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Bank's Palance Sheet
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Monstony Transmizsivn Mechanism
Credit Rationing

Mo nkouy Th;j&g omal Poliches, (third edition), Wadsh,
Chopter 19,5 (0.6

Walsh, chapter 7 in the second edition (less emphasis on the more advanced material
in 7.3), or 10.5 and 10.6 in the third edition (less emphasis on 10.5.5). This provides a
good overview of the impact of imperfect information on credit markets, but is less
good in relating this material to the aggregate bank lending channel and other parts of
the monetary transmission. If you are comfortable with the coverage of moral hazard
and adverse selection in the lecture notes, then I would not focus on the Walsh
textbook this week and instead proceed to the articles, which concentrate on why
credit market imperfections give rise to various theories of monetary policy
transmission via the banking system.




Credit rationing by definition is limiting the lenders of the supply of additional credit to borrowers who
demand funds at a set quoted rate by the financial institution.["! It is an example of market failure, as the price
mechanism fails to bring about equilibrium in the market. It should not be confused with cases where credit is
simply "too expensive" for some borrowers, that is, situations where the interest rate is deemed too high. With
credit rationing, the borrower would like to acquire the funds at the current rates, and the imperfection is the
absence of supply from the financial institutions, despite willing borrowers. In other words, at the prevailing
market interest rate, demand exceeds supply, but lenders are willing neither to lend enough additional funds
to satisfy demand, nor to raise the interest rate they charge borrowers because they are already maximising

profits, or are using a cautious approach to continuing to meet their capital reserve requirements.m

Adverse Seleckion
Tupe & §8  —> bonowing rate 'g"
Type B §b  —> bomowing rateg;
loan iwkerest rake] = wore Type B borrowers
= expected. remn To lewder |
-

aqee + (-gole =1 | T Gpr o

ainee Fu< My lewdus muct wore Type B bomowers
s> Eeretura to lender) < T

bomowers f

For the borower - ECT®= $[Rex-UtmOL] -3¢
the oritioh kol + K" (Fe L, 0) = L) Lt R
For londars + BT = $[utrayl ]+ 2LCtR-KI - ()L

T Re G, ‘x’(X‘i z
oOWU L bl , K92 %o
b i Tupe B, &= %
(° " (T Ly ©) ¢ Xge Xp
E (G = 2 LHMO L+ CHR=Xg 1+ £ [ (P LA LR~ %) -(HIL
= LLHT Lt Ot R]- & (Xgt&p)—(HML
t

) ol diz tetely

o 14Ty = 2R

2" NqeX (T L, 0) ¢ X
- L

p EOTM = L[HRLt Ct R -3y -(HPIL
" oredit mx\'owihq

Xa-CAR _,
M= L




Morol Hazarol

Now,the borowers can chorse bebween Several. prwiects off ols 3
Tollowing Shiglite and. Weiss (1 &1 prjects of lifereidt rizks
bomouer - ¢ project A, f &AL o pe e pore, poad
TPW’]ﬂatE; . 12'»06?")10%Jha RRE Pop PR PR
a.Ra._PbRb

BCA) = LR HIDLI- P s popay, ety i, £~ PR
BT = pb LRE- (1) L= (9 C > B> B i S >t L-e

M % =rMl-e
= (e M - toke predt A
?I‘w i - tale progect B
Fasmawt o lenders - BALHIIL+ LHEIC 7 PRIt L-po>C
The lenders prafits oue hot wonotomt (nthe (oo rate

Monitoring Costc
Lemdere hane o monitor bymower wie alw | ‘
0 wndereport the <UCcest of the project W hae o inoitive
Tollowing Williamson (1§87 a)

tvky project = pangoff x & Do, KT (Gome dixtribockion)

N
[endurs wonitoring  burower teports - % € To, %1
a et 0f C assumstion - monitonng & %€ Sc L0,k ]

> B = £ R -C. X°6s e E
f Kex®) . x5¢s > oo «

monitoring - &RV > 4-K . or R>Rux) for adl ax®€ S

BR) = B LA-RUD] R0 2 & 1PrIRKICE 4 EL4-R | RUx) »R I Pr [RX) 7E]
lenders' expected. peturn 7 T Lopportuaity cst).

L BORW-| RUO<R] RN E] + E PrIROYR] 21
ok £t wowttoring tokss place when a loan defantt happens, re- Ruo=x

BLTY) = f K-C, Mk
&, X7k



proof: BURP] -BLa-Rex| RIO-RI PrIRe0 2R] t( BIX R1O>RI-R) ATRUD SE]
= E (9-RLTy) P 2B T Pr CRIDZE T + BLKI ROV R I P RO >E]
= (r-ECRO-cl Rx) <RI Pr DR RT)
(giventiot BIRIO-CIRLG 2B Pr RN RI+E A TR0 >E]=1)
SELX-¢ IRUM) 2RI PrTRX)<ET+E LX RIYRIPrLROOSE] 1
= B[ -CPrIRT) kI -1
probability thok WanitoNNg ocours , KT > BIRMIY
Asbumphon: X 3 wwifovwly distribiied on U0, X3
By = [Furorgdx+ [Z R g

By BN o o E - BARY) -
- [HB)-cl@)] +R1-2] = rre A
> - 5"3.‘(72’-\-([—’%)!?'—(“:0 nomqg‘yl:ﬁg ‘)/l;\

L oo oo AXDE TR determined b i
e 2 -plaotn)

S K = X-C tdlFoytaxr
E> ¥t iy NoTam equitbrium, a5 amaller & pelds Wigher BLRY)-
S Credit PoKOWING e%uubﬂvwv\ : R=%xC

Agenuy Costs
effiuiony tupe 10 € W, 00} fower inputs heeded
project requites inpute of Xw) .
Ylelds qrss payoff f Ki o p=Th (bad>
Kz o pTh=l-Th  (gwod)
BAT) = Kt TaKo., plowoted 1<
WWM'(’.WW% o5t = C by othrs (exapt for tha-Firm)
[rternod oures 0f fvanding = 8 ( S<&10d)
opportwAtty cost

I obsoration (016 =0 K7 FKOW) K. 1eaite oams
b B KON -8 (2w, whare PRI =KD .

