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Timeline of the Fed’s Quantitative Easing Program . a a
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° Grea Recession (Quantitative Easing: QE) %#3aL38nN1
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\ to effectively zero. ("ogiféf:c:gi“")
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| November 2008 amosnced September 2012 (Unconventional Monetary Policy) lnenis
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| ai a
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0 T T T 1 1 N v o W
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Periods of Large-Scale Asset Purchases 'QE’

flan: Rosenaren (2015) Fed Boston wag Yu (2016) Fed Philadelphia
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nsandnsInenilessezen Janyaanglunisnsegiuanuiulauardesiun1isRuie
Yie§IN9TAIAN1S (Expectation) F15uIA15azAnTInan U lusEAuisaly a3a

AALTOIY LazIean Term premium (AENDUIINAIUANUDIDNTINANDULNY
WUsUNTIEEEe1INUTEzdU — Yield slope)
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" Review: 151308 l3U9

" LyudNa99 B-SVAR

" pan15An® IRFs

®  Robustness check

daufl 2 dueziBauleune

®  Spillovers for Non-UMPs

" Inflation Targeting +
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AnN®w171 QE dUszansnalunisannantieyssasen9iso Ly

" Bernanke et al (2004) 3FUUsEHUNANTENUVDY QF AOfILUTNIANNTRY faands
suAnuTuduAnanludUu Wy Baba et al (2005) Ugai (2007) widelu
ANSFOLISNT LATANTIYRIUIANT WU Gagnon et al (2010) Krishnamurthy and

Vissing-Jorgensen (2011)

" uwmaniildseideudsSnisilSeuiisuiunnisal (Event Study) Aunsaigiu
(Counterfactual) WUAIASEANYUIAFUNSNETUIAITNAT LNALTDATINARDULNU
NUSUNTIZYLYNIAN LATEIUANNONTINANDULNUNUSURNTANAILTUNY

ATUNEIEIUANYIIN QF UNARDAILUIIATEFNINUNIANTD L]

" \Wright (2012) Joyce et al (2012) wag Chung et al (2012) vgeUssinulngA1LIN
Yield Term structure wénthanfldlumunmnansznusiafulsiassgiamnia
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Anw1URNT81 (Contemporaneous interaction) Y84 QE fafIuUsLATEFNINNAIA

" aqungenulun1sAneinansenuag 1 duszuu 1eownada SVAR LIS HA18REIU
2011 LHEIHAINUNANENANENISLADALYAILUSLATOINPURIUlgUNEN1ITLIU
(Instrument) wazlulaFdnwinalnnisdesunduszuu (Transmission mechanism)

" Peersman (2011) Lﬁ@ﬂ@ﬂ%ﬂuauﬁ@LﬂULﬂ%aﬂﬁ@%@ﬂuiﬂU’]‘c’Jﬂ’]'ﬁL?‘u du
Baumeister and Benati (2013) aziassuusin3aaiovasulaunanisdu widny
nansznunsasuLlasdiuinsmenidesesiudsumnialaenss saeil Gambacota
et al (2018) n&Uldllsandrusnanendels Schenkelberg and Watzka (2013) 1don
Sudrsessunasnanafuaiedlevelpusuasidenlinendesz ey duduls
Tun19d9k1u uag Kapetanios et al(2012) tdendaundsgiuiuiduiadesiloves
wleunen1siu winunndududiuiniunnsnis OF SussAvdualunanseduiasugia
LarnsUaRuEln widiansaneinalnnsasnuegnadusyuu
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UININISHOUAAY LULTIUSUIUN NS R Y

Fed Asset
(QF) MufisléidlolaiiAu 10 Y
fietd slope " agalnnasddny (Transmission
o Mechanism) ¥891105A1SHaUARNYLULT
inflation USUaunn19n1sku (QF)  wiasauaadu

281413
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Structural Vector
Autoregressive : SVAR

Bayesian
Estimation

Sign-restrictions
|dentification

LUURA84 Bayesian SVAR with Sign Restrictions

wuU1889U5UU§991n Canova and Nicolo (2002), Uhlig
(2005) wag Peersman (2011)

" Structural Vector Autoregressive : SVAR

5y Shock (19U Wasuwas Monetary policy instrument)

wazdvdnaniseni1siudsunlas Endogenous variables

®  Bayesian Estimation

lHwmadaud@euiiioUszanauaiminines Inglddeya
o (Prior) luaun1sangy (Reduced form VAR) waausu
shedeyaanan (Posterion) #iléinnnnssrassda (Simulation)
Preifinlszaninmnnsinudoyasynsunariifitawan

