUATER. SEB R RERERIEE, BRI IIERE, BoiRERRVORIRGIRGE. A REMR
Cpii) =1 A

English solution: Automatic stabilizers are tax and spending rules that automatically offset
business cycles, such as progressive income taxes and unemployment benefits. They are useful

because they act quickly without new legislation.

15.RQ6. Average vs marginal tax rate

R RE: TIME average tax rate Z2SHFPRUBUN; AFFHZE marginal tax rate EF5MNE 1 THRNEEH
B,
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FIF: WX\ 100, ® 20, MFFER 20%. BEBEM 1 7T, Hb 30% B4®, WakHER 30%. ERFIEEIAR
T, PORXFEZZM—IARKEAES “EFE, BACEMSTZREN; B EE BRI TE—/
&, ANEREFINLIEFEETZ D,

English solution: The average tax rate is total taxes divided by total income. The marginal tax
rate is the tax rate on an extra unit of income. Average taxes affect overall after-tax income; marginal

taxes affect the reward to working an additional hour.

15.RQ7. Why keep tax rates roughly constant over time?

RXRE: BIRHSE. EEMRERR, MEAMRAEERREUNERSEAR L. B8R, 50% BFREMHHE
BRRZ 25% WS, MEBEHE. AREATEKEVBBMAERT, FBHE tax smoothing LLESHEMERE
ZBIRIZURENEB R,

English solution: Because the distortionary cost of taxation rises more than proportionally with
the tax rate, it is more efficient to smooth tax rates over time than to alternate between very high

and very low rates.

15.RQ8. Is government debt a burden on future generations? Relation to Ricardian

equivalence

PXHEE . BAGRSAREET/UMA M ARFKRIE: RRFEMRERNE; FFEEERMEEHFTHRERTN, FRRT
AN TR, BHRS51IRKGHEEKRME, RREMBER .

Ricardian equivalence iA73, MRRETLEM. FHERIXOENR. BRAmipTE. RETHHA, BABRFRST
RERXMIE: SKEMRGRBERERKMBK, KEEMEERICERFAMEE, EEXERETHIL, RSMATERARLRY
MEHER. fEEM AR,

English solution: Debt burdens future generations if it requires future taxes, crowds out capital, or
creates crisis/inflation risk. Ricardian equivalence says debt is not a burden under strong assumptions

because households save for future taxes. When those assumptions fail, debt can be a real burden.

15.RQ9. Four reasons Ricardian equivalence may not hold exactly

hX@E: OMERRERA:

. BERE liquidity constrained, FREEiRkF i HBMEL;
. ANMIESBR, KRpFTE2ROEHR;

. RRBIUCR MR, ReRESSRIAIEZME;

. FHREMMEITAERER TS BRI A =BT RS,

=W N =

EAILATE: A KSBRRAMAS LR TARRE—EHE;, BIFZHAS I E R R .
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English solution: Ricardian equivalence can fail because of borrowing constraints, finite horizons,

distortionary taxes, uncertainty, myopia, population turnover, and changes in government spending.

15.RQ10. Inflation tax / seignorage

FXRE: EKH inflation tax HEMH seignorage BEFFHET ISR MFRBLIRABFENAR. BELMRETRTA

M/ P, SEKER 7, MEEHESETREMY Ny
FEANBEMIARBKSBCERMENTRE, tiITmESEKHAEE,

BRI RETIRIRE @B, ERiBiEE, AMTERRIFEHET, M /P 2T, #mkt S = 7L(i,Y) %M Laffer
curve: {REKEHRES 7 BN, S@BIKEEMHERAETE, WARTELD,

English solution: Seignorage is revenue from money creation. In steady state, real seignorage is
approximately M /P. Holders of non-interest-bearing money pay the inflation tax. Revenue cannot

rise forever with inflation because high inflation reduces real money demand.

Numerical Problems / &5
15.NP1. Central, provincial, and combined deficits

PXRE: FERENX:
overall deficit = noninterest outlays + net interest payments — revenues,

primary deficit = noninterest outlays — revenues excluding interest receipts.

FRREAET: JEFIEZHA purchases 200 + transfers 100 + grants 100 = 400, #A 450, FRESE 1000, F)
£ 10%, MBXM 100; MAAZRIRFE 10, #F B3 90, Hit

central overall = 400 + 90 — 450 = 40,

central primary = 400 — 450 = —50.