P - \ W:ed not-auditesl
o e ®w)  Ki 15 amwouncesl | P P
K> 6 announced - P>

C with. probadality=p>-



max TLp P+ t-py 1t TP s

Th b= POPR4C) = (P P 1+ T DK -R T 2 1R
f Pa 2 (P LK~ Kt P1)
P220, P,>0, D2pe)
Logramgian yiukkipliers > winmize E Lauditedl costs) = Thpe
= no-agenty~cost condition « S 2 X (W) — ’%‘ = U

- LLAW-SI=K) - (oq |opolert requiredreium gorddetivn ).
- Teemome ot

THPC - The ageanay coste of due to asymmetric informatkion.
( Bernawke omd. Gertler) -




Lectme 1.
Mongtany Transmiz5on Mechamisim

Levtine ntes — fectwe1-2



the Noive Pass™ Through.' Mooled
deposit  ourbitroge
= -
l'Hmoan(rmte l’Hmfom S Walsh
caprtod Mooled
EﬂBANK:%(R’%—a:f(l%»rl)L)f%C AT = B BT
E‘fr’NV:%((1+rl)L)+%(C+R’7x)f(l+'r)L ’XT = EHTIW)i
EFP (Extanad Finance Premaiim) = Te=t =§ ( lL , %‘%)
Tor oloposit inswred. by states . X =0 ; ©oee
K Ldolst) < X Cequity)

Disortion 1o the One~for -One Effect
[ Example: Aduerse Selectivn)

Tupes of Banks f g ;‘(Sb  wohore Xge X

|
ExBANK = (R o — (14 n)L) - 50
v _ 1 1
Er ™ = ((14m) L+ O+ R =gl 2(14r) L+C+ R —ap)—(147)L

When +T 2 1] . Goool Banks wrthdrowd the market

EWINV:%((1+TJ)L+C+R'—xb)f(1+r)L > BFP T

Newrow Lending Channel (NLC)

CB Fgkkens monstary policy = resenre Supply |

> bk ks violating ~Hamer |
> fwﬂo@tl. deposit lewding |
methoo 2. Switch to debt [ equity funding

S Querege o5t of b funding T %



R
lmsilofL{ch-. @ requlatory [ volwntary -5 floor () LEFPY)
P ® large. internationally Aiversed bounk qrovps
= lest precativhary CEFP D
ooposit wot 50 Special (EFPI)

Clobakizottm > ot rol, TBTFIS1FL S X |
f money market displaces deposit
[27r \Slobod sidé‘tew\ﬂd'ic dowrturn 3k
2. comphicateol IstTuments > opague BS » adverse selection

Atherafte work
the aggredate Awel of NLC dges not adel up Too much

banks with cpate cash & eystamatic ligudity draun
deaid pustomers from banks & irformakion Asym when
facing h%udtl-g n (MSTO MR MOV aCHDss banks

olopysit - olepenslont . BHC (Bank Holding Gompanies )
[ o dposit- dopocl
Ly =aLjy_1+ B Ary+ v A rgx BHC;; + other controls
g:=-08% T=096
where L;; denotes lending growth, Ary is the change in the federal funds

rate and BHCj; is 1 if a bank belongs to a bank holding company and
0 otherwise

Broad Lending Channel
( Financiod Accelerator)

Poliu tightening > ek free rate (o], banke pass iton to economy
5 decling in asset prites |
5 [ower collateral banks offer for ekt | equity . C L
> Worsen C+R-X=(RML
commerciod banks are great (mestors i qov bond |
fpmpzrfg market : defantt rate T
> BFp for non-dapoeit funding
> banks pass on to customers ai A(interest rate)
> 0 ( i3k ffee M2k)



the Lame. 1easoving applies o fims « ¢ > ashet | = collateral to bank-| > Fe]

Distribution - @ Flignt-to- Quality effect e et '""M;:“‘*"
. ety ]
@ [k monctary effacy - v, but f e Q‘Jmﬁm
asset price | € offset)

Otharr Pmpe Alves

1. the Pamk Capitol Channel
_ gty Capital > harol to extract: add profite to retadngol earmngs (2)

M3k weignted astet ~ gmaller [san book J
it policy erodes bamk caprtal:
f  narmow | boad, channels €low -the real economy , (oam defouttsT , equity |

2 majority-mismatch > bamk. acepts lower margin on loans for a perivd
3. Mok weigletings may be adjusted wp in the long—ruun

2. the Risk Taking Channel
(nvestors more Nvk averse = BFp T



Lectwre 2 .
Tools and Targets for mon pol

Lectune nites — Jectwed_-4



Lecture  Ouverew
1. operviting Target § the overnight interect rutfe (~2007)
peving fm amousit” of Liguiolity | tesetves raded. (1780¢)

2. [n pespinse to f L03% funchion vaiables (eq. inflation) 19795, 1980s
Intermediate target (e.q. monef WpplY>  gince 1950
2> inflodlon stabilty

3. delor rule

1. Cperating Tauget

instruments of mon pol :
PP owermdght rafe fargex
Contral bank = lﬁ Dpen MArket opeaations = Neemmaﬂes TZFHPXJ[

CB depiit Tedte
Perepective from Poole ci§70)
FF rate &mﬂ"ﬁg torget Towtpwt =>qu>psﬁs > rRrves
/ LI/BDR N (wmadwwﬂ thuj) _J %Ommbgﬁw UV;ID ‘h‘gD(S@L:A,?dbfsrp > 1)
¢ (bamke with excest reserves)

' > tolerafe flunduations (Bnglawd Bank)

vmkf Rofe ftarget 3 eg. nbing ik perapimns
(expansionany prlicy) J or dedinang 1%k appetite > R>T

bank. porfoliv shock d v ghodzs ati
T

D tbamks short of ['quidety)

FeSHALS IDaM/ad- ovemight

Othar deferminants
I- rowspaurency : jnferest rotfe easier to inferpret
2. @6 | quostitotive easy: oleep reaslon polivy refe =0