AR 91NN15UTU (Updating) siedeyaaignnasniial

®  Sign-restrictions Identification
199838370 Impulse response MARTUlUY IR

(lag length) #&89n15 Shock FarenAdoATaImINg (Sign) i
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LUURA84 Bayesian SVAR with Sign Restrictions

®  Structural Vector Autoregressive : SVAR

ARszvUsEansaataznalnn1sduYensn1siauaaelusUSUIUN19N158U (QE)

- 1P, T
5 ) CPI,
AvuAlY 5XT LAMBsYeIoYNTY Y, = |FFR,
YSL,
|FAS, ]

lag 1P1, AUNSHENRAENTTY CPI AvllsIAEUSLIAA FFR, 8nsinenideuleuny

YSL, @IUANDATINARDULNUNUSURTILULY1INUTL LAY FAS, VUIAVDIFUNSNEGTUIAITNAN

aun1san3u Reduced form VAR Vi=A1(L)Yicr + o + Ay(L)Yiep + =4
Weulugu SVAR BoY: = BYioy+ ..+ BY,, +u
AU Structural shock WU By? By'BoY: = By ' BiYiei + ... + By ' ByYiy + By g

WaANY1IT Structural innovation u, dnane N1siUasuLUas Endogenous variable v, 9814ls
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@8y |1UUI1ad9 Bayesian SVAR with Sign Restrictions

® Bayesian Estimation

NaNN17anIU Reduced form VAR Yi=Ai(L)Yiet + o+ Ap(L)Yiep + &4
Weulugy Simultaneous equation Y=Xp+FE
vuAlA 6 = g Unu Unobserved parameter kazfwiailagldvayaainy menguedug

p(Y[6)p(6)
@) =——x—
P p(Y)
1ng p(0]Y) Anutazluves 6 17iLﬁﬂ%Lﬁ@ié‘l%ﬁmﬂaﬁadﬂqmmm Y

PINTUAMUNUNLUUYDY Y 1191510 6 %39 likelihood function

p(6) %’ayjatﬁaaé]’u (Prior) a1naun17angy (Reduced form VAR)

NsALIMEHIINNTATIsteyaLUeAY (Prior) uaidsAuin o Miintullelaldteyadiaian
Y84 Y (Conditional on Y) @380 Posterior simulation 914

NN Impulse  response
dOnARDINULATEIMINETNMUUALIaMTN (Sign restrictions)

aAaa

MIduLINNIUATYERIYes arv. Usgdd 2559 (Bes “wleuiemsiuuaznisadilulanuianudunnu” 8 fugneu 2559 u. o eduaudunsaueagu 4u 7 T59usuuauunsan NFmMnEmuAs



LUURA84 Bayesian SVAR with Sign Restrictions
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® Sign restrictions

Unconventional Monetary Policy Shock

Conventional Monetary Policy Shock >0 >0 <0 ? >0
Demand Shock >0 >0 20 ? ?
Supply Shock >0 <0 ? ? ?

n15U5Ud3 Propagation ¥esUfjisenauauas (Impulse response) gninvunaly

" Unconventional Monetary Policy Shock FFR finauaaUaidansann (Orthogonalize) Lialvien
wUs endogenous llasuNansENuaIn FFR MuUsdIud19ensINanaulnussezeinussasdu YSL
LigndiaeIasnung welaunsaesunglaaintoya

" dournednTnanaulnusTEzanInUssazay YSL kigniiansemunglunngusuures Shock Live

TUSeuisu Transmission Mechanism

B 015 Shock usazusznmdudassaanu Lavaiuisansisdaaunalenainiule
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NaYdd Impulse Response Function: Unconventional vs Conventional
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Output Growth Inflation Fed Funds Rate Output Growh nflafion
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" nasnisHeuAaslisUIunaRInulyuleuennseu (Unconventional monetary policy) #iUse@ndnalu
n1snsgAuAuRsyAvlataslasiulgmiduile lawuhgiiuulsuienisdusiunsay (Conventional

monetary policy)

B gU1gnI1SRURNINNTOU dNalvinisiiuNananLasons1tuaiuIy IngnnizRuieauisasnuseaull
arunanileanadnud vinluaiunienanietiudu

o U dl

B A5aunlguIgnNISEUUDNNTIU AEADUNUVUIAFUNSNISUIAISNA190E1NNNYEA VEULANI1SUSURA?