HEAT: IEFBXZEA 150+50=200, WABEARLHL 100 FPR#E) 100, &EEHESH 0; KFAASIKFE 10,
HEFEPRES 200, WEIHRFE 20, FEBFSERFN

provincial overall = 200 — (100 + 100) — 10 — 20 = —30.
HMBAFRIEFBRE R
provincial primary = 200 — (100 + 100) = 0.
BHBFT: PRIFEH grants MPRGSFHLSBFBHRINRS, EifE. WARESH 1000 — 200 = 800, FIEX

17 80; MRAZBIIFIBWANE 20, FEFBEZHA purchases 350 + transfers 150 = 500; Fiug 550,

combined overall = 500 + 80 — 550 — 20 = 10,
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combined primary = 500 — 550 = —50.

Key result / &ig: R overall 40. primary -50; HEHAF overall -30. primary 0; &3 overall 10. primary
-500

English solution: Central government: noninterest outlays are 400, taxes 450, net interest 90,
so overall deficit is 40 and primary deficit is -50. Provincial government has overall deficit -30
and primary deficit 0. Consolidating governments cancels intergovernmental grants and interest;

combined overall deficit is 10 and combined primary deficit is -50.

15.NP2. One-time transfer bailout

RIRE . HiESZIHFIEM 1 billion, RKFE, FIUHFENRFAFHSMFRFEEM 1 billion,
T—ETBEEBELR, BEMFHRSIERZ 1 billion, #IF 10%, FrFIS TN
0.10 x 1 = 0.1 billion.
Eit F—FE 24757718 0.1 billion, MEFFFE.
BT—%, MR E—FHNARBELHEIM, NESTHIMEME 1+ 0.1 = 1.1 billion, FISHEM
0.10 x 1.1 = 0.11 billion.
FRILEMAFRFIEM 0.11 billion, ¥RKFRFIHFE.

English solution: In the transfer year, both the overall and primary deficits rise by $1 billion. In
the next year, only interest on the extra debt is added: $0.1 billion to the overall deficit, zero to the
primary deficit. In the following year, if interest is debt-financed, the extra debt is $1.1 billion, so

the overall deficit rises by $0.11 billion and the primary deficit remains unchanged.

15.NP3. Actual and full-employment deficits

XS Bl BB, BRI SZIN:
T =1000+0.1Y, TR =800—0.05Y, G =1800, INT = 100.
FRPEE:
DEF = G+ TR+ INT — T = 1800 + (800 — 0.05Y) + 100 — (1000 + 0.1Y) = 1700 — 0.15Y".
AR Y = 10000, FIAZEDRLRT:
DEF* = 1700 — 0.15(10000) = 200.

(a) Y = 12000:
DEF = 1700 — 1800 = —100.
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Efrn&ER 100, FHRMmARFH 2000

(b) Y = 10000:
DEF = 200.

KRrFFSRmD I FRFHEE,

(c) Y = 8000:
DEF = 1700 — 1200 = 500.

EhrRFE 500, mABMIFRF 200,
KR KIRARFHREFTAREN, BN TE. BB LA, KERFATFRIMLAF. ERIER.

English solution: The deficit function is DEF = 1700 — 0.15Y. The full-employment deficit at
Y = 10000 is 200. At Y = 12000, the actual deficit is -100; at Y = 10000, it is 200; at Y = 8000, it is
500. The actual deficit is cyclical, while the full-employment deficit removes the output-gap effect.

15.NP4. Average and marginal tax rates

RXARE: FERGE: 8000 LT, 8000 F 20000 % 25%, 20000 M LEHE 30%

KA 16000:
2000
Tax = 0.25(16000 — 8000) = 2000, ATR = < oo =125%, MTR = 25%.
B 30000:
Tax = 0.25(12000) + 0.30(10000) = 3000 + 3000 = 6000,
6000
ATR = o005 = 20%,  MTR = 30%.

#HtA: 6000 LUTREL, 6000 E 20000 &= 20%, 20000 LA 30%.