2. pedictor
Money Swpply Cintermediate variable)
- Mechaniem
Monwy = priewhal fr @xpwd,&m > -fu‘rm owtput ael finfloctidn
S owf Signal mackoeconomic [mbalamces net reflected in T omd 4y
(iolentthy of exchange : MV =PY)
Acumption = stable velocity V/ (more Likely with M = broad. mpney)
prives e Stcky relective o quantitie’s
Con - naryow money more easily controlled by cartrad bouks
- Oppveiﬁon
I Cempirical) positive comelativn in Bmvzone, weaker eyiolence fn DS
(thoony changes in velodty forig holellngs of & + expondtive
= dlomestionlly hetdl monesy - a better predictor
2. bank lending to ffwu'ai instituctions ( MT . but wot S expenditure)
> oA easwes thot omit oans between-finaicial instituctivns
2 chedit chestivn via overdivfts (&) 2 cownter- ogolical

Howeuer, high broad money growti in the S dusing 2020 -2021
succesfully predicts the inflation sunge of 2031

Inflaction (olirect fboue )

Bpirical stwdys: can lead to exstively [00se monetowy policy wlen
infloshon. 15 swrpressedl $or- extendool pervgols by
exaptionad factors

> rsb=checking via refurence to broasl money growth

Douist for- (ross-checking . Lucas (hitigue

g atferapt o explott o clatiztical comelation (e.q. badl
mongy griwth and macy ;‘mbwlamme)]@qr polivy purposes will
gimply result in the conelotion bmkmg down andl. polie @Ff&i K

Pro: epsier interpretation. quide expectathong (2% in UK) | transparency
(the dloser > B(M) T falgqm Hhe wote rapiolly Wit the target)




Debate on framsparency

1v beliefs | objectives cam be . naiy CB Signal  radwe
diraated more. raprolly aggreqate voloctt [ty
2. prewent inefficient coorolination 2. minority viws be surpresseol , ‘
Sfoilwres between focal (gov) anl deteriorte the guality of decssionrs
mongtany polivy (CB) 3. (ounehoy wnion , eq. EL) yate in
3. prbivhing inflaition fhrecasts the ivifetest of Ewrozone or German
brings forward in fime penalty pectional interest 2
from exast inflation
wﬁb\w\;\' ‘6”‘&0191‘5

2. the [aylor Rule

( Toaglor characterize VS monctowy prlich for 176741 -9244)

[

—
Tt = (74T 4 08 U D + B (Tl T ™ ologe to 2 vl
wml ’mv}zeﬁ fjn\f\@vt actual Pp?&}h‘a«\ owment inflativn zéﬂwf;qr(mep—ol dollrtr ;Mg
(baged ona wm”rMGrawh Assmptivn)

Monefany Policy Rules Tn Real Time (Orphanides, 2003)
( Greact inflation in 14705 . AT (o% in many countries)
GG : falwre in Taylor rules (only except post-i972)
Orphauoles « ir@wmm consitaunt s for OB ‘
prtemtiod owtpwt ie a (atent VaNable

Inflation
T

Toulor rule can only be

A i 1 nsed to evalucte poliey if
SLVZ \%ﬁ 1 ostimated using real time

Output Gap 15:—
T T ]

of in owctpwt's (hflerton

wte’ mon pol Iespanse 3
! Ty X))

ul

Rule (Ex Post)
PR T TR PR TR i
1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

FIGURE 3. REAL-TIME AND Ex PosT TAYLOR RULES



( Another Greot Ieflation2 2% Inflation T in DK b/ 3%) and 0S
200s - 01l andl gae shortages (fom interartivnal conflicts )

202 -

(mot o ol as 19778 Ol prie ke hﬂ\f as g, onergy Irtensity Df ewnoymdl )
belieg: slow turtes of aconomie growth will contain pivce infloction
low expectartivn of inflotion ( peck ort lafe 2033+ 6%, 20)- &%)
(( trace wons less control pver real wagqes

firms harder o preserve profit margins (global competitivn)
interest rate |T yeasS at the ZLB
Msiorically mgh toxtes of hanow MmO creation by CBs vie 28
@& + supply shock: [ong inflaction




Lectmre 3 .
the Yield (urve

Levtne nites — fectwel



Term Stmctwe of Interest Rate

+C +C +C +FtC
Coupon Bond.  — LT =TT 54 eq Uk govemment gilts,
-F (principal> US “treasuty bonols
Distount Bonol K3 diswownt rete = T2
1500 gt ~ =TE g
(340 COWPYN) , + (Short et |S Implicct (whetest rote = LFE
~p Cpriceof the bond> e.q. Treasuny bills
: R per porivdl _ m arbitroge . (1+R)" = ﬁ(:-rkm)
Re S R R i —ad T oenote ir = MnlHRe) | Taei=dn (H Reti)
> it = u”mr: —EEEL (fn(HRe1) = Rexi)
Term preminm (acount for nzk) - e = i**E‘iv")': - Bliten) +0p

(though Etit)# LnUHERY)

Expectoitions Hypothesiz of the Term Structwres (EHTSY: Of Vares with n but not +
gt “the yielol cubsve stecpenesl on markst expectativns
of o tightening of mewvtawy polivy”
if ylc iverteol : f sign markets expecting recession
‘ CB ot short rattes
deg"hi Yic indicates credibii'ty of monctany polisy

Ellingson andl. Soolerstrom
es ebitit teactivme only when unexpected

I- mon pol chang
awticipatesl. polivy changes shift yle ot the Time thuy become aueticipafea

2. 2 coses of unexpecteo mon pol shocks .
endogenous: forecast higher Tl than target = chort rorfes |
i exogenous . wnrelateol to ECTT) . €.q. chamge in committee > TT7) (greatter awersiom)

yiedd uivlo(

/— s — if wurrent polivy e
/ T; - i suffiviently large
mactutt: maturt

| ( expgemous shock)

'cwlogmus shodkd



Kuttner (2001 measwres of unasticipatecl policy changes
spot mowth,futures aon:tmcf rate on day t of momth g « Jute,

f“’ts.t = Etm m z%ésff'l' +/"'s
Nwimbes pfa(a,gs Q%AW orfe Srk preium
a measupe of the wnanticiporteol componeut of polivy infervescion
i (futse —futea)
Regression gpeaﬁcam)an
At = by + b:,.Aff« + b); Af‘fcwdap + Ve
= bE >> by , mote siquficomt

Ellingzen and Soourstrom (2005

A7 = on t BN + Qo+ B ol A3 + Y
ﬂLYWVL’Pole daw wdﬂgwmm exvg@mm

QE: the change to short-term interest rate is uncertain
- Supply curve shifts to the right
- Demand curve shifts to the left

normal monetary policy: the effect on the long-term interest rate

the tern premium (the residual) cannot be measured accurately

+ proxy: upheaval in the political scenario as a measure of the term premium

+ Al perceptrons: to sense the public risk aversion (traders, not the general
public, some natural language processing method)

Time-varying term premium

Should the monetary policy reaction function include long-term interest rates?

