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1S-PC-MR Model

EMlb”VLW\. Ter A
ls
LS
Ye >
Ty \ \ vpPC be
m /
MR
Ye >

wnexpected , femporary positive olemand shook

T4~

\ 1 ‘ ‘
. 40 acere C nex 0o o
\l W‘W e ’Sruwiw (533 rdeEZH onke
2 ¢ D | D OOMMWLF}'I\M boom
re LA OB fempormry demanel shok
. ; ek forecastesl.,
38 o 2 perios 7400 S s
L3 > Y ond T newer eleviafes
Ye > W ) Howewer . ncedfadity (imits OB
Ty vpPC
\ pccIre=T % real tntetest rafe (M)
pcctie=Th) PQR# I~ ool (n Y
M= 5 pecTe=Tr) Stk OCUMD
s ® |'n£ofhw Auve 19 = oM nal iviterest rote?
m conSUmphIN bpom e M7
/ =t
MR (§=r+Te, whete T®
> Is backwoud -|ovking)




PCCT®=Th): Tha =T + oL (Yt —Ye)
MR CH) , Thewy = 77— e
IS(OP(%W\O&\) P YinUYe = -ty -Tg) |
= oluchion for T peak (dferest otfe : =6 = AL ) (=T
Pt-rs= F(Q 8, 2)
ol rwo(_) m Q;Lmn;m/issxbn more poWerful via IS
Z;Treu‘ea mess Lfb#u )

[ange o i DK (hu chom 92 Hoating tafe mortgeges » g private sector dlebts
5 wlidh 15 A oudrjttlﬂ w)}'wm‘gf afﬂwwmﬁw aquinst % mwgz?m 1990s. )

2. 8T: :‘nfwch‘vn aversionT > ?M‘cklg close inflaction dewiation
differant infloion folerance = inefficient Common monctany policy i Burzone
3. offect 0ol : AMbiguons
ﬁ?}mﬂi out mndaqwog FAe CMR)

 clvserto the bl pot
LB MR sforte off relocttvely flatter = o (owers F =, Jucky)

Towlors Rule |

pug a=ol=8=1in Fe-fe= awrdg) (M.
M-Te= 2 (TR=-TT)

Talyors Pule: Ft=Te =3 (Te=TrN+3 (Y - e

[ /\
= (AT 08 - D + NS (T~ TT%) 7l t0 2 vl
pomial tanget target  aotuol prfemtionl  cwmet iefition grv;qrtmid A;;M
(based on o cometamt growth assumptivn)
= Th = M +0.5Oft- Ut*) + 10t TR- T =TT + 7%
> - = 05U WD +o8(Th-TF)

Wiy output gap incluoled.

In %Zl/\ﬂﬂ\\ PC QSQMM/\@"HVV\, PC ha_S no Iag =T 2 vt ,
Lonsey ams InATIERN over aund abave rmﬁ gy P 4P olpesr

= teacting to 1Hflativn alone sufficient

Howewer, if it fokes, 1 perivol o cwwnest output gap o impact inflation then et
owtput gap will mmam-@;s been am‘chh,{?f umm%amm%v\f{‘vflaﬁ’on gop 15 2
and it then makes sense o react 10 oudput qap gud ckly-



P}Mlllps Curve Shocks

¢ amgmanted with rawdom ghod Ferm:

given Ther+ olffi-Yed  Inflorttom Ao be Mutzedl by ooet-push hadks, @.g- haghar mport pices)

‘...

]
s
fa

T
™

Trl’

Tit = Tha T (Yr-Ye) + Ut

\ .
™~ 1. Wnex 1 pefio
@L pvsmpvgzost push shock
only require < m.r. g pC S
(wér ,%:M N IQ;ISO e emuf;{‘gsl ﬁootu;fﬂcu)
> 2, ad-w IS ghock 31>
vpC PC | -”e "T[n ﬁj; m@mm;& (n Qflf'@fWﬂﬁt




the Great Inflatton (1§70<)

UK inflodion peaked ot over 907 per anmam in 15705
Orphanides and othar wniters odtribfe episodse o dbaclines in productivity Wiich
wete not immediottely tecognized by CBs, resutting in polity errors that routecl inflarfton .

A

optimal ifuest rafe if daching in prcductiuthy /3 obsetvest
@*

e E Is
>
VPO o,
- pCi
; ’ﬂ@ PCITR=TIT  © Phillips Curve shick
<
1/@* MR
\MQL 0" ¢ o ot -hj
> } 0 ]
W Ye & O&MIW@’ MR>
p

WS
>2< @ oleching in (abowt productivity
{ PSV
PSi

these wwm% Py u\’“r;rs Fepen] wnti]
&) CR Infened that 11z Inflodion plesprie Y e
ye,'% > £ rvxrszw‘ pndmﬁmv}l\ﬁwve olochined prie 44




Forwarol-Looking C&
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Infloction Bias
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Sticky Prices
Throwghowt analysic jn proviens lectures floxible pricet assumed. .
fK&ﬁlM%fﬁMz adoptive expectation, flexible prices
Nuw Classical : potional expectatibn, sticky pries
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Teochms:
1. PC steaper if plamneol price peniows more frequent.
inferval = 12 morthe iz firms poview on Jam | Feb ..
interval = 6 months - & firms rview On Jowm| Feb . = more prie Hexibility
2. plowmnest price Fu@WS mote frequent in kegimes of
highar cureroge inflation
= comntries with N‘g’l«u Wztoric nfi ation fowce steeper PC.
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e Extensions of BMR framework show time required for adjustment can
exceed 12 months (or other fixed calendar time) in which all firms have
opportunity to vary prices

—why? when a demand shock occurs the 1/12 firms free to adjust know
whether menu cost means other firms will hold prices fixed

— if it does then the flexible price firms know that by varying prices they
are changing their relative price

— aversion to changes in relative prices (e.g. fear of sparking price war)
may mean firms act gradually, e.g. in Fig 23 lower price only part of
way from (p;/p)1 to (pi/p)2

— when next set of firms get chance to costlessly adjust prices they know
other firms implemented only partial adjustment and respond in kind
— so aggregate price adjustment can be protracted :‘%7\%

Micko - fowndlations for shicky prices
- empirical enlolence - sigmificamnt Infervals befween price
awstmants CHhanghe vouy by sector, e.q. goods vs. serwice)
a. peoul Ngidaties
menu cost frictions will bite when there are significant real rigidities shaping balance
between private and external benefits from price adjustment, but real rigidities from

elastic labour supply rarely observed in practice (most estimates suggest relatively
inelastic labour supply - same problem as that confronting RBC theory)

3. 1§ we Huink mam tosts oo fixed costs:
; T m@wd@ ewen pn‘vat‘i:z pro@it frioungle ABC will efpawndto
28 coste



New Keynesion Ph,{llips Curve

Colvo €1983)

Bach fim com freely set its cutrent price with probability X
(and probability (1)) price stuck at lewed from last pertod )

Lot inflafivn rofe amonget flex—price firme be 7. Given inflactivn
amongst other firms s zero, aggngm‘éﬁ inflaton tate int is:
T = ATy
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2. [nsetting TR, fexpriv firms must ako Take into cccount (120
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Siructure of NKPC
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NIKPC's predichion
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Hybriol Phullipe Curve ( Roberts, 1355)
The = TThA + (-T) Bt Tlgn + Bt~ Ye)
Appliedl Researth snggests T=o-&

Phillips Curve Models: Summary of Key Features

Model Optim

ising

Microfoundations?

Rational
Expectations?

Price Level

Persistence?

Inflation and Output
Persistence?

Positive Sacrifice Ratio?

Roberts

Yes

Yes

Calvo*

Yes

Yes

Yes

e g

. . GPC: A>B->

NkPC omd optimal m;omjwy policy  wipe- A=DoA

NKPC amgmenteol with 005t -push shock: Tl = ExTha Bk -Ye) + it

Asume, - f . 1-perfvol unexpecteel cost-push ehsck: Ut>0
2. 1o lag ™ I8 crve S0 that = Yt

U vPC pCITIT, U0 Froolaoff betweh T1 owol o -
Pc'é-n‘rl nus>o fp(g,w\mmp( shock : No
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T policy petho | | 141|442 | T+>
usingfsondy [C| A| A | A
MR ueng e, v |D| B | A | A
> Y M. o, e (D) B | B | A
Using current rates only \ Opﬁma|pg|ic:|; Ho ) OP'h‘WI th\uﬂ ‘-‘s
r d = time Inwnsiztemt,
in Tt prefer AP E
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e

= ctabilization biows
(CB T8 forwzﬁo oW st lize
oo Hurongh rauing owrrenT
rates v more s optimal
becoudse of its oty 1o commit
to futwre (rterst tofe oufcomes)

Tt path Tt path

hd

nm-monotome
adqustmnt of T
implieal by the PP target

t+1 t t+1 Time



Wodificoion = optimal poliey tvme consistent

— neeal 1o moclify B objechivies uch that poiwis such ax &
Tn T+1 owe preferreol 1o A

Answet: a price path tonger (7= 4EE-- dlogp))

T tourget

log P,
PP Torget

d

Potn log price Level vrenlol
Follow undur an {‘dmiadmm towget

assmnﬂ W gho

\T"W\g,




Week 3.
Mauveconomes ot Z0LP

Mo facts ofter 2008
2zero Lower Boumal (2L

Forwanol Guiolamee (With 1
[ PP 7orgere. Nomina o o T
Quantrintive Eaking



Weaknest tn Macw gince 2908

In UK: whemployment, auerage real Wages, productivity, GOP
2008: | 7% in oulput (in lest tham 1§ monthe at start Fecession)
2008-3011 - flat output
903: 1% Smaller than projected in 2008 ( M3torical gwwrl\ rote)
2076 lecower to 2008 peak

VS« faster GDP recoveny bt weaker unemployment recovery

" dlepth awol bieadlth, of dlowrtun. |abelleol the " Great Recession’

Keyrewian view »
lendar, Wit in US swb=prime. mortgage manr - e
amplifiedt by filwre of Lehmomn's i@\agog } > Gl
Ewopean soverelgn bund ensl start einge 2010
—— A pool of cawings that ceulol net be tecycledd as expondiiture olur 1o lack. of bank
lendsng or other financial inermedioction
= domand oleficit that impacted LS tuve and GP

Aemative vitw : finamcial cris left scar of lower equilibrium owtput

(deching tn Suppl Pmpodred copiionl STk, Fesoune vz~ mafch, tech reqress |)
sectore like {)wﬂmﬁyay?s lees) o foch pegiec I