v

Yasdiuandnsmandedanuad uaniulusgideilion asvioudmulsiasugianinnisaldnsuiang
nansazAsUleuIenantlual Term premium Ususinanas
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NaUdd Impulse Response Function: Unconventional Transmission
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aunindgendn
" 1199N715HRUARNETNUTIM TIUNTEAUATEENINRURALAANT (Maguiundi) wleuien1stununseu
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Nalgausu14INN15 W Unconventional vs Conventional

Scenario 1: FAS, = FAS,

Period 1 Period 24

AFAS,/JAFAS, 100 1.31
AIPI/AIPI, 0.90 1.45
ACPIJACPI, 243 0.89

Scenario 2: 1Pl = 1P1,;

Scenario 3: I Plas = [Plo4

Period 1 Period 24

AFAS. JAFAS, 1.01 1.45
AIPIJAIPI, 1.00 1.12
ACPI./ACPI, 1.34 0.07

Period 1 Period 24

AFAS/JAFAS, 0.32 1.13
AIPI./AIPI, 0.32 1.00
ACPI.JACPI, 0.43 0.02

Scenario 4: CPI, = CPI,;

Scenario 5 C'Pluy = CPloy

Period 1 Period 24

Period 1  Period 24

AFAS,./AFAS, 0.75 2.13 AFAS./AFAS, 1.10 2.14
AIPI.JAIPI, 0.75 1.33 AIPI./AIPI, 1.06 1.50
ACPI./ACPI, 1.00 0.05 ACPI.JACPI, 1.13 1.00

B 019k uUNYINAY U1RSNISHBUARIULTUS UL T UANNANEA LA LuNI1ULEUIENISIIUANUNTOU LA
Usgansnmazisuausauaszezurunans 2 Uidusuly)

" ymnmuadvuneseaunisianlivindy wleuisuennseuasinivisuinisnanssesdeaitiinegandily

¥
[ &

NNSTOAUNTNE

" s muadiminessdusiaily 1 ieuwsnbivindu wleuieuennsauastienseauAIAuLANIg
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NaUdd Impulse Response Function: Demand vs Supply Shock

1i58§1uY84 Impulse Response Function waziUasidulvad 16 waz 84 ¥ae¥IeAAToIY

Output Growth
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" OVAADUIIMUUIIADY SVAR TIlTHAI1UAAARDINULLIAANUFIUNILATHEANENS F99529a0UUNATEN
MOUAUDIUDY Demand  Wag Supply Shock  WiausAnwImanaziintunadiuseennonile uag

AUNSNIFUIAITNAY

" Demand Shock ddnalyonsn@duiie AL NI WALHANAALNNEITY Ima%’ﬂmszﬁuﬁgqﬁ DA 1ADNL UL
ANULSINAGUIINIRULTD dIUANERTIADNIUETIaNAT LaZAUNSTNISUIAITNA1INaNaIINN1SVERUSURS
syuzau [unudunaimanediusswnsnendy wazdunsndgsuiaisnans lulideddynisads

" Supply Shock finaliidnsiiunandngelu wisns1duleanas dnsinenileUsuanainiun1iziuiln
SUIATADITONUSUNTIZULAU AINAIAVUINAUNSWELNUTY WIDUNIFIUANDRTIADNL UL ALY
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" {99910 Peersman (2011) uas Schenkelberg and Watzka (2013) AueIINIsUAsLLUaI N SWER
999819 Semsimundeulalinisuanliuasundas Jeuleilsiaonndostu conservative idea wos
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" yesnisieunateideusuna enagnlduitymtulladundn dudu Fujiwara (2006) wag Ugai (2007)
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Sub-sample Analysis: 1U8UTIBUNATIINDULAZIRAY QE Implementation
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" \Jausnd291a11as QE Implementation 916191110 AFIWUINNIASANSHOUARNBLTIUS I MEIN 0T
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seuzeINUITarad (Yield slope) anad