+ Japanese Yield Curve Control: unlimited QE, currency depreciation

* reverse yield curve signal: changing policy decreases government credibility

+ reasons for the reverse yield curve is not certain: public emotion? Chinese
investors preferring long-term bond
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Each time o cemtrod bank creodes monty, the value of existing
meney re dibutedl.

Inflation aS @ SOURCL of pwbliv fmame,
Gy + ivn&’g\l =Ts + (By-By-) 1 (Jj\f"Hm)

@WM stock O oluste Toxtenonaz  monstoy Dase = nombark. publiz  teserues

Xpomditure.  Cine vonsol bynds) (hagh powtted MOnYY + RAKYOLD MONY )

. g . hon-iderest beartng Ot

in nonmad inome wiats -

Gy - By Ty By - Btn Ht-Hi
RS ( PeTt "R TTRE T RR
ot Bt- % V-

Pt'r'lc : PD'ITITrl ’ };t']]’::,' = b'f/'l[(l—r'ﬁt)lu—f,u)t)]

TFomr* bt = — _ ht-i
> g %«—' bir =ty + (bt ~ben) e (AR

((?7%%};)“ 1) the ex-post real teturn fom t-1 10 1

sot =0, olonote T as-the expectecl inflattivn, M astio ex-aute real rafe,
W0, |4 e = (1 Fe)0 TTE) , adohing (P~ Foo) b = (B-TEXHIeD bty

1+t

— T2 1
> Gt Prbt = fo + (bt-bt-) +%m Fe4) bty *U"V‘%J

Q-amie teal interest rovfe intome fom oleflating olebt interest pomment vio Swkprize inlortivn

auctidpateol inflatton dpecn't oefloite frferest pagyment , a6 the
effects will be compensateol by an inckease in .
L2 2-| Tt 22
ce,ign/iomge: St= ht - ,itnlt = (ht “he-)+ (T+77¢ ) ht=) — “the tas bose.”
WANAAANAANAN A AN

privaite portfolivs oui?v\?r infawowe Of nen-imlerest 1> cam be opllected

bearing agvernmost byt (e4. liguiolitu) in Steady -stare

in equilibriwm : bt ~ e-1=0 “fhe o Tte

limits to reenne creahivn via seigmorage tax -
htax base) endpgenows to antivipated inflativn = [ower h
—> Laffer Cnrve



the Inflativn Tox Loffer Curve

) _ 2 - T 2-2 real mongy heloli
seigmorage : St= ht - ,{l,.tﬁt =M+ (T+772 )&ma“%mbm" L

privaie portfalive w{qwr infowur 0f rwn'f)ﬂM%Jr) b can e pollected

bearing governmeil iability (e4. liguiolity) ih Steady -state
in oquildorim ; ht ~ k- = “the tox Tafe”
in equilibriwm : bt ~ he-1 =0 deoreasing mangina
g Qﬁad oNn Tly
Sa Tox base effect starfs to N
ﬂ " dominade tax rote effect
h depowds on

seigniofage revenes
always inaredse with

ot cipaited twflation
AT a'Fotfwl l'rn%l'hbr\

T-7e

™ [
Cogan (1956 - o odled of seigivrage anal fuperinglotion
ostimated Mg poivt . TT* € (300 .309%) per anmmwm
cannod, explain hjperinfloction - Zimbabwe ((bro%)
Cagowls kay assumption . ( adaptive. inflation expectation) T = Tl

Yo (- portfolio ocgustmont
wort~ g~ portf
/ imt awmp? wndor "éﬁp_ AT fﬁ chions, F)QWCQ»

ot expectoitions aue upelateo
AR L/\>
cl sive Dl kil «
\ explosive Damd T [owered expectesl z‘wflodm\

(xfist reduchion in money)

Sﬂ\

m
fualwation of the Caga,u moplel, -
- high T > adaptive inf expecloctivn X . [ange exror
2. gonshralits on portfoliv adiwstment = violate B(M) =T
3. wohej govetmant T if it knows i¥1l reduce fucture. revenugsy
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Limit to Cowemtionad Politics

Nogartive nomial Iterest etes can be awgiseol by hoarding cash
(0 small m%orh‘m rates . Rikshank . Swize Nachvnal Bomk

(storage of vamtt cash costiy)
Optione: o }f’owwmo( widamnee for +

i extonal lov% roe. peridol by linking rottes

4 s a8 o rumerical targete for u, )
— o OB VWK MMCC QW Cowoﬁfﬂbn
(200718 (Feal)- Sell Freasiuny bonds, bwy ABS
ZLB > ,mm 2012 (Fed) « Sell short 49vbills, bwy [ong

svernaght bonds |wist the yiedol curve)

BoBo Long-Terw Refinameing Operoctivns (LTRD)

Owontitotive Baging (@) o wie st

Camtral Bank creaitos, ehecfromtc acownte credifed yith vow cash balamces
(adddtion tv montlany base) , and purchases assets fom finameial
msttfutions , 6o pnivafe sector cash balanws one increasest

9 new lobilties (cash reseriet) t aseets 2 balamte chedd expansion

corporotte. bonds
The Federal Reserve Balance Sheet / 4e(M/H\h\LS

$5 Trillions BEZ GOV bORAS e gmv .. RE - ZLB
Em:n; ’omsn — "~ §9 trlliow (wilike Opein Moket meh‘on <] OMD)
4 e — Nomazaon tanget o guowdtity  wet pnle
) v i ‘ (anger balance cheot expansivn
’ ' L@wf '#me OMOs) j 2. New N3KkS
g asets may [0se value

nhlimited BS expansivn
Treasuwny wholenorite [osses

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Sources: Federal Reserve, U.S. Treasury. As of 6/30/2017.