Mongtany Poliy eince 2008

I- louge Interest rate cufe
- ot outls policy ratfe by 12 basks poivts in Nov. 2608
- by %99 cautral bamk inferest rofe ok 0T in UK. 0~05% in US, L in Buro e

2. BCB starfed raising raifes in 2011 but quickly reversed tack andl maintoun
policy rote o 0.031, in [ate 201y Chistoricadly low)
- 0%~ a lending rote 1o ommarcial banks
- ashort-tem oleposit rurfe. offeredl by the BCR is sh‘%ﬂg negative
- BoJ poliyy inferest mate stuck at o.1% for over o



Zero Lower Bowndl (BLB) -l tmad nelgis pee rerity
CB policy rotfes: rafes oot wiich OB will lend chort-ferm o commercial bamks

OB oleposit roites - tites af witith commercio bamks can iwest funds overnight
i - G |ower bound Just below 2erv (cest of storage/ inswrance)
> N =-

problem for macav Sty lizohon
For longe negative IS shocks conlol observe 1s < MM (lowest real nferest
rorte polivy com effect i insufficient For equalibrium evctput
FA owtput om VpC loleal equilibrivm A (mpossible
" mmﬁf equlibrivm B unsioble .
< . gradual unoler AE
Pigow's Y<Ye > T > BN { il wncder e
(7 > pns -TIT > 3 (deflortion)
fin e stor odjustmant of prices L T),
) it o
’ \\ Eq,;r& @%%lm G%ng“m Lmoie RE cgorits),
IS Krugmous : cudse of flexibility
Ecenomy Fouls to equilibrote by Hsuif - Kuynes Dauioaty Hrop
1. Pigow: Falling prives uttimately Stobilize 2B Is am instance
pl = real value Df privetfe Secfor asefsT (fixed mominal volue)
> positive Wealth effect on C = Shift 1S Hght fo«d’e/r
Frogility < peliomee om sug'a‘wﬂg lowge stock- of privatte assels
in olistor economiel , falling prives coulal rouze the real value C::f
oobts amol comse 1S fo st left whulsh MWt Neing Legative Weakth offect)
2. Empirical Stuoly: hujsteres™ GFfe) in outpur in oloep tecessions
then e adljusts devwnwards in the olivection of actual eudput
ol sooppng  umprofitable AN westmait omol oullew
f o P o(fz,}g:g‘m’rrmmah %ﬁ‘r (PS Sfts left = Yel)

Longterm unemployed stop Seckina werk (ws Shifte feff > e d)
> the econommwy et recovers 1o it oNginal e Jeved



gptimal polivy at 208 frroeardl guidomee
keep hates at 2% for qreoter length of time (forvocal quiolance )

> ownent lengtaw nafes jp = detbriensosBeliea , of
- period hiiest e " sk R L pepivols)
1. {ower [ong rocfes . chanper firomncing for bamke , wimattelyy o firme
2. S}M‘f‘f IS cwve HQ‘V\T (1S owrve : afumchon of kel ghott rote)

How four oo forwarol guidowce Gawe 1o go 2
1. impourts stimmlug to economw . but asls o eraclicarte olemandl cloficit
2. "commtl o imespemsibility ”

CB ywist pleclge to kaep poliy totfed at 20R it m watil econp
equili bm?ezs bt wwhl Mfl aton exceeols He official Tourget "
> Teous T 1% 33 - Moo

apxza“u( (nfloction between, 1 amol Tn

3. bmpirical stuoy:
Feal vowed. 1o keep rafes af 2LE for o extendleol pertvel ofter full employmemt reacheol
Bok Linked fto m-%(-wm guidance to MmPladfion Precaste two Yeary ont belowo 2.5F
BoT explivitiny commitied To inflactton above 2% mfledion Qonb Novesmbaer)

4 Time inconsizt

B bieaks promuse e infladim comes back to 24

private agente do not act upon frrward quidaumee

- Interest Presswre Ypicotiu covmes fo bear forenng am eourly exiy s
23 vmg\m polm t;.vg. amhgﬂzﬁm of Wm%vfpmlmﬁm, pwsm’w
SaN gL being Faxesl puvow )

~ Hght - Wing econommiste - (owo roites Tndine ashet prive bubbles , keep adive 2omby fime

- inproctie, (B Yenol o withdrons shirmmlue before T >T1"
—— afacter pralonging Giread Teprestivn In DS Le§20s) , Topowese” Lost Decole (21 C)



PP torgets

Restoring price poith : rodse T to poivt B absve T before it

i

-n'7

com gtobilize at long - Fourget L%
> lock lower lova-tewm real rodes

2 tholinee expenditure hecseomy {1 %=Ye
—\ﬁ— adwocated. by Grg Mankin

A

—

Pro: 1. omtomatte &labrlizer thart lowers teal [nterest ratte o Svom

05 flahm starte 1o
2. Woud off slomonal oleficiency
nélochon Target oledawy (n scheduling monetowy stimalus Civternal tensivne )
"t o > fﬁm Wlﬁp]of‘gfs stin @
— asymmgtte Touget view:
quitk 10 g ot Tiv2%
f relaxed abowt Tr< 2% , allow it +o equilibrade graclually
= peal neome tramsfened from borowers to anert
> consumphivn propencity L = D] @
PP touget: TETren for amy | e omel Hms Comsels |1y = 71~ BrTh
2 foree (& 1o behawe i.\dmwwfﬁcaMAj

Tromemsson Chomnefs

f 1. expectoivns oner [ew nominad poliwg rates = 05|
2. Mae in expected fuhwre Tufiostion. itk redmees 5
10, W matnhy on RE in finamcial sector
evidohe suggests strong ewidonce ot RE i financial markets
© olopends ynainky On RE in Comsmar | Corporotte seciorb
becomse borowers ymst Infer exizting loan offas more adfractive jn real tetns
(sme avidemie conswmptivn mere Gaavily (nflnenced. by 3 tham I in short fem)
—— could pose queshms about efficacy vf PP regimes Th practice

Uen- comtn| errors

inflochon 1ot perfectiyy cendrolled, by Cbs
(V;@lw—wm pﬁ%}r implest pogsible adyustmunt path to PP enggests )
B __-7 posible pvershevt ¢ / +roele umvn not hoppy with thet
o

‘\/\' _/\/7 pussible wndershort ool
. Tk of deflonetiap

A



act 0f won- Linearities
conex PC : obstacles to deflatton ‘
- For a given fall in owiput, comex PC implies Smaller T .
> wnder PP regime, 122 in futwre expecteol mPlation limited = v

'q VPC/ Lowex Pc, this need not impair stabilising properties of PP regime,

e.g. if decline in real rates insu¢ cient for full
%&D\A‘ FC’ employment then inf would undershoot target again
and this inf shortfall would further increase expected
inf until demand rises sufficiently (only a completely
% elastic PC to LHS of VPC would nullify mechanism),
and rational agents would infer this would happen and
N act on the implied lower real interest rates immediately

T e RE n Conswmer sector
(othahwize. Stobilising properties of PP target weaker amol deloueoty

StagPlatin Shocks

Msthg Tmport, emargy , food pricess > T1 o ST ‘

—y\gtl:/«v,fo o PP for g;él paj:falo{}?re?m‘m Futwre T <2 and hence A Ne i
real (ong rafes toolowy => exacerbote output recessivn

Colwtion = refrued prite measwre Hut excinoles stagflahion. drivers

However, cormng np with s measive Hord Works Wedl in all ciroumstomees
& dufficuwt.

Newinal @GP Tougets

Nominal Gpp = Jﬂ
(. Pwie clemand shocks : Py, Y = Joxe mongfoun policy
2. Stagflaton shocks s PP, 1 = ho unnecessan Hyldening

Howeser :
- nominal GDP obierved quarteriy whaeas cpz
2. ominal EDp frequantly hevizedl oue o challengus M maasinrtng @
3. sfabiliveo p = B = domiral GED (Db ofsflsitor price concept)
‘QQXOI\AO(SL Imports (comswmed by hamseholds)
incmele. exports ( ot comeiamad)
> Wot & qood Measite of cost of fving tham cpr



Quantitative Easing

1 entoul creation of naw electrome money balances for purchase of
a6f5 (such ab govervument and corporate bonde , Which bposts M)

2. 1If aswle puithased of @ four price, thaw net worth of fnanciold
sector unchamged., bvt bank and iwestor balame Sheete more Ligusol
> bovst Jending . THigger incteased expenditire 10 ratse inflotion

2. QE > |ock CB into W inf ovtion
(comlod not @Mmmﬁ a 'r\gq;,viol sale of assek would tepresent
an asset Pesalethat weuld Lower pricet andl tmpose Lossel on (Be)

> a commitment techwology for optimal monetany policy
Empirteal Shndy: Qs limifeol effect in swoning expectashvms

~ In g, inflohion 2% in US, UK amdl Jopan
— bovgt the natow memey Spply bt not mdice the bk Lonoling naacled £o comert
i Into Merecibeol broacl merey Supply, dlemand. amol infloction
~ Mengtarists: QF nwt aggressine enough
( aeouw«:?ﬁoomw“r o irrespersibifity - Friedwomte l/\w%drﬂr ojl Cadn s Wae (0B
menay o buy up geuermmant bonols cunal 2an cancd )

4. @E = commtedarl rodes = govt bond yieddl + H3k premivimes |

in practice both the Fed and the BoJ did this through purchasing corporate bonds (loans
to companies) and mortgage bonds (which fund mortgages) at prices implying lower
interest rates than could be achieved in market

(CR Tokat N part of Ha role of commurtal bamks thrugh puagming o gewp in
the mmorket ngzxodr ;{'Lunpec! a:]it result of Linited. piek @%‘mﬁ%%ng 4o

Outlook ot menefany | macro polity
I- Wegtern economies face Secmlod Sragnoion

(olobt overhang , clecling pepnlocttn qrowth,, Bing nvome inequality clepress C amd 1)
2. RINGUM®L og fzcal poliy o ool of malo Stabilizochon

leiq- extensions of tox rebatesfor householas)



Week 4
the Open Economy

Foreigm Exthange Mowrket Maolel
7 e@wm\vm Wooled i Opam eLombmy + AD siole
- poliy reacfion f (nfloctiom chock
manent elemandl ghock

The agqreg.ode, g (AS) Vol
Nechvnal mm%\«g



Foreign Exchange Marked

Smplifying  Assumptivns
1. Perfedt internativnal capital mobiity
2. Smaill heme countyy - cammot offect worlol Iviterest roctes
2. Households, cam hold 2 aswets - Bords Chome [ foreign) , mony