X 16000:
Tax = 0.20(16000 — 6000) = 2000, ATR =12.5%, MTR = 20%.
X 30000:
Tax = 0.20(14000) 4 0.30(10000) = 2800 + 3000 = 5800,
5800
ATR = ——— =19. MTR = .
R 30000 9.33%, R =30%

3 16000 MNE: FHIBERE, BBRHEM 25% BE 20%, FIMTIEEHRRS, HanaMimEnm. 3t 30000 4k
ANE . ISR, BIFREAE; BAMNAE, WNBNAJEEEEMIEINRER, SahtaTUrmE.

English solution: Under the old law, the $16,000 earner pays $2,000, so ATR is 12.5 percent and
MTR is 25 percent. The $30,000 earner pays $6,000, so ATR is 20 percent and MTR is 30 percent.
Under the new law, the $16,000 earner still pays $2,000 but MTR falls to 20 percent; the $30,000
earner pays $5,800, so ATR is 19.33 percent and MTR remains 30 percent.

31



15.NP5. Wage tax, labor supply, and distortion

RXEE: TASXHEBNER 90 goods. BIVFHEIERHEE

w=MPN =250— N.

(a) TR, TABKREIFTASTIRENE:

A
250 = N =90 = N = 160.

FEH:
Y = 250(160) — 0.5(160)2 = 40000 — 12800 = 27200.

(b) THB 25%. TARLBETLE:
(1—0.25)w =90 = w = 120.

250 — N =120 = N = 130.
Y = 250(130) — 0.5(130)? = 32500 — 8450 = 24050.

MBS TERHRRFH
27200 — 24050 = 3150.

(C) TER 50%0
0.5w =90 = w = 180.
250 — N =180 = N = 170.
Y = 250(70) — 0.5(70)2 = 17500 — 2450 = 15050.

PR
27200 — 15050 = 12150.

50% BIFIERBIIKR 25% BIRBKH

&, ARG, XA R EA Mg, RibZH tax smoothing,

English solution: With no tax, w = 90, so N = 160 and Y = 27200. With a 25 percent wage
tax, 0.75w = 90, so w = 120, N = 130, Y = 24050, and lost output is 3150. With a 50 percent tax,
w = 180, N = 70, Y = 15050, and lost output is 12150. The distortion rises more than proportionally

with the tax rate.
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15.NP6. Largest deficit without increasing debt-GDP ratio

PXBE: 55-GDP EFRTEREXFESERKEETEX GDP KX, ASEREXNFFH

DEF,,,. = gnB.

(a) X GDP &% 10%, %25 1000:

DEF,,,. = 0.10(1000) = 100.

(b) =67 GDP R, i@ 5%, Fid&X GDP K% 5%, #ta&X GDP % 10000, #5-GDP HE 0.6, Eit
B = 0.6(10000) = 6000.

DEF,,,. = 0.05(6000) = 300.

English solution: To keep the debt-GDP ratio constant, debt may grow at the nominal GDP
growth rate. Thus the maximum deficit is g, B. Part (a): 100. Part (b): debt is 6000 and nominal

growth is 5 percent, so the maximum deficit is 300.

15.NP7. Rolling over debt with new bonds

PXARE: &Y GDP # 1 billion, #%5% 100 million, FLDEARES-GDP ttx2
b, = 0.1.
EMEFRFAER 0, FIBELHESA, 1

B, =(1+1)'By, Y,=(1+9)',,
14+i\’
bt:bo< “) .
14g¢

1.07\"
b, =0.1 .
(105>

b, =0.1019, b, =0.1038, b5~ 0.1099, by, ~ 0.1208.

(a) i =7%, g=5%:

BT i > g, RBSUERFE LA, BEARERS-GDP XD 1 iEBMEHE, Mg

<1 07)
1.05

Tt~ 122 &, AtRA=MKRIZER, BRAEKERE;, ERAF[ENRER. T, BREEANGSZEL.

1.07
=0.1 .
b =0. (108)

b, ~ 0.0991, by ~0.0982, by ~ 0.0955, by~ 0.0911.

(b) & g = 8%, i =T%:
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EH g > 1, 55-GDP WETE, F2RE 1. B UERSHEEREX EKIRHES,

English solution: With zero primary deficit, b, = by[(1+4)/(1 + g)]*. If i = 7% and g = 5%, the
ratio rises from 0.1 to about 0.1208 after 10 years and eventually exceeds any finite ceiling. If g = 8%,

the ratio falls and the government can roll over debt without increasing the debt burden relative to
GDP.