More inte QRE
‘the Q& procectuire

The ultimate sellers of assets are typically the non-bank private sector, for example insurance companies and
pension funds.’ By selling assets such as long-dated government bonds (gilt-edged securities, or gilts), the
non-bank private sector’s holdings of gilts falls (Figure 1). To pay for these gilts, rather than printing currency,
the central bank credits the bank accounts of the ultimate sellers of these assets. QE thereby increases their
holdings of bank deposits, and so broad money (Figure 1). The central bank finances its purchases by issuing
base money in the form of reserves held by commercial banks. It therefore expands its own balance sheet, with
the holdings of gilts matched by reserves (Figure 2). The banking sector’s balance sheet also expands as the
increased holdings of deposits by the non-bank private sector are matched against the newly created central
bank reserves (Figure 3). It is this set of perturbations to balance sheets, precipitated by central bank asset
purchases, that leads to portfolio rebalancing and so marks the start of the transmission mechanism of QE that
is discussed in section III.

Figure 1: et Liabilities 'PMﬂ"E &E‘ PY\'\/W"& éed'Ur WWﬁM bd‘lﬂ)em
ssets | iabilities }Wld‘:nﬂ g’(‘ﬁ-s MWWMLH

— Gilts |

+ Deposits As a result, the money created by purchases of one-period
- - bonds may be passively absorbed by the private sector. In these
circumstances, attempts at this sort of expansionary monetary
Non ok priesecor [ €. PeMSIVI—fumols ) policy have no impact as the economy is in a liquidity trap.
Figure 2: Uﬁ\LHI\)‘P-Z B POH’]@IIV rﬁba,laMMV\ﬂ
Assets | Liabilities
+ Gilts + Reserves

Dowrladste

Central bank

Figure 3:
Assets I Liabilities

+ Reserves I + Deposits

Downiond e

Private bank

QG diffurent Fom comeutional monutary polivy -

. dlirect injectiom of a Specified guountt broadl o
, rather Hhan (vflueince 1 Pnuﬁawaigh vmmwzﬁ;‘noim pneeof bafrg/omg

2. towget longu-dotted gitts anol private-sector assets
Inchuwoling - Lorponede bonds, MBS .



AE Transmuzsion Channels

I. Portfolio Rebalaneing omd -the Shadgw Bamking System

Qb > private imestors [ong In Cash with a low retun, matwrity wismodched
> rebalanie porifolios Towards corporvte bonds anol eqwities whadao barking
» olMve up prics for corporate bords amd equities , rl ¢l ong-ferm Yredol)
 relatively cheaper thom governimeit bonols, howener)
> (orpomvitions better Mg investing 5 agqreqate oemand T
(al5v: @B puichase pf [ong-Temm assefs = hmg-term Misk preadon )

FF phasing ont of QE (aftermath):
5 s s offer qovol oleposit raite in-the CB
\ // cbut costly, [oss making)
e
resoris
ZLB v > |pauneol enermght

*Signadling Chamnel,: teveol abovil the Likely pocth of Fichure monctory
PR (expedt polity Toifes F0 Mmaun lowerfor longer-
> femaun cedibility . keep T8 amchorest )

7 Liquiolity Chownad . [igudolity in long-term agaete

2, EXMQ@ Rate Chowned
@E > portpliv rebolancing . oliverify ivto foreign assets
3 bovst supply of dlomestic currency on foredgn cchoige market
S dbprcdoctes real exchange ratfe amd. boosts het exports
= US$ olepreciottes , Chinalsforeiqn exchange reserves oeclines
3. Fscal Chamned

RE > pries of govbonds T, inteest rofe payable |
3 gov olebt ], more graduad fecal consoliolection fmplemeictetivn

— if it is the flow of QE then expect US government to face higher in-
("7\‘) ’\-Flow Df &B } ? terest rates in second half of 2011
g‘]’o(k &B — but central banks argue it is the stock of QE that matters, e.g. (i)
re-investment of maturing assets necessitates some further asset pur-
maﬂm T }yﬂ’mcr mw& chases even when QE formally over; (i) through having absorbed so
much government debt, central banks have reduced default probabili-
Oh gv VLWT dv/b-t ties and therefore the risk premia investors require on bonds

b [ong~tetm patfe | > jome of pensivn funde | (aduesse~imome eﬁ’wt)
(rotired pedple hawe o (ouge Pwp,meﬁg o LONSUML)



Qb mal. Bomk. firanclng costs
1. [ower BFps « bawke Lbiggest holders of sovereign’s bonds) > collateral
| Pe when Vaiwg of bondls r?fse/ 8 !
improved fiscal position hrm‘l%f te tax (obility
) S0vereign 15 bettet placed to |ammo o bownk badl-out

upport bawik lendling awd private expenditure (bt banks nmst be
Nlll\M‘l’O pAh on [gwer wsfe)

Has RE workeol ?

On the plns siele
- $hacow banking systum has bovmeol ( UK stod market
up 2% in 2009, fu s Acssed cotperate bond markets on
retord scale dune 1o |ovd cost pf funds)
2. pwoid o(bfla‘]wh (VS 1% owdl falling 2 2% ginee @ET)
3. owrrency weakened. post-2b
governmont bonel iedels [ow a&épﬁe acclerotion 032 gov ekt

On the negative slole

I bank. lending 1o consimere anad small firme remain weak
> CONGUMr Spendling £luagizh . service sector weak
(®F canmat directiy help the small guay)

- M4 n% capital peetlos (o lewerse effects of oz )
(oS Dotk canm only increage |oans ueing equity . howener low Brp qete)
- corporotions more willing 1o helel cash tham spemd i ( reduad H3k oappetite)

2. Sawingt o used o retite expencive olokt and budld corporsife
Cosh reethiiel

LMyl
3. @5 owd m]Qlamw A

T
(@5, obn UK 38 1. ol 6i0p) % "mpm
dopetiolly whon velouity | LMV=PT), but when V reoovers «