4. pefect substitutabilty between home anol foresgm bonols
oty difference |5 expectesl rfum., same elefanlt” Hek-)

D@ﬁmﬁ? e _ no. wamts 0f howe cumency
Nominal exchange rate E = orramop foreign. owTenty

Comemtivn: e= LnlE) el = home cureny depreciotivn
Real exchange rate @ = £2E & g=P" e~ P (P foreigm price fouet)
Terms™ Of % TOT = ‘éz of weaswre of reloctive prite competitensss

Competttivenest amol Prycing Ruules
f Home~ cost prving : exporters <ot prites based on domesh coste
Worlel- prieing - exporten et prices to madeh competitore’ abrosel
domeshy tosts a. T =
f Home-cost. PT, @ real appreciativn, lo of competitiventss
Worlol-prieAng : B. & woappaurat (ost of compefrijvensss, mangine squezect

Better measwre - rlovhive umt [abowr costs (RULC)
RULC = prAgn ULC in _ ULC™E
= home untt |abonr cost - uvLc

Three Pty Comdltions
Chow trowters eeciole on home. anol reign assets )
1. Purchasing Power Pauty (PPP)
Consequenct of arvittage in inteorhinal imoukat for govols | sepvices
f tholed. govols - geods with high value-to-transporfmhon eoste, .., cars, crude oil
non-troleot goodls. gowds with low value=to-ransporiaivn coete. e.q., hateuds
ner appiies: Lo 0f One Price (LOPY: P = PrEe Q=1 ) .,
i‘.%iﬁﬁ %% apsolute Purchasing Power Party: appiy to all gosols ; equal basksts of goodke
2 loeal mik power — Relovtive PPP: AL ® =0 & AL E = ALP- A% P =TT-TT™
allows for Fundamesdol dierences in prices dus o boutiers SUth ok Toubeffe




However . litfle avidonce of even telative ppp.
110 UK nominad ama. rea) effectve exchamge. roides

105

=100)
=)
o

Note: inolex T = appretiothivn

Effective exchange rate index
(Sterling, Jan 2005
[o=]
()

o Nominal
——Real

70
o o — o ™ < 72 O ~ o0 o o —
o =] o o o o ) o (=) o o - —_
< e < c c c < c - c & & c
) T o o T © o < © © ) T o
— — - - - = — = - — — - -

2. Covereol Inferest Parity (C1P)
Arbitrage in FX market: o inferest rode olifferentiol must
be eompensarted by the forwarcl premium (ot sixcswnt) -

T - iyt = BB (P frward tate, B pot ife)
I 34- 7% >0 > Fen> By Chome currency depreciofes m 1 yeod s Hime )

3. Uncoweredl Interest Partty (UIP) .
Similar to C1P, eXaept thadt not cowtreal with o forwaud confrack.
T - it = BB b)) = eh-ey
Mo refection of gpecidlacivn on fuﬁrm evphuhion of exchange rate tham arbitrage.
Given @i, et=F(it.7x), (-,

ke 3 e immedicie
/I\ LLP (1,"‘,T Q}T) X i1 o 2o N g;plea‘%l\m (swpre)
(V2
% 7 = AY
‘ \\’”*“i > |t
| predivipble)
V €o & ‘o +i >1 % & >t

Interest qaun ]%m mlding H tother thom F bonols /
= Lost fiom expectedl H eutrency oleprecipchvn agovnst Fé



> Egquattions Mool in O?w Economy

Agsumpons :

1. Small open econpmy - T witimately fixed abroad by +* (worlal
interest rate) rocther than by olomestic moukets (short run dewicchon adlowed)

2, onka::zz rofe regime
- Fivedl: e Jsf'vozjom' CWHRNACY S 1O aALON0 h
~ Hoating - ’:@ UMM, b\d?l?lf’, consizfemt with fnf{mr%f -I'PD

3. Home's nflacion Targel T7= T (worlal inflachon)
PrRUIBMA: Yt-Ye = -All1-[3) > A"
IS e - Utn = A= AFot bt (oushall- Lemer: NX'=X- M incleates. with @)
prallips Ve . Tleer = TTe + A (Yen = Yo ) (WLDG fimns - howa cost phLing)
Menetany Me : (Yrn-Ye) = ~lR(Tha~TT7)
A fowrth equactivn - pead ULP
gimplify wateshion : 9-77% = €5 - €1 = Blde)
Qubfract BOT-T) from both sioles « 1-CT-T1*) = 27+ E(4€) ~(TT-T%)
> ="+ Ee) - B(T-T)
fom (32=1f;5— & g=prre-p anol 44 = Blap") +Ae- B4 , Thus Elag) = BlAQ)-BUT-T)
> r-t'= 95 -G =BlAH  (reab - .
Ao b+ @1.= —(Fo-FE) + Bel@erm) Also: €t = Be(@cwa) + Br i peri ~xi) (nominad )
repeotteal {brwalol SubstHution - Gt = - By 1, (el - o) * BaLg L8 R
(todeuy’s eXChange totfe = long hun ualie + Gwm of k. curent amol fuufiure Infures] differences

1. The Aggregate Demand (AD) siole

- FA
* e =
o \i—%ﬂw%o Fo \\ IS (4
h UIP(fo, 42=¢> T <
| —>¢ I ISg0
& .y
Bonorwy stourts tn Short- run 4 A AD
WL\I’)H\MN\ Lf‘n,%o,ﬂﬂ L 6‘ /
- (B e interest fofe To M
> Molomeste AD o i’ Merutouy polivy along AD
4 ¢t hear FX maket (OLP) t F”"“'ag’*"ﬂ e of AD
1 teal olepreeiohivn (&) R
Forelgn. demandl. pushess Tnoons Yo % >
wpto Y (7S ehiffe)

AD ourve = chort ~rwn eguidibra. (lobowr mkt Wt necossarily)



2. pohf Reachvns

v Fnfloition chock. . Inflartion quimpe abowe tongets (e.g- oil Shack) |
Newe 0f TI'T = Immeolioife tead apprecicttibn () becamse of price gty

> OB fights it by r1

> f hegeitivie putput
%

o
%I

A_ AD
Wwﬁ\aw Shack
B B W . A’

>

oK

Inowm 0
PT =gl > -m > T
Hemee the Nu;w‘mo( Ab emedler

gop 4d

41 (apprciotes) 2 yi [EXT, ADT) tetn to Home bonds 1
> 1), O eases I as fuwwing to
( Interest natte chaned + Exchange Rotfe chawnned )

U briwim

ooy =

Po— F= Bt%ﬂt " ( Because expect Gt To fotl > §°1)

X market: expet TH = expectoctions 0f appietiation = ULP Shifted left
R

EA .
WUZP (T, g nd f 1s§0) s {;;’mue ihctease
i = ] <
" \"”’(ra.%"-=go> o
' —> 15032
< 49 F =G '
gt O ot T = DLP shifts back as 4€°T

Small Open Economy Moelel
+

r
UJ‘?, \U]—P: -\ . X W\U.;#T% ~
X N on o Go.
o ng;m jap;a‘w?wgn Fo
ok deto § offerond o
QAR ~LFN
v % §
DIP: 1= -Gyt o + P m
IS: Y= A-fe+t by
PC: Thx = T + L Ytu~Ye)
MR- Yori-Ye = ~ol@ CTTea - TIT) -n"l,-n"(

1$(ﬁ,‘}°)\13(A ) 2%-) He ?I':

\\\ N\ A

do [ower Howm
Hhat n cesesl
econsrmwy

]
RX{*I- a+bl o)

PC Unlaction shouk)

el - o

-5

Al intial (ohon
Gubsecfw/\%%

Y



) Pamanant olemoanol, Shock : change in world domandl for dlomestic exparte
simplifying assumptivn: vertical AS (same ), olepreviatesl cunency (§>%)

% *
%F AS " VzPs P==qut 45n + P
7 Z I8: Yo = A- et by
- A PC: Titn = The t &(U—t-n")d&)
% MR- Yor-Ye = =B LTha - TID
5 f
r I
-ty d"j;éﬁim F e
\z. ?&Mﬁm%ws <N\ \\\ISCA', )
r’k A. < !’* a\\ 2\5\\\\ C
To \_/7\\0 (1) Mo ISLA9) VR RX
— -— A% —
k vE LRPC 2 (LRPC

pcam®

PC LTlo)

Part 92 it dqym‘aﬁw
%@Ww rvsed.

1%
— Donbustht57) called 77|

ik overdotting' | e
(oxplan vy exchowge rafes <o voledile) T Y

Exchange rates are influenced by interest rates and expectations, which may change
rapidly, making exchange rates volatile.

Assmmphons o everthesti
- Unowereol Tnderest Panjig
2. Shart ~run Ngidity of Hhe P (and wage) Level
3. tetional expectechons
ot (nPlotion
fa)oa;ge,xcz\)oaqumi?m%e " o v cidhich
. OWS AL | m ' ql
B ot bt st ek ot s ol
uchamge rote st ovarehont ndiadly Lin ool tema) o clear FX marked

Applicottivn - Bxthaungye Rarfe overshorting m the DK

Tightening of MP (1979) did not lead to an immediate fall in 7, but to a sharp and
long-lasting appreciation in the pound.



The Agﬂm@a‘l‘e gwpplg (AS) gide

Bo far awe beon aLouwming a vertizal AS CUNA (requuinet labows
mfww%:%&mww w

AS

AD
o omm hbn
a'%@as o Cn o e | i .
- imported inputs 4 rw\.s
'WP vﬁmﬂaﬁw f‘ , >y
Hew oartenLy oppreeicotivn = chomper IM, %

> petken hofpier, firms ol (ease diztribwhyn Tensim

Labewr market in. open. econpmy 5.