B an15ANEEId1N15085U18na AN TENNIUTBINIATNAISHOUARBLTIUTH Y
N19N15UIT N15VYILVUIAFUNINEVDI5UIANITNA WrlUdnIsandius1aves
Snnonideszevenifussezdu miegsianinnisnl (Expectation) 1511A73
nansazAssasneniDeSlussius LLag‘flﬂ’J’]ﬂJL%@ﬁuﬁaﬂﬁﬁuﬁﬁmﬂmﬁwﬁﬁﬂ
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({FeSurmvasUsemaann (2) meldanmuandauund uay (3) lunsaliasugialan
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Monetary policy rule #191nn1sfinwvesdifou Tud 2009 wansliiiuinazamadse

qIaaN 15N NATYAlAINNTI Standard monetary policy rule
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" Bernanke and Gertler (2000) su1A13NaWATIANALLIAUTIAEUNTNE
AsialloUsnguualiuisiaaziioantuainladeiugiuniaesesig

" Wesche and Gerlach (2008) AMUNENEINTUDNTINBNLTLLNBAIVANNTIY
AR UNIUYDISIANFUNSNE 913V1AUSLANTNA LULIVDIEDULIALAE bl
LUUDUINDIRLUNALFYLINAIN

B Cecchetti, Genberg and Wadhawani (2003) taualiusuuleuienistuli
1AUEANEUANNYLANITINYUADNYTAINVDITIAN LAYAITABUAUDIB
madenuuvasnaduningainiiugiu (Asset Price Misalignment) Lo
Jaaiun1iznesay wazannd1ulsiadesn1nnieni1siiy (Finandial
Instability) 8nn3e
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WUU1aa9 Small Open Economy Structural Model wagsiagunsndvasdseinedlng

UsuU3991nuuUIIaes log-linear rational expectations model ¥4 Kontonikas and loanidis
(2005) A1 Svensson (1997) wag Batini and Nelson (2000) Liledasizwinnisusung
é’mmaﬂLﬁﬂiﬁmamqmﬁm?{w%’wé 9gfioidu Optimal Monetary Policy w3l
u Q‘Ua\iﬁi')u Aggregate Demand Equation

g =Elyi]-ali,-Eu(z)l+ a0, +ae, +n,
idutau@eunayud Hybrid New Keynesian Phillips Curve Equation

Ty = (1_ ¢)Et [ﬂt+1]_ QT+ ﬁyt + l//(et - et—l)+ é’t

siAaunInduazladeinugiu Asset Price and Underlying Fundamental
g, = _51(it -k [”t+1])+52 E [yt+l]+b1(qt _qt—1)+ut

ansuaniuasuLazAENaN1ADRSIABNLUY Exchange Rate and Uncovered Interest Rate Parity
€ = _(it -E [”t+1])+ E, [et+1]+ bz (et _et—l)+vt

ﬂgﬁﬂiﬁﬂanLﬁﬂgﬁu Central Bank Response to Inflation Targeting and Asset Price Misalignment
I = (1_74)[(it - Et[ﬂ'wl])"'”t +71(ﬂt - Et[ﬂt+l])+729t +73b1(Qt _qt—1)]+74it—1 +6,
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Output Gap Inflation

A 1
g o0l s o0l UNNIu1MdudUdIne Monetary
a2 o1l 18 o1t Poli Shock
m [a]
§ o.os-L E 005 | | olicy OoC
g 0 g 0 One-time negative shock #8nHonN%)
SO s s %% s 10 15w eenenusuldinouauswan1ssanaunsne
Time Horizon (Quarters) Time Horizon (Quarters)
Nominal Exchange Rate Policy Interest Rate - v &
< < 015 suIANINaNandnsImenleuleule
\qwj 0.15¢ \3/ 0.1F Y] a a X v Y
§ o1l § " gnsuWeLiuYy WRUIULYNE steady
s S 0.05r ~
S 005 s state nelu 1 U
g o g O‘\ﬁ
8 005 8 005 . B aqSHaAnNYY1YalIdgILnuy Potential
0 5 10 15 20 0 5 10 15 20 U
Time Horizon (Quarters) Time Horizon (Quarters)

Uszaad 2 U
" nspevaueweTIAAunta (Nominal Rigidity) ¥aie? Output-gap UsusnlugUlamdsray
(Hump-shaped) lagAIsEAUNTISIILUIUAIE WD

= gasmenideusurssilunregly (nterest rate smoothing) Liedeeiu stress  TuniAnisidu

YU NAEUBIUAIDE19TULTS (Overshooting)  Wiadumuluasen (Capital Outflow) Yiufifian
ons1neniley
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" Jeswimsnanandnsinenile sianauniwdniutugslalinisasuludunindiiady siuviana
9N Wealth effect  vilvinsldiguazdnsduilaiin@umaun miieAsygnan1nisulais
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YleunemsRuiivianzay (Optimal Monetary Policy)