CB ophions

. witomatic exit of @6

R\NAGL A5t [imdw% Hrugh allowing gitts 1o mature amd

reconping Cash ( But [ong matunity olebt -]
2. ¢ol) doipdued ageets ﬁziw%a’r , above torget inflation, hurt holders
3. rovice bowk ~atfe 1o cmsttain lemling ( costly)

Fownlations forthe nuct onziz .
W pwip Ligaviolity dntofalling financial instrtuchvns
o1 " 20mby firmg’ kept alive bt fundamentally wnproductive
() olive hext asset price bubble (Woiting to bwet)

Fizicod 05425 -
O ket (14505 > reagnny absurbs such loses > frzeal problems
( oustowers forwand ~looking - highar finture tax > Saning T toclow)

Inshtutional Strucimes -
CB allocates mongy via @ | bl it elected to oo this
Gov amdit B > exash Inflation for polifical gath
Unalurwming C& transhautncy
howd +o prdlict more | les> @b on e Low
wnwuiteol VoIt Cexpedt pried, sell » gov do Wothing. buy T)
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Wiat presictions reaonding price aunsl o ﬂm‘ oynamics, eam be
obmlmot giver olifferent &Lsaumpﬁ s ab

(i) the flexibilty of nomaal varables o Phillips Ciarve
(i) the formation of expectafions ‘ A cacnifie rato

(i) the. nature of irfdrmatron Y

Termuinology

the Phillips Curve - Wage IVXWW T (unemploymat )
rie (nflotion = F (owtput)

the Agqregqate Supply Curve . camsaction Twhs frorm pites o Owtpls
“the” Phillipe Cwrve in iz part fefers o the short run Phillips Gurve

r r
v ~ .
l TMpe UMpe
\ zsﬂmve 1S Larve
> Y

i) S
YA 7 A

NRY > NRY >Y

Kz«ﬁ Pato. Fecttures

- A positive cacrtfite. roctio

sautfice ratio o6 the Cummlottive portesifage ge 102% of ahwmal GDP felorive o
m regxMCraeoL-ﬁro ch 1 wwmq;]?vmfr reduction in mofmlgmg Inflorhvm pote

Maximum sacrifice ratio Minimum sacrifice ratio

Canada 8.90% 1.53%
France 4.32% -2.711%
Germany 15.67% 6.25%
Italy 9.14% 2.04%
Japan 1.85% -2.50%
United Kingdom 7.09% -0.27%

United States 13.47% 6.42%



2. Priw Lwed 2tence P
P)E;.M Pzrepg}zm dloes not _TF’”’”W
ﬁwsswﬁ'lg imply inflocion. perclstenc.

T perstSTont

2. Inflation ool owtput persistence — L,
erdds&F agqregate Humcuarions must be capable Wﬁ?% endigemdvs poriztence
[

(egogumons persizence In poliy procese. acuounts only a ction )

i. The ponse of output to a monetary contraction ii. The response of evel to a monetary contraction
is U-shaped. s delayed, leading able inert

rate.
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Modekling Themes
Sowrte of Trodleoff

“timing | information | behaiowral frictions with flexible pricee vs. Sticky pricec [ wages
Baceline: if all prices|wages aue flexible , the economy shoulot. be stable at the hatwml
rorfe of puiput (NRY) aundl et no sloping Phillips Curve
Keyresion . if prigs [wages ane stivky, o sloping Prallips Cirve genarally artse.
w0 pricing wooled « Stde dlapendout andl Yime olppendant pricing
(- optimising mucrofowndlartions (Luas Critigue)
agorts take Sensible elecisivns Yo mmoximvize Thidr objectives
he Lucos, onifique - “strwctural” mivrofowndactions (net prone to change Wham poling changes)
2. tHonal expectotions (x adaptive expectations)
RE i the ctandarol modeling asswmption, howewer té houel to teplicate persiztonce unolurRe
3. prie Lol persiztence
4. Tnflortion amel owiput persiztence
5. positive sachifice patio

Firms in vonopolistic compefition = Py = Pe + d¥e + €t
log price. Owlput qap “cost push ghock.
% -f[exibla Pn’w.s but ‘WV\(L ﬁﬂ‘o’f‘l'o(ms: et Pe = Et—j[Pafngr .f’o )
nes in KagnaSiok mooleds - newly set pries |ast for =1 peno
el 4 the o‘am‘u,gf price per



Mooleds

Phillips Curve Models: Summary of Key Features

Model Optimising Rational Price Level Inflation and Output Positive Sacrifice Ratio?
Microfoundations? Expectations? Persistence? Persistence?

FLEXIBLE PRICES &

WAGES

Phelps/Friedman . . . . .

= | ves No No Ves (nantiipstedpoiy)

Kydland & prescott/ Yes (unanticipated policy)

e vl e o Ng

Mankiw & Reis* Yes@l Yes Yes Yes " Yes (unanticipated policy)

i e | R | . ves oo (utcanbe perverse]

& Evans*

wages O | nowwivia) AoV . cemstrnis|on vasekling prics | woges

e ves No =

No B Yes ves es lutanbepenerse)

ves No ves ves oo lutcanbepenersel

Caivo® Yes Yes Yes No ves [EUNGMBERENERS

). " Flexible (Wodel 1"+ Phelps] Friedman  inflation = onfpet
adaptive epectations. Y= R(Te- Th) |
whon inflastion. amal nomial wages Mse, worker underestimotte
l"\flxh‘vn $D Dvmsﬁmm‘c'mrewl wage anal ovmufplg |abowr,
heince o temporary output inclease
however, more Sucessful empirically

2. “Texible Modlel 2" the Imperfect Informontion Mooled (Lucas,1372)
P competitive markets o+ inflottion = owtput
Jull price. Plexibility & revtionadl exr(;l—erh‘ons
Jong—rum Phallips Cuve vertical ot-full employment output
globle veloity in PY=MV ,Hws Agqrowth P o< agrowth M
producers have fmperfect infomation abowt the aggiegete price Level
Tprice f agareqate price inflotion = constoud T
Q. choage in relacfive prie = TY prfitable
> Yt = CLPu- Ernlped) = € (The- BalTRD) Lucas cwrprize supply function