With imperfect thm (market power) : P = (114) > %

ooneumes prte ndex. Pe = (-@)P+ ¢ P'E mark-up MpL
shoue of twporfeol. govols

Denjuation of prite=sefting (ps) real wage equativn .

pPs _ Al
2 P EWTT =T

4| crea| appreciahivn) = WP ehifts up

i3 ERVL and 4

e/ g, CBplibrim Rate of Unenmploymant)
Y PSLg10 ~ Negochine relohion befweeh 4 and wr
/ ¢ — Grnctuwral reforms i labowt market

- St the wﬁw e ERV

Ne Ne N sMTLHM/L i Mkr) e
f F A C oo AD (80 c??) ?v(i/pfmwf cA
Gn ) _ A e

B % N %m MR

L ERD B> ERL  (lobowr ww'lcn#f)

¥ Y b | 3 !
Along ERU: smble price. amd wage Mflotion
Dndef g asswimptoon

Cowntry Cam finamie ut of it CA
ln $‘ra)ol:.m exthange Wﬂxﬁﬁ%mng tn the middle rn



Neshionod Imome Acounmbing

Nattonal Brpenditwre . T2 C+1+6 + (X-M)

cwmeit Acount balamee . CA = X-M.= BT = (&-1) ¥ LT-G)

Bolomce of pommants : CATFA=p P bolance pUtE bR
Fvandotl Acount: the evikfiow of net financiol assets

Rolonced Trode LB Mne
§ A Br pusitive lope:

F 4T Colopretiovhon) = X-m T (Maushodl-Lemner)
= needl M (viocyd fo kaep BT =0

BT glope [ower tham AD:
T = X-M1 . port of the income T will be sanedd
(o1 Taxed ), 40 goods VaHel epin Occul ot Lowet
Lk of 4

1 At 3R, BT>0 > %<0 (appreiahim)
XM, Y3, st elewn AD Hll LR

2. At MR, BT<0 = g2>0 (depruatidn)
But lebewe market puts prestite or ouppreciodidn = uhstoble

Applieadiin - the UK. econpmwy, 157 ~2008




Week § .
Growth Mooled

Bxogemows, amol Endogeneus Crourth (Weoleds
f He Solow - Swaun. Mool
the Romes | Jones (ooled
Inwome Inequality: the Gelor - Moaw Model
Empirical tvidence
Cowergence , Middle Tiowe Trap
Growth Accounting
Twome In
The Gololen Rule
RED (rwettment
Fertibhty



Exogenows amol Endogenous Growth

Motthematicod Tools «
Xn - Xt . the change in X between. Toolay anol Tomorrow
Xe = 2Kty change in X betwean now awd instant immediately after
Defirations of growth rofes
n olpuete tme  ge:= Amx:%t— = Log (Xon) — A0g(Xe)
in continwous time G = X = ALAUKE)

The Solow Moclel (1956, :757)
Growth. exogemonsly comer from technology amol! ot popul aiom

produchvn funchon: Ye = Ki (Arls)'™®

[aw of VMﬁV:ﬁf copitad: ki = It -8Ke
Inmestment e It= STt
rSOUNCL ConstraUnt: Ve = Ce+ It
PDPMAWM?h QWW‘I’}L L:o = Qule
techwmology grovoth: Ar = GaA:

I. Procduuotion Funohon : Tz = K§ (Atle)'™ time-vaniont
GDP R prodmeed with tiwee mputs : ‘ted s [obgwr » lobone- '
EW"P\!H‘(‘E&L estimofes: o~ ng o\u)cw - smaeisting fech

F-RE>Re ot F: (k. At i) — T
Nem-ruegatiuchy . Fke Avls) =0 , Y (Ke.At Le) € R
Monotomicity : —2— >0 - ¥ Xt € f Kt At L)

Coneauity: %(1:_ 0.V Xt € f Kt At )
Inada conditions - iy 25 < oo, Jim Bl ~0. ¥ Xt € f Kt. At 43

Consiowd] Fefumes 1o scale (CRS) : FOKs, AALE) = ATk . VAERs
Tupet of Techmologhy:
1. Hicks= nemtral, Y= AFLKLY, A Total Factor Prodmetivity
2. Horrool-namtral T=F(K. ALY, A: Labowr - augmenting } Cobb-Douglas. production function
3. Qolow-neuttad Y= FAR, LY, A: Capital —augmanting

Techwotogical progiess (i.e AT) 7 saidl to be civectedl or (npuit - binged. if wot Hitke-moutral
2. The Low of Motivn of Copital « Ke = It - SKs
To: ockive imsTwment, SKe-pastive olepreiadion. , S€w, 1, estimoded 3% yenrly

3. Resowrte Allocostion . To=sTo, Yt = Cet Ix
bpw&f'l'lj fo sowe (wot the owernge $aving toifes, gssumed +o comerole)
n:

8 : marginak
CHOWSOLAL) MO (y, e, T LOGLOE) + 8LOG LOE1) |, Sibe GrtTE=T5, G =1k, T, given

> It 3 = 6%
The wore henssholds oliscount the fetute (1) > Hha les they cane (£1)



4, Spwrees Of Growth: Lt = duls, Ay =9aAt
Exo amd. constamt net grwth tocte RA
cowlol be affected. by polivy (e.g:, fortility polivies s RED Subsiddies)
Steadly Growth.: "
Capitol por effective wnit of [abowr: kv = Zeis
cwplfwl oleptiv: Kvl Ly thowo much capital each werker wses in procustion)

on of steady stotfe. ky=0
(o\mwmg time~ Iarfaiir growth rotes inthe steady ctoite)
Intensive form.
D@ﬁm X’t 1= A>§1Lb fgr eaCI‘L X‘t € ?\r'l'/} I"’/) G"/z K’ﬁ.’ s
pmduﬂhbn on: Y= ket Colorved_Bom Tz = K$ (Aeltd™)
mv\fd Ko7 (et qut8) R
£i= & )_ KeAtly - Kt;\;oz keAcls =?\§L ﬁ (%+ﬁ_)
_ < B (gar )Rt = - gat oS Fe
| L I R Rl L
o caprtal S - g i:(gpﬁﬁw&)& LirwesTmant = “olepreciothon™) cfom v = sy = sk”)
> g 3 k= (reges ) KT
chon y‘r
>t s mpkt O =K
(gugw&)&
GI 4’!1; oYt = = k¢
d
&

Growth. and. Ralamed - Growth Poth (BGP)
Balancd growth ol variobles grow ot constanl redes
—— Kaldor's Fad (19b1)

I Yel bt exwibtts coinmmal growth,

a. kel Lt exhibts comtinual growth

2. Kl % roughly constomd over time
Thws, &DP grows_oueloroling o :

ﬂ%\& Ak + () (gat Q)
P"""f Gy = ( Mguf‘ (Acl)o)) = ﬁL(owo (k) + L0 fog LAELD)
o [ e, dlo ]oZ@I:*LI’rDEQA*HL]
Pefuition fr BAP. Grege = By~ garas



Gurowth clong the BEP it steady stote .

In the steady state, the model predicts constant (/) GDP growth and (i/) GDP per capita growth

dlolgI:Yt) G’DP W

8a+8L

dlog(d};[ZLr) 6DP P'Z/r \1_0“
‘ am:‘rk “p

84 [\

t

log(vi) GDP

log(vi/b) GPP plbr capita

E Tyt
! ; hew steady

|
1
Py
A 4

(g;'\-t?(wS)lcr
_- (5:\“’3‘”8)&1‘,

K'

o "

Sansing mi‘e $T

e = st = 5%

dlog(y)
dt

dlod: = MT = Eb_t

dmehon ecfive
m‘t of labﬁxr zﬁm

0 t

log(yt)

slope =0

= thue & |ess capifal per
‘efective, WONKUM ¢ olimighving MPI)
U.e., Capifod Huwming )

> tech Mueasst ‘effe
o terh & [abowr amgmascting

Dominades : |inear |

e werkur,

Aikchy eohe
b %‘12\05\3 oft

log(Ye/Le)

log(yt)

e




The Gololon Rule e
C=UF9Y=U-9 (W) £

¢ MEM\?%} '5"C’fif%’ﬁ.d
1+ MPK gh, LT CT. ¢ive"of~cake’ effect
s MPK [ow, I tokes souret amay from C
‘ghoue-of - cake” effect

—>S

7] &% 1

Abuwsing the rest conetrounds Yt = (UL + <)
o

= &/DIGLQM QM[Q/‘ WM C[,g) (W) =L

Fol: MPK=9a+ ot §

‘U.r = K% + 0‘3"@ o :

Yo=K eheady Siote conswimpti
cl / (GA*gwg)& c=trey= LS LAL? (%)’%‘
— it = oYt = k¥ AT Limprovemawt in Technology) = ¢

,-,1 =

' 13

> &

The Romes ! Jones Moded 1390, 1355)
Romer « Techmological grawth mighet olopend on popul oetion rowth
pwg?e. procu 1cdeass "baked, on em%ﬁmf I‘Z(w.s g
(endogerize tech progress)
As = VA L
¢ 20+ deueasing RTS L{’.zm\g owt (deas)
f @ =0: cowstomr RTS
G >0 (hueasing RTS (staumding on gioweds' choulolers)
Romer: =1, Jomes: ¢p<1

production fumction: Yo = K2 Al

|owo of motvn of capital: K= In=8Ke

iwestrmant Mle = It= sl

pesowree Consirouns = i = Ce+ L

labowr pNsaURLS « Ly = L4+ LY

| obowr aulocation: 14 =.LLy  £: proportion of (abowr Yo R&D
population gowth: Ly =g lv

R&D production: A: = VAL I}



2> In o BGP ., owlpwt grow‘rk fs: Q%= ga+ 9= VAT IS+ 3
Romer (@=1): 3= l4+q

1. GPP grewth depende on boti populecivn. growth aunol populecion Lowel
2- Seale offect dine 1o IRS in pTDE(Athon of go(wb P
3. BGP featnes exponehitiol (explogive) growth
4 Poliow tokeauowy - Control growth by clirecting yuere or less lobsur to RED (e, £)

Jone U‘}%) Cﬁﬁw '
9a = VAL 14 Mn‘cxplosfve > ga=0
A o5 G4 =0 > Friradial)=o
=>(cp-1m¢ #2 A; Ly + AE L-ﬁ=° > d-P) da-Arle= Av §elv > ga= 25
> ga= 5l e g0 = 2224, with @ <1
IRS in R&D ywwt wat imply scale e%ds SQRAKNG 1nfth ewolonce

Microfoumndartivnk : Troeosing RTS aund Competrion

The models in P. M. Romer (1990) and Jones (1999) feature IRS in R&D production
® Incompatible with the idea of perfect competition
® Say we have many atomistic firms producing with some IRS technology
® |RS implies MC < AC, regardless of the final quantity produced
® Perfect competition implies P = MC
® Hence P < AC implies negative profits: firms will leave the market
® Only one firm survives and operates as a monopolist

P. M. Romer (1990) addresses this transparently with a full model and a “trick”
® 3 markets: final good, intermediate goods, R&D

Final goods: firms in perfect competition
® Intermediate goods: one monopolist with a patent
® R&D: firms in perfect competition (e.g., free entry)

We do not get into the weeds

® Analyses at aggregate level
* How agents’ actions aggregate up is left out of the picture



Growth, andl Income Inequalsty

The Galor~ Moaw Moclel (2680)-
f in the long ru, growth Is qust Like in Solow
inthe shord M, growth exacrbotes Ineome fy\e%uah‘m
Koy ingredlients . 1. okilled - biasedl technolegical
2. workers With heferogeneous abiltty
3. peeupational choice: skillecl and ungkilled workers

Setups Labowr Fore
Ht:s@b&_*&é%}a}mgﬁr: . :%{éf_"

ektlod labowr ek illed labomr
1. techmological progress (& skill- binsed
the growfrode of technology geT = demand for wnskillea |
2. nthe long twn > Gt B constomt andl g0 Tkt x| ki whofjeoted.