15.NP8. Seignorage revenue
X RE: BEHEKRA
L =0.2Y —500:, Y = 1000.

A Fisher &2 i=7r+ 7 % 7r=0.04 8:
L =200 — 500(0.04 + 7) = 180 — 500.

REEEHHHRERAR
S =nL = m(180 — 5007).

BAkEJy 0. 0.02. 0.04. 0.06. 0.30 B3:

Tr\ 0 0.02 004 006 0.30
L|180 170 160 150 30
S| 0 34 64 90 9.0

=A:
S = 1807 — 5002, %2 — 180 — 10007 = 0.
dm
RN
=018, S, =0.18(180 — 90) = 16.2.
=r=0.08
L = 200 — 500(0.08 + 7) = 160 — 500, S = 160w — 5007,
w| 0 002 0.04 0.06 0.30
L1160 150 140 130 10
S| 0 30 56 78 30
BAIL:

160 —1000r =0 = 7* = 0.16, S

m

wx = 0.16(80) = 12.8.
English solution: With r» = 0.04, money demand is L = 180 — 5007, so seignorage is S = w(180 —

5007), maximized at m = 0.18 with revenue 16.2. With r = 0.08, L = 160 — 5007, so the maximum

is at m = 0.16 with revenue 12.8.
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15.NP9. Inflation tax with currency, reserves, and deposits

RICRRE: MBREIE: AKME C = 200, #17E&S R = 50, EWmEM H = 250, #% D = 600, LMt
M =800, simEht. sThHtAEAKERL 10% B,

(a) BFFEE OIEERBIMRISHNE XETHR

AH = 0.10(250) = 25.

(b) EEZMEESHRME, BRTRIPEESERETHAERY, ANFENSNER, £ M = 800, \BiKEA
0.10(800) = 80.

RITHFEEES 50, KE@HKIK 0.10(50) = 5, BRITHERTEEFERAMRK 600, BKEEESSMAGK, ARITHEK
0.10(600) = 60 HUkEE, FEULRITSLZSHIBEHKTLZ

5 — 60 = —55.

AT 80, WITHA -55, &t
80 — 55 = 25,

EFETHAEHHREN.

(c) BEREATHHE, FRAGIBRME, FEBIEZRREBNKE. B AT HEEMETERE: ANIS
BEES
0.10(200) = 20,

RITRFEEESZ
0.10(50) = 5.

BN 25,

English solution: Nominal seignorage is 0.10 x 250 = 25. If deposits and reserves pay no interest,
the public pays an inflation tax of 0.10 x 800 = 80, while banks pay 0.10(50) —0.10(600) = —55; the
net is 25. If deposits pay market interest, depositors are compensated, so the inflation tax is paid

by currency holders (20) and banks holding reserves (5).

Analytical Problems / 24
15.AP1. Grants-in-aid from the Federal government

RO BXFABIMAI S BN RRE GRS BHEE, FRENER,; RS AHREEMXIMNIE; ARMKE
BHERE, FEHFHES,; BARBAHAEHNDKHEEERERE

im: (BHEMXEATF, FEEMEEEN SRS RE QRS , WEBLEMINEYE, HERRMIBHERAESF, B HI55H
FBERME, =4 moral hazard 1 flypaper effect; MARRENEMBIMISESZ Y ; BXFBMINNS A4 T AEH B3 /5 1RFo
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English solution: Grants-in-aid exist because the federal government has a broader tax base, can
redistribute across regions, and can internalize spillovers. Advantages are equalization and national
standards. Disadvantages include weaker local accountability, moral hazard, and distorted spending

incentives.

15.AP2. Federal budget in 1979, 1992, 2000, and 2004

RXEE: XFEEE Kconomic Report of the President 3t OMB Historical Tables, T4t GDP Lt
BIREMER, EXERRESAMAEIE) K.