Bffeots of outticipatel policy KRN
1. ol wiawticiparteol changes i Hhe. money Supply offect outpur B
2.price Lavel amdl inflaction beflowe as Jwmp variobles Ay
3. pre-amnounceol dizinflation [povided credible) can be achiweol withowt output (o2 (£=0)
4. gobilization policy cannet teduce oufpuet volaethty if informertion js symmetrit
Effects of unticipateol policy
Phillips cuurve telationship> only obsetveal corrtemporansousy, oguilibrivm testoreol next pervool
onee prociciit Cam obsuve aggregarte pricet for the. per(od before

3. " Hexible' Mooled % - Rydlamol & Prescott | Parro & Gorolon
fm\s ¢ st prites contemporanesvicly (ex post) > sef iokal cingle periocl om’fo.m
(63

.

set prices ong penivol in adAoU L (ex anfe) > Set expactatiDh |
D Th = B~ LTh] + Ryt + "f(aﬂ
Posessment » f ex owte price 4eifing plowsible
positive ong- pertud Slopivg PC., bt Tl amd i lack persizfone
4. “Hexible” Modet 4 - Sticky Informartion (Manbi and. Reis) output > inflation
time= dlopenclent te-optimization rule (a constaut probobilF
re-optimization each pertoo glven. by 2 i "o
> TPt + AZ5 U Bey LTt 0]
Asesoment « ¢ price plam vs. regptimization —— whithis reasonable?
f prite Losed pursiztence. V' infloction ond. output persiztence
l; ' “F‘%belez‘, Mbdﬁj- L. IY\dU(ﬂfh\PV\ ( Ch“)vﬁm > E]MW QM BV&MS)
Calvo prabability giructre + adiust pne Bom e peribel befbre amdl
Pamoghﬂ ir\dwiﬂmd It o ( a%gm%@lgmmﬁ?ean—a@% wooled with §23)
b. “Sticky” Modlel 1 . Touglor (1979, 1980)
2-period wage coktracts (Sog of contracts negotisted each. pervool)
Xe: contract woge et ot Hime + = awerage wade is Wy = 25K
ASSUME : O CONSTANT AP : Pi =Wt i ([0g prie) > py= Xetiet

PO U BePed = Bl D Xo= S CPer Bepon )t Bt
real wage tooloy %% aﬁh‘apm“@ol (the expectesl awerage real wags o< Ottt qap)
Pe= 3 [3(Per EePre) tRYt + 5 (Per t Bt Pe) + Bl ]
= 3 Pt 3BoPon + B Ye+ Yo + Nt 5 Me=BePe-P
S Tt = ByThoa + 2ROfet Y1) + 1]



propert1es 0 the Touglor madel
- cwrent Treflation olgpencle on Sodang’s expectation of inflativn Tomorrow
(olue to woge-setfors lovking ahead o futwre nflation during the secondl. petiod of the cortract)
2. chedible disinflorhon cam be costiess < a positive SAUNFiLe reti [ predicted only for
mon-credible or wnawtic{porfect. edMSIONS in. Thflativn
3. Sone teductions in inflachion cam. give Nae o am owtput blsom ! (Th > ExTha) Ball booms

4 1o loggeol inflation = olpeen't predict infloction 0T ouipnt persisfence
7 Sty Moced 2. Fhwer aunol Mevre L1S55) = telative wage concuns
Xt =Pt = 3 (Xpa= Pon + Es Xy =Pen)) t 2Kl
some.gealoits)] O bHher qroup of workes
> To= 30Tt BoTlem) +2KCYo+ Jo)+ 1
thue persiziemce in I‘hj;{afhm Procese, o posttive <actifive rativ evenfor
aunftcdpotteol reAUCTibnS in Inflodton , Tonger-lived effecte of dizinfloction
8. " Stteky” Modled 2 = Adhoc departiure from raftonal expectations (Roburt)
The= = (Tl BeThon) 2R (%t t Yp-) 11

9. “Shidky” Moolel4: Calvol15€3> Priting
price(wage strokingss i ntoduceol nsing a lochactic fime olopendlont
pricing tule wiich takes the form pf-an assuming a constauit prbabicty
of the firim bedng able 1o chainge it prie each. period
“the Phillips Cuve” (the Newo Kegrasion Phallips Oihe )
T = BEeLTend + Xy + §LEr)
Asesment: hugely promingst From Taloré moolel, bt whable o
replicate persiztence in infloction and output
(9. Sticky” Moolel & - Gali anal Gertler L1549
the rule of thuwmb o 4ot o nuw Price: base on last periods puly sot
prices M);«Amatfor laggeel infiadﬁm e !
Te=80-0) BtLThal t OTha t XYt T GUED  hybrick ArpC
optimsizing TRAUITTAURAGITON. Tule O thuiub (oumb)  (New Kogpasiown Philpe Lane )
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Time Coneistent | Inconsistent Poliey

Time consiiel policy: periool by perivel optimization
= disuetionary policy making
(snb-pame perfect equilibriim in game theory)
Time inconsiztent policy : commitment 1o ctick to pre-made plam
(couldh be sub-optimal ot thefime of implemestortion)

Inlpendent CB  [ossfumctions dliffrent from society

> make The owtcome closer to the Idead commitmant ontcome
Omstrained. distretion
stomdawdl. dizctertion 15 constrainesl by an announcesl inflodion Target

f Delegation

Inf( ation Bias

Inflction Bias: o particular time fnconsiztency problem by wiuth. the
owerage infloxhion rote i 100 Mg relative to <ocial optivmm
Reasuns - i i) economic fumolamontals

Tox distortions, impetfect competihion, excesbive mimmuim wages |¥rads umon
i) political motivations . cam be solvosk by delegaition

The Mooled ( Barro amol, Gordan, 1983 with quadiatic. loss function)
AS: Y= Ynt R(T-TIE)t e (Koyraslamform: TT= 11+ a(y-y"-e))
(og (owtpwh) Tog Cnacturall owitpet) - runadom. 260 mean SUpply) Shock cost push | inflation shock.
Asswmption - poliwy maker can set inflation directly (1= am+v)
f Bxpectations, formea pror vo Hhe montiawy policy olecicion and e