Setup + Labowr Demandl

Frms, mawimize profits in. petfect competivion .

max e Reke-weHe Sb Y= K (AtH)

5 F0Cs Fe=olki™, W= Artra) ki = At e (e = L B%)

8)‘mph’f‘51 a;s%vwl‘q)!lm :
). %wxm\\“gpw economy without peefect copral mobility

» pp=T fixed, £i> fixed. = Mt = fixed
2. comxgsﬁ‘e wage i allvcated to (wn)skilled wages
accorc

1o effiiency Weights :
f W = (1-6G) A
l’\)‘% = @A{/A/ ¢
o Remonrk s skill premivum w ==J(%LT~ = ,?5@

Setwp: Labowr Supply
Aswm : o b e
. oM. nefervgencont ity ok ~ )
! But each. worker has one mﬂg%m"? ity Ule, 1]



2. Workens olecide bwther To get education at time cost

TE W 1). Workers wiHlout) ‘education ore Lun)skilled. .
) Romark on tetminology anol concept :

- Ability : innate, non-tromsferable , whobservable , affects how worked
2. gkitl: acquired., tramsferable , pbservable

Labowr supply Cin efficiency wts)
1. wnskilleol Lobour. L = 1— U-0)G4
- wnskilledl workere Work ol the time

- hon technology chamges, some time is oledicccted 1o leaming The nein trols

- time speut learning W tedh & lowerfor more able worlers
Whekilled lobowr inome in equilibrivim .
I3% = Wi At = (-8G0)Avm [I-(-ak) e ]

2. skilleol dobowr - hy = (1) [af - (I- A%)ge ]
- skalleok workers work. affer Rawing
- ability hat o phsitive effect on the

T time fracton T acquining skills
- when tecmdlogy, cham

cency of labewr wmts supplied
- time speut leauning new tech i lowerfor more able worlers E
gkilled Labowr income in equilibriwm:

v = W e = @A LFT) [AE-U-48) g ]

Workers cleciole wikether to acqudre skille, cOmparing incomes -
L5 At @e) 7 130k, At g0
> QA (FT)[AE-U-A0) ¢ ] > U-8g0) Acp- [1-U-a) s )
S0 = %ﬁrﬂ (smphfyng assumption. gu-ty=1)
thresholol ability level olepenos on tech growth g, not on tech Lowved At

Steaoly Stode - G1=q ehmbstont
Importomt o cliztinguish:
1. Chomges (n tech lened Ac

(alwoue preseit, iie., Short | (ong rn)
uwnskillecl wor:ftii/s ﬁ)kézudfud& > Wy Pw%nﬂ;wﬁgmgm et
Lo m
, a":—’_’\—’ﬁl ~ Abfh“hﬂ 9{0\7\’1, [ QMH%MX

geb, some stime s olediccited o leouming the neto trols



Bﬁ’wls o\f Crvwth on Lobowr Income

Thiee channeds :
. -3 4005
1. productivity effect 1™ = Al ft?fif:?“ Aot
2. efoSion 6%&1 15 A 54t +8a¢%)
4 T 2uégo

3. composrhvon effect
1. prodmctivity Effect (Long Run)
Iruome An increake in Ae T, 4t=q constout -
- increase everyones prodmctivety

. inctease wages Conad g0 Meome)
/ for mom%f lessor nskilled

ALt (- sgumli-raxdgl-o

/ Abﬂfhﬂ fgli = gLl -uLak-u-a4)81 20
0 a: 1

3. Brosion Effect (Short R .

Irome An inuesse in Gs T, Oz Pixed (1),

- decrease I* oy through &

» cleoreoge I Hhrongh W™, L

Woge prRIMIWm Wi = WFf W T

wmg

/ - _M[sm (2-a0) ) + U-8ge)a-ahl <0

0 " 1

Y. Compositon bBffect (Short Rum)

\ Irome An invease in g 7.

- (noredse. age prRMAWIM

« > Uhskilleol workeny rerevodmate
thait occupertional cheite

- > clecteare L | (owg.obitity|)

. 2 morease AT (ang. ability )

Abilr .
AM o0t _ _ 8Lu-8gidrGir®)]
0 ar’ as" 1 99t ~ O+ 8qeD*




From t to Tt1: Productivity + Erogion + Composition

Income

Al G

Ability

Qi1

From period t to period t + 1, away from the steady state, A, increases and so does g;
Productivity visible for ai =1 (no erosion effect for most able worker)
Erosion visible for ai = 0 (minimal productivity effect for least able worker)

In

Composition visible for moving occupational choice threshold from a} to a};

wmg Ineguality

Five reference workers to analyse inequality

Name Description Ability a! Income
Alice Most able 1 I(1, A &)
Bob Average skilled (a¥ +1)/2 I7Y9 (o maths
Charlie Marginal at I(a}, A, &)
Diana Average unskilled ar/2 T30 0 matns
Elon Least able 0 I1(0,A 8¢)
Three measures of income inequality
Inequality Incomes of Symbol
Within unskilled workers JChartie / rElon ag‘
Within skilled workers I"“'ce/ICharlle o
Between groups 1Bob /pDenise ol
bﬁf’o.a of ﬁymm‘n on. jmome /ng,malltm
g g _Aili-840) [2-Gyt -G53y ] T
t 2 (I+Sﬁ+) i
w_ ) vt
} I‘)ar W' = g - S o !
- 2 s
4 V=15 a0 1

t+1

Ability
’ S

sfw

(2-8g¢+89¢)

U-8G2) [2-Ge+ (I~

Erall

At M (-89t £83+)
2014 8g8)



Ervvpm‘ca/{ Ewvidence
Corwergence
Colow wooled preditts comer: -.

1P two coumtries Shoue similar porameters, they will eventually

acmove gimdlonr growth
Tupes of comvergence dynoumAts -

- Abzolure (umconolihonal) - countries with (ower Yo lx
depending on the. structwrod charactenzh

o Conditionad, = -~

@/rzw foster

.« Clnb s - W\dfy\g onthu't imhal conditions

Types of commergence Measures .
8: inwome per capite clenefs)
f Y. nome ) ‘

W B comergence = Y (OMergente, but not the other Way cuvunat

Growth Rates in the OECD, 1960-2014

Per capita GDP growth

Growth Rates around the World, 1960-2014

Per capita GDP growth

(1960—2014) (1960—2014)
45% — % f
6% [~
4.0% -
5% -
Hong
35% = portuga 4% -
3% [~ i oftf
3.0% - b 1
T 2% [— Trin
Finang Netl
2.5% - " 1% uth
weder
7
hi% 0%
2.0% - :
alar —1% — he
15% | | I ] 0% I {Rep | I | ]
4,000 8,000 12,000 16,000 20,000 0 4,000 8,000 12,000 16,000 20,000
Per capita GDP, 1960 Per capita GDP, 1960
(in 2011 dollars) (in 2011 dollars)
Few economies escape the middle-income trap b
40,000 a. 6 - Hong Kong SAR, China
0 Ireland
£ 35000 Taiwan, China ingapore\ - spain
5 35/ o Japan
= 5 Mauritius,
30,000 - K ey Israel
g _,g ?: Guinea * 'Y
S 25,000 S Korea, Rep. ~ ° ®
g £ S ° © bt
§=
£ 2 28, ol o
& s & 3 China Puerto Rico
a = ()
5 15000 ata B} ! “' 5
§ 10000 Z 5 E e
0 10,0004 X~ 25 24 PY a
g o~ =2 e —
5 5,000 —" ol & ' ° .
o} b =
0 e s T ] ‘:. Qe
R R N R N R I Y
B I F GGG I IS S S 0 r ; . . : .
— Argentina - Iran == Jordan = - Malaysia - - Syrian Arab Republic 0 1 2 3 4 5 6
= Brazil Japan Korea, Rep. ==Peru - Thailand 1960 per capita income relative to United States (log of %)
P P. 9



Growth. Accownting
Undler Cobb-Douglas production funchivon -
Yt = ﬁgkf L™ = gv =94 +qkn
Total Factor Produchivity (ak.a., Selow resiciod )
Empinical ¢toly = Gvi . Qe observeol, of estimorteol = Ga cam be computed

Imome
Chtique for Golor amol. Moaw 1 260v).
Iome Ineguality emem existe the for past
Acemoglu (2002) tockles these : .
L In?a/st bo yeass, telative a&mmd?r skille ehiff = skill biased.
gAY '?Z&Moc relative supply Of ekille hae not kept up
occelerating skild bios : skﬂl-%% Tech chamge sped wp

College wage premium 4 Rel. supply of college skills

1. Galor=- Moow camnot
expladin 153-1977

2, ofter 15% . skell A
Og\ﬁiwckﬂ'w(, premt

Rel. supply of college skills

year
Relative Supply of College Skills and College Premium

P moee - WLt~ WS stn Y= [CAU) (A ] 7T
FOC (perfectivy compatitive |abowr market). § ,,"32:,\";‘\*4;{: .

the log <kill premium: Logti) = Log (45 = Sk fog (42) - Fhog(£=) .