" lguensRunivilinisdnasmsnensiuszansnin (Efficient Allocation)
lneldigniadeuainanunile (Rigidity) ¥09351A7
" Rotemberg and Woodford (1999) ‘tauslvilssiliuanugaduaiannis
(Welfare loss) iAnTuanAnudsauuluansedunssnassminensiil
UTLANININ
B \Welfare loss function AIUIURIN
L=w,o,+W,o, +Wo; +W, o,

lned L Aeilsdduninugaydeaiainis (W, wy wi,w, ) Wit ntnnslaud A UAILUS
Hwane wag (0..0,.01.0) unudmidsauunnggiu vesiuus Rule seiunsaanmnii

919UALT (Output gap) 8rs1ABNDY LAYTIAAUNSNE AUAIFU
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Standard deviations of Inflation, the Output Gap, Interest rates and Asset prices by Varying
Interest Rate Response to Other Macroeconomic Variables

Parameter Standard Deviation
}/ﬁ yy ]/i }/q G;{ O-y O-f O-q
Base Case Rule 2.00 0.50 0.50 | 0.10 0.43 220 206 | 4.82

Without response to Asset Prices | 2.00 [ 0.50 | 0.50 | 0.00 046 | 235| 233 | 545
Taylor-Typed Rules
With response to Asset Price 1.50 | 0.50 | 0.50 | 0.10 044 226 247 | 4.76
Without response to Asset Prices | 1.50 | 0.50 | 0.50 | 0.00 045 242 278 | 544

n1sUseliulszansnmvangansnenile (Efficient interest rate rule)

nnons1InantieNiuszansain Ao ngansinanlenbiardiulesuuninggiu (Standard

Deviation) #gn lagwSeuiigungsnsinendegiululuuidnass (Base case rule) fung
Taylor-typed rules

" nansmeniegiu kas Taylor-typed rules Ninavausssisn1sildsunlassiadunsng

a 1

wilUsednsningand
" fawigunungdnsinanidegiulad ng Taylor-typed rules NauUiUsEaNTAINAIN

" utnsierwiolung Taylor-typed rules 9114 Lilifiganasiani1ssnuwiadesnInLeasegng
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Welfare Loss Comparison between a Base case Rule and a Taylor-type Rule

Parameter Welfare Loss
]/71' }/y 7/17 ]/q Lq an L;{ Ly
Base Case Rule 2.00 0.50 0.50 | 0.10 3.73 3.03 2.63 351

Without response to Asset Prices | 2.00 | 0.50 | 0.50 | 0.00 | 405 | 3.28 | 2.88 | 3.82
Taylor-Type Rules
With response to Asset Price 1.50 | 0.50 [ 050 | 0.10 | 392 | 322 | 2.79 | 3.70
Without response to Asset Prices | 1.50 | 0.50 | 0.50 | 0.00 [ 425 | 348 | 3.04 | 4.02

n15UsziiiunsgeLdeadsin1s (Minimized welfare loss)

vnwWsguigumaugdeaiainis seninngonsinendegiu (Base case rule) uawng)
Taylor-typed rules Wui1

" Andnsmenilegiu uay Taylor-typed rules Ninavausssisn1sildsunlassiandunsng
edlAAUgeEYEIEAn15AINI

" ng Taylor-typed rules lis1atiodnlu Optimal monetary policy rule ot ngeyide
alain1saanIngonsinenidegiu

" pan1sAnwiieaunu (Robustness) widnazasuilidumnugaduaiannisiniy
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rouAanBUTINAMIINTEY YesTwIRdUnINdsuIATNans Wislsdiusi1sdnT
nondeszezenfuszerduanas suaniluganudesudeiianislunisdniu
ulgu18v0951IA1T wayMSLiiNgUasATI

" pgnalsinu wmsnisHeumateldeUSuIMnIensiiuasttiduninsnisiasy
(Supplementary Measure) Tugsnuszaulgminganisaliesugnatasiuananin
AFDY LIBIINEUIAINANRABILERNgIN I luNITTRAUTUSUR ST BE )

r Usunelvenissufnedinisdnnisdunansenudsiny Spillovers) 109U5e1n#
dd nsinUsEansanvesulouionisiunieldaninwndonund (o N5y
saudssmrdunsnglilu Monetary policy rule) wasulaunanisduniadentunsdid
sushalanuaziasugialnesraeisuuse meldivanisaifisnsnendedlndmug
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