Supply sho tk realized , monetouy policy oleterymned ;
am;%n and inflation mﬁﬁﬁ “

OB aimsto win expecied ualue of following (056 function
V= 3A-th-k)T+ BT
stobilive owfpt arwnd etk STobilize inflaion aeohd 0



If k=0 - Adaptive Grpectations (ko).
TT 1

e LRPC LK R LRPC crpe Te= T"f‘l
slope =-ar myopic
pC [ ol
(1e=0) (17¢=0)
c - c . the $Daaila572p1;mal
S —> ¥ ) \ e
A\ (s point) / Tn  Tnik ’;\rfﬁsém }

tblis pornt)

shocke = poliy along /WR [ine the aittempt for highur owtput > mave C o >
Radtional Expectations Solwetion -
V=3ialalm-e)yte-k) + 31
Foc . B = ar (T-T®) +e-k) +1T=0

o e k-e)
2 k-e
=>T= |+

~TIe= gemys LAHAE 5 qrec ark (with Ele)=0)
- cubstitute back into FOC* o5t manginal benefit vfzwf(cmbn
%=k = (785)e  clabilizadion mative
> eubstitute TA-TT* into the AS equartion
Y= yh""-rl_a}]\e ot heree no & nthe eguation

Soletinn v e Inflation Bins

Repetition of Huz Nash game = mmfahbn buildin
(apossible escape from the l‘VdZ[ah bias problemt puit tenol to be fragite )

CBL ( Cewtral Bamk Inclependlence)
¢ Instrument 1
goal indlepenolmnce

—— the Consenvattve Contral Banker ( Rogoff, 1785)
lose fnction + VR = 30y~ Yn-RO*+ 2 L) T
= (HE)TT= Dk consuryattivemes (extton dizlike of inflodion)
weight conseavedizm reoluces the T, arany [LRPC
propeusity B C& o dampen ovitput
ghocks whing Lownieh—cyclieal poliy
(Delegortvn o i indlapemclent CR R
;mi%ma as o attewmpt o aclu
' Welgqit conservatiom’) T Twek




—— (ontracts for cautral bankers ( Walsh, 1535)
lost funotion : V=ZAY-Ynk)*+ 30> - 1ot GAET
To- k] pagmant 0 OB by the governmout
cB optimality condition : T4 +ark =ark = met=0

Lirmtotions - TM MRLAY) LRPC RYC
0] fmplemnj'ambn Dfm contract
Wranifur in prachice D pe
® chacks olo nwt change other , e=0)
moded parameters, eq.,x |7
@ displacemeint problem repmains 2 or '
MRCWalsh)
Coutrod Bank Inolependonce amd uflotion Pesfbrmance
. i{ Wah inflation tomes 74om inflafiom bias v
7 " . g 15 u SPA .
el o : S0 et _ - o
4 wBEL ®NET = USA g ) = ITAy NOR = USA
3 = g\gk e = EMMK
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Index of Central Bank Independence Index of Central Bank Independence

(who i% repesentea onthe boord, for how long dloes  Alessine and Swmmers (1193) -
o board member Sepve , it th CB Dbliged o [enolfo (0w TT achieve by TCBL » ho addifinal
Yhe qouernmeut in all esroumstances ) voloctilify in real variables

Firther Perspectives --. ‘
1. perhaps the infladin bias @it ntheon| but 1% extemaly small
in practice ( Globalization > £1, 3 i the BG rded )
2. Cnkiarman (2002) - ouon when £20., o bins com o dueto preference
asymmet et

0.5 1 1.5



Stebilizechon Bias

[955 fumction (with k=0) : V= SAY-Yn)>+ 3T

Stabilization Bins with NKPC
Calvo pntng ~ New Keynesiom Phillipe Cuve” form -
Tt = R EelThond + FlUt -Yn)+ &t

——— under dizuetion EeTTrnl ot wnder contiol gf He poliy maker,
30 the best they cam oo 1P thue 12 & cost push “shotk 6(-70 /% to
“Chare” {5 impact on T amdl acwmuwgﬁ e optimal MR line.

MQO{/{ ble commtmnt = YV\DWV\P]A 6’(1Q E4TTRen]

NKPC Discretion and Commitment (Theta = 0)

Inflation MR LINES (Theta = 0)
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[ ==Com-infiation -®Com-output gap —+Disc-inflation —=-Disc-output gap |

Hence under commitment Et[t+1] effectively becomes an additional policy instrument
for dealing with the time t shock. This is not possible under discretion because once
time t+1 arrives no earlier promise is binding (it is time inconsistent) and the _ policy
maker will simply react to the time t+1 shock ignoring the past.

Thus commitment and discretion differ so there is a bias and its called stabilisation
bias as it relates to stabilising the economy when shocks occur.

I Price el Fargething
o effective oledegortion mechaunism for achieving the. comm/tmest
putcome CTTN > offeet /n priced
2. Rogotfiam contral banker winhedpful
> |est lvnF(ath\m mor nedechive putput gap
bvn choose 2ems for both hthur tham creoding the. dyhamic
tomwiTimeut casz
3. walsh rvcf(u‘han peralty > also Lahel pful
2 ol change aweroge Irflotivn



Stabilization Bias with the Hybrid NKPC
Hyprid form « Tl = 8t1-8) ExLTTon 1+ OTfn + LYoy + Ex

Hybrid NKPC Discretion and Commitment (Theta = 0.5)

Inflation

MR LINES (Theta = 0.5

\\‘/7 Output

Time (single shock at t=1)
—+-Com-inflation -s-Com-output gap —4Disc-inflation -s-Disc-output gap

A oredible promise 1o teduce flocion more next period helps o
redumee it today-

LOSS FROM A COST PUSH SHOCK

- Price level tougeiting wo longer optimal
Learly Inoreases i mflativn > latur negarfive valwt )
2. Roaoffian ceutral bamker - v

while they will distort the initial "spikes" they will also subsequently reduce inflation to
target more quickly and create a time path for inflation between the discretion and
commitment cases above.

2. Waleh l‘nflom‘on penalty: x
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