S ipv>1, whskilleol and skilled fabvur age Cimperfect) snbsiites (empirically plamsible)

logtw)

. - Outward demand. fte occur whan
eer BoEE: S g A5 (nuases Rlative to A%, bt only 1§
" ushive olumand V71 tlobour Typeb e imperfect subsiitufes)
of kil for the Galor-Moaw Yo ¥ the data

H)L

il LY



The Golden Rulde
Chadlenge for Solow: all sawings eventually directed fo
producti wa?m%mm 2 i
Totod, olekt = Hewseholdl olebt + Corporate clebt + Publiv okt
Vofe oleot | e e
sl et o a2 B e

- Shewld. o counting pursne the Gololen Rule before teacung steady growith?
* Sowlet Dnign - gh. cauring red, but low owrent conciumption amd. Low Kel L
+ 1§ populastion [ lowge » Myh Sowng redfe mighvt make pesple hmgry

R& D Lnwestmant
Romar aunol Jones - jolaats oue produced. with increasing RTS
Crittquess « 1. Bloom) Jones., Van Reenan, Webb (300) : ioleas hawdler to find
2. Fumk . Leahay, Park 009%). it & not abewt resediichers or
inuentors, put about ‘o fundcumental sift inthe natime

of suumie amol tecnology .
=% M ~ 17 32
tive number of —
.. Effective numberof /| 12 _
20% researchers (right scale) / = é researchers (right scale) _— 16
’ 2 oo
) — 1/a /
T 15 15 ) o
< o
G 10 L = Research productivity Fa g
3 1/16 | (left scale)
US TFP growth - g ~
59% (left scale) Ls L,
1/32
0% T T T T T T 0 1/64 y . . . : : 5
1930s  1940s  1950s  1960s  1970s  1980s  1990s  2000s 1930s  1940s  1950s  1960s  1970s  1980s  1990s  2000s

Growth. amol. Fertility
Jonet, 00 tweaks Wiz model to ntrodue 2 Steady states

- Enpty Plowt (6p) steadny state .
clocliming Populodwipmd Stagnount, Lining Stowdoes
a. Expomding Cosmss (BC) steooly Stoite .
increasing populaction and Fourigiung ;vq‘e»tg

o \//\

Live births per woman

T T T T T T T
1950 1960 1970 1980 1990 2000 2010 2020
Knowledge per person, x



Week b:
Conpumptivn. anol R C

Stowolarol Intertemporal Moclel of Comsumphion
From Euler Bguativn tv IS curve
Hodl Rowdom Walk Moolel
Excst cansitivity
f»(vwom News ama. Permanent nome
Drawback of Cortainty Fauivalence

WMLIPW Sowt

fﬁlgpubom D wmm\g

RRC Modled,

Steady~<tate amol Rosponsse to shacks



Intertemporal Comoumption Mooled

Two pertodl consumption mocled : o

( Howseholal)
TNOX feneny ULCO +BULED

st G e < B T G UL + BULES)
FOC > WG = UMD WG ¥ guULe»
Lors MRS = MRT) s = 41 >0

Stowolarol. Infertemporal Moclel of Concumptipn
Wity fumchion . U= E [535 8w lo]

tertibmad expectaction,— AWt factor 1 canoumption ocuming ot Ume t
the cwtvortwre of the Mstantneous wtility funchivn, UL

1. Elastteity of Inferfemporal Substifnhivn (E1S) . BIS= =~k
It meokwes hew the MRS varies with Gea [ Gt (convexhy of the ICs)
The mole comeX the hgher the olegite Por consumptivn mevtiung
2. Justificotion o1 @< 1. peychologteal factor (e.q, impationce) ; chamce of clocrth
gt : exponential dizcownting , alfernative assumptions incmele wyperbolic. dizcounting
2. J%ﬁfiwfihbh-ﬁ)r M1 infty 7 To befaken ab a comement approximadhon for
o fmt but very long horizon .
a. Infergenpioohonal Attwm . peoyle care for thair offshiing
4 Atermotive to inslardouepus whility Cindapendant of concumpton m sther penods).
UL Oty B Grens > 15 Thae more genaiadly case.. ¥ per
Thits, SGEULCE) - Intertemporal separobility | additivity over time .
b, Weaker asmmptivn than RE: Q. ™M expectochions In AL way that ensres no
Syctematic . 1.2 predittable., an’? mads “

Intertemporal Budaet Constroint . €[ S ] = B[ S iy ) + (D) Ae

?:wﬁk” nwome  nieest rafe
Y . M ! W‘VmV\s
Aw= (RO AU =Gt 5, “no Ponaiqame” cordifion: 5y oy pm;g

G > g
» 4 = i+ HG L B[ (HEY Ava] =0 (Aeo0: ket Atz dekie)

Buler Bguoshign . LG =BCHD ELKCe] = m—‘%l = BUHT)

- BAer o« how Hhe Inferst rade a?gjds desited] conaumphion growth.

2. whon (B> &, MU is deckeating, D Conewmption 5 incedtsl /’“‘“
Miti//u (HM =% the iwwsdwlato(um a fot porth for consumystion

3. The sensitivity 0F conswmption To change in Cen (G aghodiafed with a g4
chamnge mﬁ?m\is, rwaw@% onthe EI8. v o given



L_opre.._w Ak
Assmme 7 = E18 = - Ziey , thwe wit = F=— (750 *
Then the Guler Bguation becomes G = 8 U4 Gy , wiitk Cam be. wiithon G - Teum¥

- So cons on will follow an upweuel. flat or clownward path. olepencs
JMM%\ s big fow) oxmm fb\m 1 P o
- Senitivity olepends on ¥, the BLS

- & version of Huz eguation could als be the basz for estimating the ELS.

ﬁmm&duﬁ%ummtvmlsawe -

the comstout 1S whiléty funotion . (e = B vso

> (V= ELBUHTE) G 1 (we now allow the interest rofe o change over Time)
> —7nCt = Ln@ + o = VAnCon  wee appronimettion - Lntx) = % whan % small

> G = — T8 — Ten+LnaCen  Approximation, net conect To shply reivtroduce 5"
> I Ct == FhnB — +Eon) + InE(Cen)  8imply atoume T=C

> g == — +Een) + L E(Tonn)

Compate with textbovk 1S Y = A- k-

I The Sensitivity of eutput growth to the intetest rate 5 Linked 1o the €15

2. We cam thunk of - fn® ok the nodtumal (sfabilizng) teal interest radte , say T /T
2405 = -FELren~F1 T ELTrx]

> s = -+ T ELrwi-F) + fnELTaer]
Thotefore . cuurment owtput olepenols on expectedl fichwre interest rate

Holl Romdom Walk Model

Asswmptivn : 8Uitr) =1 (steady state)
= WG = ELRCerN], MU & expected to be constout
withewt wncertaunty, equal MUs imply egual comsumption
Howemer . genaral ELW(Cea)] # W (BTCET) wnless Linear MU (e, quackortie 1)
Acbime ULC)'= ac- 2C*, thom the Euler eguortivin hecomss:
Ct=E(Gt+) or Gei= Gttt E(e)=0 — Random Wouk
Thon B[S 1251 = Co Soos citeye = 1256,
Spbeifute. inke the PV budget constouht - 0o = ELSE2 i) + (HM Ao
= Co=rho+ H(FFELSS wibe]) = LAt Hol =y the Pormamant Imwome Hypothesiy
s whwre Ho = FHrELSe oise] & man wealth

Yp 5 ammadty vodine of totol weakth., oftem referved. as permanud, mcome
1. mangnad propessity fo consume out of totod weablth i 1.
2. conkume a Flow of resourtes that feames totnd weabth wichamged
3. Certounty Eguivalence : the voloctilety of iwome oloeant affect Consumption chotres




Breest Sensitivity
] QG =t Xe + Ut (coms m Pllews a pwmdem walk)
e can. et Wm]% Gt_ might predict Immncmmph% j%
but al in the_ agerts' nformatin seb

if Hae moolel R comeck, =0
~ Hall - only equity refurms cignificant
- W UID 5 coms vn resppnal to weme. chondes

Flawn —m %)g'iwiy praw,frrvsmpmn“tv past formation
Bl comelohion. found Using aggregatte olaka moy be SpuMvMA .
if oll agente keep Commmpion constans bt mean Momes m aLrpss
Severations, agqiedate chmemwptivn Wil be perectiy comelsited torth uome.

- Zelolet, 1989« evidence of excers semsiti Reouseholols for wilich
credit wnﬁwm wese «&V“ﬂ?jg bind f

Cross-sectional data is also vulnerable to spurious results. Under the permanent income
hypothesis, the conditional expectation of the error term ought to be zero, Et [ut] = 0. But if
changes in incomes are the results of both aggregate and idiosyncratic shocks, then there is
no guarantee that the average error will be zero even in a large cross section

~ Compbel 1383, Japelli & Pictafort (2009) . weak or no exwss sensitivity
— Souleles 1937), Smilow{y Heioh (2603): excest sanortivity w.rt. tax

Invome. News and. Pomanent Income
A simple mooled for inkome: Yt = X+ QY- + Ut - Exlike) = 0
axm%ar pmum,?:r 2xplawnaton H@m&‘mw of wome chaunges M
Since Exlpd = o+ QY , if thure [ @ Shick o = Yo Bollfe) $0
> f Eo(1) = A+ Eolle) + o Llhn) = A+ QEo (Yo) + Qo
Boh) = AR (dt@ thjo)é*« Bollha) = (14Q) &+ Q*EolYo) + € Mo
Tharefore, Eolywl thol - Eo[ Y] = ¢
# the m n expzcgaﬁ‘oweajﬁ;ux Fuetwre Tniomes Triggered by Ao b time 0.

An tniome shicks tho = changer inwome. forecaste =

mm%ﬁW%mmmé peaMedL (nLome
e RS o Dk o o s s

— T dof a on CON4 on lo 1Z re
pmg%t ffwmsmks mpu%Pwdto be

Carapbel awol. Deccton. ¢1789) » agglegorte dlan. conststent with Q= 1.
> ACo= Mo, Conswmptivn shoudd be st as volatile ab ome
Howauer - @Xieab smorthness —— ¢ significantly less volatile than y-




Igmoramee of Catanty Equivalence

Exwst Samsitivity + exast Smovthness - Simple certod:
equivalence muoled wight neglect sometiung important.

Precanctionany Sowing
Assme SLHM =1, Y=Y for se . %= be Yn or Yo with equal
probobrlty. (Yn+Ye) /? = %j ﬁ‘s Upﬂwaz,j{ -l%t cq:?;:? vorthout ufféu‘iww.
Quadrotic whtity: we)=o,  NenCuadratic whility. Wc)>o,
with N9 aming W)= ELwic]  with ng Sauing WeC)< ELWcs))

wo
o > oM SoWing 1B optimal

) = prautivhan] Sauings
Wiy W i\ 4 "
WGP = ULCd ELW(G) o
. wap = WG N
Wy ! Lopn)

W g Yn >C W % Yn >C
Explain excess sonsittity :
the varamee gf inome matter for conswmption choizes
if varfomce 15 conelated with growth = exawst sensitivty
Bxplain excest smoothnest - ‘
yore pruolumt consumere. 1esponals Lest, Shauply to income
Shooks becamse use accummloteel weabth to Smpoth shocks

Z}{m Dicownting ! l

ek Study» e e ems &k nitrod

e & m%m mc%awff ke of salf o

Main. tdea,: the manginal propensit of conswma ot of clifferent
ypes of Tnuomes amd. astet s different .

