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A New Policy Tool

@ Asset Purchase Facility borrows £200bn reserves at Bank Rate and uses

them to buy bonds from the non-bank financial sector at an average coupon
of 5%

@ Unsterilised open market operation with objective to get nominal GNP
growth back to 5% or more:

© Implemented to offset zero bound and planned to be withdrawn gradually;
© Relaxes government's present value budget constraint;

@ Portfolio Balance effect for non-bank financial intermediaries;

@ Announcement effects;

© Bank lending.
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Basic Policy Idea

UK Policy Rate
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Output and Interest Rate Effects

Bond rate LM (1\14)

. CC(Reserves, EFP,
. Gov. Exp)

Output

@ Reserves issuance pushes out LM curve and also CC curve as external
finance premia are relaxed and demand shifts out
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Announcement Effects |

Amount of new unsterlised Cumulative total of unsterilised Unsterilised asset purchases

Announcement Date asset purchases (£Bn) asset purchases (£Bn) as percentage of net debt
11th February 2009 75 75 101
5th March 2009 50 125 161
Tth May 2009 50 175 218
Bth August 2009 25 200 237
5th November 2009 0 200 231
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Announcement Effects Il

Total impact of QE over event study on key variables

Level Slope Curvature
Gilts Yields. 102bp 457 bp 39bp
Corporates Yields (AkA) | 725bp 349bp 825bp
Inflation Forwards ‘ 5 Years 10 Years 20 Years
| 36 bp 38 bp T2bp
LIBOR Spread | 3 Months 6 Months 12 Months
| 30.1bp 385bp 39.5bp
LIBOR-OIS Spread | 1 Month 3 Months
| 19.7bp %.38bp
FTSE Index Values | All Share Pharmaceuticals Mining Mobile Telecoms Banks  Oil & Gas Producers
(% change) EES 0.283 495 634 082 663
Stocks in Major UK Banks | HSBC Standard Chartered RBOS Barclays
(% change) | 436 213 2198 3443
Exchange Rate | Euro/Sterling USY/Sterling
(% change) | 323 305
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Monetary Analysis

@ £200bn split between increase in reserves and creation of non-deposit
liabilities (recapitalisation)

School of Economics (KSE) National Bank of Serbia Seminar 13th May 2011



Government Liability Curve
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compare to the macro-finance yield curve
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Macro-Finance Yield Curve

@ The short rate is the sum of two latent factors; level and slope
ir =00 + Lt + S¢

@ Monetary policy acts through a Taylor Rule. The yield curve factors
are connected to 71; and y;

@ The level is the perceived inflation objective of the CB:
Ly =pli—1+ (1 — PL) Tt + €1t

@ The slope is set by CB to stabilise 77; and y;:
St = 8yYr +&n (e — L¢) + us s where us s = p, us 1 + €s,t
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Estimating this problem

Rudebusch and Wu (2008) Structural Model
@ New Keynesian Structure drives macroeconomy

e = LT+ (1 —p, ) (@p1mTe1 + 0n27Te2) + &y Y1 + €xt

Ye = ﬂyEt)/tH + (1 - P‘y) (ﬁylyt—l + ,Byg)’t—2> — B, (it—l - L;rnfl) eyt

@ Standard no-arbitrage formulation for the yield curve

ANy = Ao + M Xe; vi (”) =1 (an + b,/qxt)

n
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Diebold, Rudebusch and Aruoba (2006) Non-Structural

Model

o yi(1) =L+ S (l;e;\) + G (% — eT’\) where lambda is fixed

and the L;, S; and C; are time varying

Le—py

o St—Hs | =
G —pc
11 K12 @13 Lev—py 7: (L)
K21 @22 K23 St-1—ts |+ | n.(5)
X31 K32 @33 Cio1—puc 1, (C)

@ The state space system is then written in a vector/matrix notation as:
(ff —u) =A(fi-1 — ) + 1 and y; = Afi + €. Where where
fl = (Lt St, C¢, CUy, INFL;, FFR;). This methodology allows for
bidirectional feedback between the interest rates and the
macroeconomy.
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Estimated Impact Oct. 1992 to Feb. 2009