Fiscal year | Receipts/GDP Outlays/GDP  Surplus or deficit/GDP Sign
1979 18.5% 20.1% —1.6%  deficit
1992 17.5% 22.1% —4.5%  deficit
2000 20.0% 17.7% +2.3% surplus
2004 16.1% 19.6% —3.5%  deficit

FEINMRL: DAFREHL. HRRIEH. AFH. 1979 1992 KFH K, BEEWANSG GDP T, ttExxt4 GDP
tH, REHRET. BB AMARSRAE LA, 1992 5 2000 ZFHEARR, TEFAWANS GDP BE LA, ZHE
GDP TFB%; 52830425, BAFE. BT ARSHRBAMZHEFHER, 2000 3 2004 MEBREAKRFKRTF, BEFBA
AIE R, WAZH EA; WMATESEFRE. HBEIE. ZBXFMTERANTREX, XU EASER. 2. ETMEME
BEX.

English solution: Using budget data as shares of GDP, 1979 had a moderate deficit, 1992 a large
deficit, 2000 a surplus, and 2004 a large deficit again. The 1979-1992 deterioration came from both
higher outlays and lower receipts. The 1992-2000 improvement came from rising receipts and falling
outlays as shares of GDP. The 2000-2004 deterioration came from a sharp fall in receipts and an

increase in outlays.

15.AP3. Transfer program and incentives

PXRE: AEME: BRANETF 10000, BAF#EE 10000, FRIg—MASSEAM 0 8IE 1. 20 -0 9999, BAF
HEHSZHAL. FEtE 10000 UTF, 28 1 &5, #8121 £, LFAXEBRARE, ENF 100% HFEE:

disposable income = earnings + benefit = 10000.
XM EHISSRITE AR TIESR.

EIFIARAILUR negative income tax 3¢ EITC RITHME: FRIEREUKN, BHEHRETF 100% WLLFIZESRE,
plinszm 1 £xURL 0.3 F 0.5 Eoihdh. REEVEMAER, St oIFEREEHLSEIFME, B phase-out
KB F RS LR R E .

English solution: A guaranteed income that is reduced dollar-for-dollar imposes a 100 percent

marginal tax rate below $10,000, eliminating the reward to work. A better design is a negative
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income tax or earned-income tax credit with a gradual phaseout. The disadvantage is higher fiscal

cost and remaining phaseout disincentives.

15.AP4. Debt-GDP dynamics

PXRE: BURFEFNRFRFMEXFE:
DEF = PD +1B.
fRssEk:

% b= B/Y, 88X GDP #KkZEH gy, BHREIEMR

PD
Ab =+ (i = gy)b.

MR MK FERIMA
gN ~ g + T,
BXHE ¢ ~r+ 7, FIL

I—gy R T—g.

it .
(b) &MEHAFA O:
Ab = (r—g)b.

EBPARSLEETUEFHS-GDP LERUALFEBEAETIGKENE D, & r > g, MEEENRFTF, BSLEL
EJ:H, arnr < g, 1'_17‘3tb %TB%O

English solution: Since the nominal deficit is the primary deficit plus nominal interest, debt evolves
as B, = B, + PD + iB,. Dividing by GDP gives approximately Ab = PD/Y + (i — g, )b. Since
i—gy~r—g, Abx PD/Y + (r — g)b. With zero primary deficit, the debt-GDP ratio changes by
(r—g)b.

15.AP5. Balanced-budget amendment

PXRE: THETMERERBEREFIHETRN. KRERFKAFRFMHESMR, FRASHE, REVELE, BE
BUASHRIREG R RAMTRA BRI RE.

BERAREE:

(a) BEieESR: ZREBIUN TR, BB LA, MEBARTEN, EXATENE, BRFRMBERBFMBREIZ, FR
procyclical policy, MERIR,
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(b) BTFB: BRLT BRI PE. HERNREBRANHIIZE, RELEXERT. AFHUCHMMRAREREELY b
Ft, XFEERER,

(c) HAI|A: Hitighe. BB, NMSHEREESFE, EFAFEGRRE, BFTAREKBRENE, SBRAHRER
o

A, MREHBERNEKBBAREITART, BERBIEARMEKLE; EEBrAsefERE LB, RTEEMKH
NHGHE, FAENINESEE cyclically adjusted balance 8 golden rule, ENZEERERE TR, RUFNATLEME
f5io

English solution: A balanced-budget amendment can impose fiscal discipline, but it weakens
automatic stabilizers, prevents tax smoothing, and discourages debt-financed capital investment. It

may reduce chronic deficits, but a rigid annual rule can make fiscal policy procyclical and inefficient.

A cyclically adjusted rule or a golden rule for investment is often more sensible.
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