Madel of hyperbolic dizcounting:

U= uGd+ 0E[ T8t wcn] . 6>1
wtility ot time ¢ relative to time 0 (presint) 15 clitownted. more - 68 >@
> time inconsistent choices
But in this model the agent is aware of these inconsistency, and attempts to limit their

temptation for instant gratification. So they purchase assets that are difficult to
liquidise, put their savings in plans that penalise early withdrawals, etc.




Real Business (ycles (RBC)

Business, Cuclos: Temporary ano recurrent oloviotions of owtput
“ m Ji&vymmrﬁomm % owip
Ay economiy variole : Xt = Sgt+ Ve
emorthut trenol compongit . mor Volatile cychcal componunt
Cortrachon : amy perivd with @ negattve cyclical componest

Teminology

1 A vaable 15 2k to be pro-cyclical if Corr(Vs, Ye) >o0.

2. A variable 15 Sald to be counter-cyclical § Com Ve, ) <0.
3. Blse the variable is a.-cyclical

x /\fw peak . OVeS am eXPaMsIon
PPN ’_’> tough. oWt A contracfion

>t

For the US economy, King and Rebelo (1999) report the following

Standard  Correlation
deviation  with output

owtpnt Y 1.81 1.00
comeumption 1.35 0.88
Iwestwment | 5.30 0.80
| adogwr L 1.79 0.88
GDP pet abowr Y /L 1.02 0.55
wage rafe w 0.68 0.12
interest ree. 1 0.30 -0.35
techiwology A 0.98 0.78

All variables logged and detrended.
See King and Rebelo (1999) for de-
tails.

Model &ructwe . impwlse = propagation mechanism = cycles
techiological progiest PolmA wakears
Kaw pointe : the allocativn of time befween producton and Leue ,
and of ovdput befimean consumption omdl Investment




Stucture
Standarol nuoclasical productivn Fanchbn: Yo = Ar F (ke L)
Ttk fochor procluctivety, swirject to tanclom. shocks > congtamt RTS

Perfect fotor markete. andl profet maximizoon. .
f = A ﬁﬂ’%ﬁ%i = MPKs
Wy = Ay ZELLE) = pp)
> Contt RYS . ke +wrlt = AtFeke, b= T
05WML A Cobb-Donglas funchion: Ye= ArkELE®, 02d<]
Thws . 5= Arod (2% = Mpky
Wi = Av L0 (42)2 = MPLy
Hewshold. infertempomod whility fionction: o B[ 5% g1t )]

howes workeel, 2UALLD. Lo ZULLD 5o
w

sublert to o seried of capfial accummiootivn equodtioms . ) .
Ken = Fe Kt + Wil -G + (8K " W<
or: Knt = Ti- G+ U-8)KY S
> Fots Bt G- conewmphvn Enler wn ’ W
Focs £ Wmp Eauents /M—

B i G USSR

Irtwition - . owrrent ML
" fé};is&mou‘gmak g@%\m’g
> FoC for labowr - indractemporal dabowr supply equation

Intwition: s RHS 12 the Loso in uttly camsed. by working marginolly harder
f But Hub extt effort allews me to Mmdense Comwmptivn by W
LHS 1> the benefit nterms of thueased whility

2 Combine the abpve FoCs - dabour supply Buler Eguation
— QWG LYY _ “QE[M Wt (-5 Fem]

2Lt 2L+ Wt

Iwtwihion: ¢ LHS: manginaddy teducing work iz perodl Inceoiles b
r vhao,mmmgam dxxmj\l‘fi’rﬂ of ﬁf pert :
RHS eamn Lok > Some Loty = Lower capital stock at ime 11

s howder work. i needed. at ++1.

Pumchbine . WE 1 = work fuuder new (Let) o engey more Lese Loter



Totad Factor Prdutivily . Ax is subect to ramolom Shocks .
Ar=e?, Whue Ze=Qzn+Us, D<R=1
meakute OF pefsistence ‘l;whmlv% shock
Abst shocks, i i e=0 all t, z wenldl comerge 1o 0 oud A 1o L;
e i <hockd St variabler hovet aivunol Gt equlibritm Vafuss.

> Bmpirical cownterpart: Solow r%w(MaL:ﬁvm gmwm acLouting

- AL
SNFi S

> de o AL —a%—uww

“the megkke OF bt igRoNINCE d\amgz/,rn ovtput that we are whable vo explain

I Steady State
Conumpion Euler

9“:(& 1) - % E 8%(&*\: L‘H’l (' S_rr.h"))

> Q(I'Sﬂ‘)- 1.r-g —I‘l'(S
Defermive the steody-stodte r and therefore the steady-storte KIL, w.
= Wse Inttofemporal |abour supply conditnon & the resowrte constraunts to pimpoint C, L K.T

2. Respomse Yo a shack wien @=0

Startt st state . asLume & ppsitivie produchw
8MW%MM%%WN Uo>0, S0 -H\wtpzaw X 'hﬂ

CTFP is temporoandy mMgher thom the Steady - stote vahm)

Aot > MPLaT = Wl 2 Lol 2 Yol =
Temporarily . substHuion effects f Io'f (KT
> Inome 43 ngh\mlm:hlw “omimoud QPIH‘I’S (Kegnes)

- kT ex ofcota‘%fhwrwllm‘u%fmn Felo, 1
= deﬁaxs@sﬁvm h fime w

capitotl acommmlation cdom does not ey
proolace substantiod infernak propegactivn | / ¥
of temporouy prductivuty shocks 0 W

(Hhur's some propagachvn, but its weok)



Productivity A 03 Capital K- 015 Consumption C
0.2 0.1 protractect
0.5
0.1 0.05
0 0 0
5 10 15 20 5 10 15 20 5 10 15 20
10 Investment I 5 Output ‘r Labor L
1
5 1
0.5
0 0 ot
5 10 15 20 5 10 15 20 5 10 15 20
06 Wage W Interest_rate r
' plot parcesttc olaiochons
B of the- var{ablet compoued,
_2 .
02 with ¢teody coite (0)
0 -4
5 10 15 20 5 10 15 20

3. Respimse Yo oL shack when Q>0

Asoume thot techmo l%

In fact o work weld ,

Productivity A

Capital K—

2hock. pergivtent, i.e., @>0
stamdard. RBC teguires € = 1 (e.g. €=0-977)

Consumption (’/

1
1 cone|offed with b .
05 05 05 ri= CT
20 40 60 80 20 40 60 80 20 40 60 80
Investment J- T8 Output Y Labor L
4 AK=T ' 06\ _, Wi
1: C smepthi 1 0.4 N
- smavhing - > sbstitution effect
& 05 02 (w? 10 Steady state)
a + + oistouur
20 40 60 80 20 40 60 80 20 40 60 80 work effort
wage W Interest_rate [~ a1
1/\ 20 Mt = S Aen (%)
05 10 \-\ . .
WML E ) High, prodimotivity
0 PIN—

20 40 60 80

20 40 60 80



Empirical Evidence

US data Model
Standard  Correlation  Standard  Correlation
deviation  with output deviation  with output

Y 181 1.00 139 1.00

C 135 0.88 0.61 0.94 Jouirly chrse
/

L

5.30 0.80 4.09 0.99 am _fh. w, f

1.79 0.88 0.67 0.97
Y/L 1.02 0.55 0.75 0.98
Cw 0.68 012 0.75 098] —> Cowtracts
N 030 0.35 071 0.05 ] > Wage smevthing
A 0.98 0.78 0.72 1.00
All variables logged and detrended. See King and Rebelo (1999)
for details.

Facts - read woges at best very mildly pro—cuclical
bt gyl Shongh po-cucial -
with the assitmphion of o perfectiy Competitive Labowr market,

= tequires & Wy elagtic Lobour supply
Mioro~ macko pasaddox. ‘

Labawr supply elosheity implicol by the boseline. RBC moolel
iS MMch. MO igher than usuadly estimonted. at mick Level

Solwhont : hewsehold Labsnt & olectaon 15 mosiy between
° %rﬁm or mﬁ%ﬂoym rotther tuours
Wo Y each.

1. Yrequootion. NKM (Clarido ot al.) - RBC+ nominod Hgildlities
(¢.g. Calvo pricing) mawus copitod aczmmarhm

a. v Sochastic Gemrod Banilebrium (DSGE) . additibn
Dol Cone! e



AD Shicks

RBC models emphasise technology shocks

+ Aggregate demand shocks could be introduced, but generally are found not to give
plausible results in this framework

+  For example shocks to government spending cannot, by themselves, produce realistic
patterns of comovement among macroeconomic variables. This result stems from the
fact that an increase in government expenditures (financed with lump sum taxes) gives
rise to a negative wealth effect that induces consumption to fall at the same time that
labor and output rise. Thus, if government spending were the only shock in the model,
consumption would be countercyclical, contrary to the data

+ Changes in labour and capital income taxes have effects that are similar to productivity
shocks. However, these taxes change infrequently making them poor candidates for
sources of business cycles fluctuations

+ ltis possible to introduce money in a RBC model, e.g. via a cash-in-advance
constraint (agents need money to carry out transactions); but quantitatively monetary
policy shocks have small effects in this class of models

* Hence the emphasis on supply shocks



Week F:
Fiscal Poliy amd Debt

Frecal Polioy o Stabrlizaition 4wl
fmdmbnoul Kegnesiom positions
Ricarolion Eguivalence
Severdign %;t
noMmarh e VoL On soueteign olebt mamag ement
f OMSTeNTY mfﬁm to reduce m%h’vnal ookt
upWard frends in neional nolebinesy



Fical Policy ( Keynesion & Ricardian)
Keyrusiom. view :

Budget Defiity (GT or TV) = chift out 15 curve

- sty pHCes = output [ employment NoL in short - run
- trade olefictt owal increaseel. internadional borowing follow

= real exchomge rofe oppreiales
Ricardean view -

tox outs j’ina//t%;wm bomwfvx%a&o not. shwft 1S
N52& in goven purchaset shift IS bub mmthiphier < 1
I vhe Bfect of atax cut on the Careset Account
AT120, AGi=26.=0, Bi=0
Gt 72 = Tt B + (40 B
>a6n+ A,% =aTi+ 2
> ATa= - (A1) ATh>D
Tiws, 8C=0, AST=-ATiZD

National Caning = Si= 82 +87 > a5=0 . CA=S), wch
Whan Ricorolion Bgwivalence Wolde and Ho final oleficit 1z the
reswtt of a o cunt, Thonthe Twin Defictt Hypothesis fouls -
2. A Temporary Inctease in Governmant! Spancling
&7 and 2G,=0, B =0