Nominal October 1992 to February 2009
Level Slope Curvature
Constant 7.38379 0.255671 1.64982
(0.3248)++ (0.3663) (0.4528)++
Trend —0.0155141 —0.00925716 —0.0131344
(0.003090) =+ (0.003481 )+ (0.004306 )=
Inflation Exp. 1.15956 -1.11033 —0.842676
(0.1363)++ (0.1535)++ (0.1650)++
Real Activity 0.274424 —0.168530 0.155721
(0.05551)++ (0.06145)++ (©.07722)%
Unemployment —0.455764 0.0572309 0.215328
(0.07710)++ (0.08346) (0.09933)+
Financial Returns 0.0128929 -0.0689577 -0.278671
(0.02611) (0.02912)« (0.03641 )%+
Libor 0.671020 0.671423 0.844724
(0.1188)++ (0.1325)1x (0.1665)++
IFO —0.0448944 0.111213 0.113856
(0.01140)++ (0.01288) 1+ (0.01632)+
German Ret. Sales  -0.0138904 0.0931447 0.148029
(0.03021) (0.03396)++ (0.04277 )++
U.S. Non-Farm Pay. -0.373923 0.110858 0.
(0.05747 )++ (0.06487) (0.07922)
Feds Funds Rate 0.367788 -0.113737 —0.00702
(0.03897)1x (0.04304)+ (0.05574)
BoE Policy Rate -0.0228950 0.340386 —0.253459
(0.06804) (0.07728)1x (0.00650)+
Fiscal Policy 0.0296201 —0.00976801 0.003389
(0.003065) 1+ (0.003459)+x (0.004397)
Euro Effective ER  0.0635058 -0.0725216 —0.0948235
(0.01059) 1+ (0.01187)5x (0.01487)1x
Dollar Effective ER  0.0219838 —0.0293055 -0.0278929
(0.009725)+ (0.01098)++ (0.01361)«
UK Effective ER -0.0747123 0.0857165 -0.0129110
(0.01178)1x (0.01346)++ (0.01660)
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Impulse Responses of Forwards
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e Impact of QE on Forwards
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Portfolio Balance Model

Households

ma(EoZﬁtﬁ‘[ = W

)]

+ a budget constraint u
Households supply labour

Recieve transfers from gov. and dividends

FArms

maxEoéﬁ‘[PA(i)Yt(i)met(i)f%‘[ i

Pragy
Monopolistically competitive firms
profit maximisation is subject too aggregate prices
and the productivity of labour

Conventional Monetary Policy
= prRes+ (L= pr)(@sfe+ k) + F
Monetary policy shock

Government Budget Constraint

Bt (k- ea) = o - [ £+ 22 Jar (3-0)bia- 2ai

No government spending

The governmentissues short term debt by
and long term debt by ¢

Sells debt to central banks and households

Interest Rates
R* Returns to Households R = ﬁﬁw ﬁE(ARL‘t—l
R Shortterm nominal
R, Long term nominal E[R“q

=piiy+er

PENV -

ff Natural Real Rate
Aggregate demand shock

Unconventional Monetary Policy

G = pades + &1

Asset purching shock

Fin. Intermediaries
R = ERuu + v(b. - bu)

Acceptdeposits from
households at R*
Earn profits on Rrand Ry

Market clearing

bLe = -+ Vi

Supply of bonds available
to households is taken
up by financial
intermediaries

@ Government purchases offset the household preference for short term bonds
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Portfolio Effects and AD - Zero Bound

MNatural Rate of interest Real Output
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Bank Capital Model

Households Production

Consume and produce Monopolistic compefition
Calvo- pricing

Standard intertemporal

preferences over consumption  Production function

—6Cr = Ti=Zi+aKp + (1 - a)H:

where Zis TFP

—GE[Co1]+ R~ E[m]
Euler consumption equation

Hold deposits with banks and
need loans to finance Ii-Hi+X—-0C: = xH,

investment activity

Labour market equilibrium

Banks

Provide loans to households subject to a
monitoring cost 4

Take deposits from households and pay
deposit rate R which equals the policy rate

Households can only finance investment with bank loans
so stock of physical capital equals level of bank loans
g:Ke=L;

Banks hold no assets other than loans so

Li=B:+D:

Bank capital is defined by

B: = y[62(R* ~ R)Dry + R*Bey + 0:1RRE — 62RRey | — 1
and bank leverage by

Li=Bi=01R%, —62Re - A

Monetary Policy

Conventional Policy Rule

R: = pRe1+ (1 - p)azn + ar¥ + axK)

Inclusion of K reflects financial stability concerns

Unconventional Policy (7) - a bank levy/subsic
7= v(E[RL ~Re1 |~ (RE-R2)

Interest Rates
R =Policy/Deposit Rate (short term nominal)
R* = Return on Physical Capital
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Bank Capital and AD
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J=2 Benchmark rate Ey(Ae — Aer1) + B (Apsra)
RE Yield on government bonds RT — ( vl l) EFP
/
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Reserves and AD

Employment Goods Sector Real Wages Monitoring Employment Asset Price
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QE Next Steps

@ Raw estimates suggest 100bp from announcement effects and a similar
amount from macro-finance yield curve

@ Theoretical models find limited role for portfolio balance effect but
significantly more when credit policy acts on bank capital or on bank
liquidity - models do not have long and variable lags...

Question of whether to purchase more illiquid/riskier assets
Work on Exit Strategy from fiscal, low rates and QE

Consider case for negative QE or bank capital taxes in a boom

Basel 1l is about stocks but our models improve business cycle dynamics...
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