Crt G = F= @G+ B8 4y BY

(6

Co= (RN -C-GD + -G > 07 AG > a6,

TBr= -G~ 61 oletenoroites,
bwt ATBy>-AG,

CA= TRyt ToBr olefervrottes
Twin Defluit Hypothes

G G C'

Ricarolioin Eqguivalence
Asiumptivns

I. Governmawt budget comstrounts ; Lo e = L0 e

G- real experditre., T mz Mw's%\ foxedton, - teal infered tarfe
2. Fixed populativn of infintely-Lived , fomogeneons.
M3K mﬁﬂﬁw W%q{m;xﬁl‘m?i " Lifotime mlu%.
( purfed CONSWMPHYR SIMeTHANG, for gimpliedhy )



3. ze substitutoabiliy of ¢, G fv be reloredl)
4. perfect capital markets: concnmars  goverment fa some .,
T eX0genous Yo olOMEsTTe Samng olectsivns, e-g-, world rate

Debt fnomad. tox cufe
Tt paod fox cuts Ti< G, bonwing G-Th
Colventy regauires tax e n perbol n: (G-THuMH"
> consuwmption decidions unchomged., IS cave hot shift

Iwphication: 1= Governyment bonols wot poirt of net wealth

e T v a matchimg Jiabthy tn He form fictre
Jox [Tabiltes ( Batro, :77\{?347 w :ﬁ) ¥

9. private gauing imvestel m government bonds,
t0 finamie government oleficet

3. Equivalence of fwnding methods
iMespective of whwthir & 13 financed, from foxaton | oot

Tox ot finomeeol from fature. govemnment spencling cut
permfnm“f Mwﬁ Nzes o%h Hon m3es In ﬁupmm
tesutt comes from goverment choseing 1ot to Smovth its Consumption

trtol Gpending Coneoit :

! If @ C perfect anbshtules,
- L] Ct6  ponswm Wil nuage C one”
! -one With olectease M G, omel
—— C Vst sane priginad tax cut
: G Full 1 olo Hus.
: o —— tox cut then heutral o
e of frecal expaneior, fime in olebt Pnamce case

Temporany GT finamced from clubt
fucture tox intteaies > saumg T in odl pertvds to pay tox btk

trtol Gpending
: I 1S ¢hifte out onmwm , bt
I — He muttiplier defimn 2ontal
: CT6 gt op ¢ wmdﬁjmgﬁm 1
— c (s0me G offset by privafe saving)
' 2. wﬁft Pefat from G hat different
— IS offects To budget dlgfiut from tax cuts

ime of f;w;,l expomsN. Time



Perwanant G ﬁMMcad:ﬁom bt
Future tox norases > samg 7 in ol pertyds Yo pam tow bl
rtol Gpending
| I. Total olemomal and Hhe IS corre
: Ct6 will not chamge in ) pertho

2. Por petiod Sawmyg Hze to finance
Freal expomsion msT be Sywoothesl
ot penvde from time of expamsivn

[ c
G

e

Hime of fﬁca',\ SKPOIIN.
Tomporony 671 finanaol via Jwhure Gl

Mght Shift IS todow . (eft st in pervols cfterwamel

ool ghanding

. I No change in private consumption

— (eomng) | so cuvent perd §

: L GG er 1 i vho éx’””m,f"”"“ﬁ

: C 2. Futhwre left €hift of 1S arger than

' it Ngit Sl oo

; o T e
e

fime of ;ﬁua:\ xpomsion

Reflectivns on Ricardiom Eguivalence .
- Tox urts only an Ve ool for macro manogement if pbacked.
lgp by fwlwm» SMZ%\?MS‘I] phethe bt ol
a. inuveakes shimmlode the eLonomg, also regre
32%?31% W " Os

Ricardionn Eumualence wom wit hold in practice
I- Coptol Markst Imperfections ‘
Asymmeiie information = ¢ 'M'“rfgnzchvngv\gd)
¢> V. bon
Howstholdls : dimiteol access to fwru*hzgf\poml finance methools
2. Tnume Uncertanty , Risk Aversivn. = precautionary owing



3. Fimt Horfzons ‘
Bart befawe dupastically, maximaing Pov of
r own whility ard that of thair Frfe generrhons.
= then horizon infind! even T Lfetimet are not
Empirical enldance . howsthalds befiawe dyrastically 2
Beguuity (&F) offun residial wealth ai erol of Lifecycke, ot by attrunisim
Bernhin (1789 = aawkwand (mplicodions fm*vem hgshgdﬁ.%hmo% on
il vk et o e
4 Limits Yo individuual recionality
b, Heferogoneons howstholde

o Fox ot may m resOUNes To ageit Witk Mgher propensity o consume fom
weatth = nuse Lonsmption
6. Distortonany Taxechon

oM I OmE T S mare Labour S +o
fads in Calet, faxes > consume ﬁaMerP fvhjo(a@m

Debt Sustainobility

UK national debt % GDP

Dynanuty, of the olebt roctiv: Ab = b+ (F=Vidb _ ot
rimany bwdgot oleffert v &op
(befome olob Iviterts? pMERt wama Tk recitpie) l constowdl grovith paite of teal Gbp
comstomt real interest rafe on olebt
sustounalole if (Vi) <0
intwiton « aithough Hhape’s interst 1o servite onthe olebT, Hue accrines
bt QUATKLY Than GDP grows $0 ot the alebt kv storlizes

Cowent » ghotks o (M- Vig> SUch 0 Slowes grewth oF gher infesest rotes comlel rapicliy
Ohamge T situoiibn =tk of Tnsolvency €431 as Long as b>o.



a. Primary deficit
Ab .
At A, debt ratio rises toward B.

At B, debt ratio is constant and stable.
At C, debt ratio falls towards B.

primary deﬁcit,dI Q;, R A

¢ f\\ b
Ab=d+(r~yy)b

b. Primary surplus

Ab
At A, debt ratio negative, constant and stable.

At B, debt ratio falls towards A.

A B

primary surplus, s r-

Ab=d+(r— }’})b
i CP-Yiy) >0 - com only be mantodned. i Hhare R a suffivienthy loge primany Surplus ol
§ ’ —wm legdlt o fMMQWSW‘MloIe i)a‘rlémp. "
if (V=0 only ol=0 is consisTent with olobt sustaunability-

Debot | GPP toxhy managument
Assumphivne + 1- perfect caprial mourkel (fixed 1)
2. infinte goverument planning horzon
. Sovial preference (s for a smevih flow 0§ govemument
’ Z&WW on pifi,'» govds am.j gﬁwrfse@wm over time.

. el lo¢z2k fomn gliztortv puermend toawahon oe
“ ?o%%xmm-mx ]l?avw‘% > gmm‘%‘c pottes

Dot Smovthing : Optimal Chote Ex Awfe
Moyt Hhe harited. olabt | GDP rechy , aunol to eathur paw dovn
T accmumlate okt db o fraction of Gop.
(shwpthing b overtime sheulol be the ntesbn)

ost Hare he Shocks thet necessitate more olebt
i (eg- mmo(nm‘o Wb%sm (eome, anol nctestses naed, for vacune research

= olet tovhY T 4 cleal with the co
= olebt rocho smovtheol arunol Hhe new highur Lewed

(%) Empirreod - wnexpected ¢ of Hup kinde taouwse. contributeol
e 1 mpelfpwouvt m,v\o?fm publiz dzb%s the OBCD.



When showlol countries reduce public molebteotngss ?

- Wiy Inferest rete MRk prowium )

(global irwestors charge an Tnterest rotfe ek prmivm)

— According 1o Ab=d+ M-V b, cowinnies With larngest b il ned to M the
longest primary Suipinses In oroler o awotel o explasive elebt poth ( shocks
force LI~ Vi) preitive) on whtich, olebt e withowd Limi.

— Limiteel primany sudplunsess = wm indated nahions face ever increasing elebt
= ik of insoliinty (Hvs conld ledol to serf-ulfitlivg olebt crizes)

How : gradual path to global awerage

No simple answer,

No eimple tink between olebt rakivs, jwterest radte prmivim charged, amd +he

sirengith of th case for clobit teduchvn, a Lot depends on:

1. olebt oWnLrghip. .
e.q. Jopan : domesttc. creditore = ot face an inferest rote Hzk premiim
2. olubt matwrty. longer term > more Hme o rouse requuirecl primany SUkplusts

3. factors such as e stength of political comansws arownd ookt redinction amol
the efficiency of tax collectin setvicet

2. Wow: ethur rRakoNs

= wnfol v Leaure debt ok o bwiden on fdwe genarochivns

Bt (f debt 15 all clomest hAdL, She next genedochon yoll Likely nhent
the gn%pom!ﬁng st .muﬂ

1 olobt rortty rtces dlue o ehocks, ifs fairto spread the toste aumsy genieeions
— nflativn Nek
T > B = impaired real retum, o bonde poy fixed nominad vadue
High inflortion of +he. 19705 . help clear o £arge chunk of the post WWIL olebt spike,
bwt geverument bonds became knowm ak “centificates of confication” G&AR)
lsp: CB 226 N i geftm 7, g Hdl
Also Df@&omtm%)c_ on Wighur infloetivn target to Getp gevetnment getting o

- orowdung out

Governweit bords asuth o leue br. of the global eavings, amd. Limik
The Swpply O funding $or private Loor progecte- "

some go further and contend that ample supply of government bonds is crucial in
meeting the needs of the financial system for safe assets, e.g. banks often invest
saver deposits in government bonds and use those bonds as collateral in sourcing
funding in international money markets



Hew are Noing dlebt rothins to be explained 2

I Insome accounts, Nsing publie clebt = optimal response to
economit olevelopmat
2. At 2LB. fizcal expansion SUppuTs eLoNOMAL reCovery
3. Many forms of Inwestment genarotte positive externcdiizs.
4. Drivom by polthical economy effecte (dleflurt bins)
Strvtfegt Dedt Accmmnlochon -

Political parties in government can limit the future actions of political opponents who
replace them in o¢ ce through increasing debt and hence future repayments so that

budgets do not o§er space for expenditure on political priorities
particularly applies in polarized political systems and those leading to frequent

changes of government
Excast, owput tougets - political incewtives to expomd. output ahead.
aewwiwcgmt% 10})3;17‘91&0»{ deficits and H@%}f{)ﬂ&b}‘ mﬁs ¢
o Frecal Coumaile: wotthologe agoivwt mefficient olabt accummlertion
0-q- Offive for Budget Responaibility (OBR) tnthe UK
scrutindze frecal plans amd expose hiddon defluit bl .



