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Abstract 

We est imate a smal l  sectora l  V A R  model of  the UK macroeconomy. 

This model  i s  t he n  u sed to si m u l a te the  e ffec t s  of  an exogen o us 

monetary policy shock upon asset prices, bank balance sheet variables 

a nd final target variables (real output and prices), for the personal and 

corporate sectors. Significant  sectoral d i fferences are found a mong the 

channels of monetary transmission. In  addition, the use of sectoral data 

facili ta tes the identification of  distinct money and credi t  channel s in  the 

t ra nsmi ssion of monetary pol icy.  These resu l ts contra s t  w i t h  the 

ambiguous findings on the roles of money and credi t  i n  the l i terature to 

date. 
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1. Introduction 

"Though many macroeconomis ts would profess little uncertainty about  it, the 

profession as a whole has no clear answer to the ques tion of the s ize and natu re 

of the effects of monetary policy upon aggregate activity." Sims (1992) 

Sterli ng's membership of the ERM was suspended i n  September 1992. 
Th e abandonment of the excha nge ra te a s  the expl ic i t  i n termed i a t e  

target of monetary policy left a void i n  the framework wi th in  which 

econ omic policy was conducted in the UK. The a uthori t ies responded 

by i n t ro d u c i ng,  for the f i rst  t ime,  an e x p l i c i t  target  range for the  

u l t i ma te objec t i ve of monetary pol i cy - price i n f l a t i o n .  M oreover, 

i nstead of  se tting target ranges for one or more i n termedi a te va riables, 

the Chancel lor  i n trod uced the concept of moni toring ranges for bot h  

b r o a d  a nd n arro w money a ggrega tes .  These mo n i t o r i n g  range s  

speci fied growth rates for M 4  a nd M O  outside which 'there would be 

i ncreasing cause for concern' (HMT 1992). 

This  new moneta ry framework has re-focu sed a t te n t i o n  u p o n  t h e  

domestic transmission mechanism of monetary policy wi thin t h e  UK. 
A nd ,  i n  part icu lar ,  upo n  the u ncerta i n t i es which s ti l l  surround i t s  

operation - a s  reflected i n  the opening quota tion from Sims. Wi th what 

speed and magni tude do changes in the monetary pol icy i ns trument 

feed into price infla tion? What role do monetary aggregates play in  the 

transmission of monetary policy? Is i t  sensible to set moni toring ranges 

for both (or ei ther ) broad and narrow monetary aggregates? 

These u ncertaint ies  are clearly not d isti nct  to the UK. I ndeed, these 
types of question continue to underpin much of the current research i n  
monetary economics. With these questions in  mind, this paper seeks to 

address four aspects o f  the monetary transmission process: 
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(a) to  define empirica lly some key fea tu res of the monetary t ra nsmiss ion 

mechanism in the UK, using a small reduced-form system; 

(b) to delinea te, and quant ify, some of the principal in termedia te channels 

through which this transmission mechanism operates; 

(c) to determine whether, and how, these channels of monetary t ra nsmission 

may differ sectorally; and 

(d) on the basis of (a)-(b) ,  to eva luate empirically con tending theories of the 

monetary transmission mechanism. 

The rest of the paper is planned as fol lows. The next section d iscusses 

i n  more deta i l  the theoretical  a nd empirical background to the fou r 

i ssues addressed by the paper. Section 3 considers the methodological 

approach adopted a nd co n tra sts  thi s wi th conten d i ng a pproaches; 

whi le  in Section 4 we d i sc u ss the construction and properties of  the 

d a ta u sed in estima t ion .  Section 5 presents the resu l ts, a nd o ffers a n  

i nterpreta tion of  these i n  the con text of (a )- (d ) above. Section 6 briefly 

summari ses and concludes. 

2. Motivation 

To take each of the four i ssues in turn : 

(a) Defin ing the  Moneta ry T ransm iss ion  Mechanism. The mon e t a ry 

transm i ssion mechani sm can be thought o f  a s  a t ime-series mapp i ng 

between the monetary po l icy i n strumen t a nd t he set o f  f ina l  target 

v a riables. Typical ly, thi s mapping will occur via a set of i n termediate 

va riables. M ore speci fica l ly,  the monetary transmi ssion mechanism is  

concerned wi th the endogenous behaviour of the intermediate a nd fina l  

v a riables i n  response to exogenous pol icy impulses. N o  transmission 

mecha n i sm - moneta ry or other - can be d efined u nless the (weakly) 

exogenous d r iving force which set s  this mechan i sm i n  motion is  first 
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identi fied . Bu t pol icy typical ly  opera tes via a reactio n fu nction and is  

t h u s  i n  pa r t  e n d o g e n o u s .  A nd d e c o u p l i ng e x o g e no u s  f r o m  

end ogeno u s  policy i mpulses i s  i nherent ly  problema t ic ;  there i s  a n  

i dentification problem to be sol ved . This  ident i fica tion problem lies at  

the heart of the u ncerta in ties which persist regard i ng the nature of  the 

monetary transmission mechanism [Sims (1992)]. 

What  i s  mea nt by pol i cy exogenei ty?  I n  defi ni ng the tra nsmission 

mechanism, exogenei ty of the monetary i nstrument is  important in  two 

senses.  In  an economic sense, the i nstrument must, a t  the margin, be 

perfectly c ontroll able by the m onetary a uthori t ies :  the endogenous 

respon se of the instrumen t to developments i n  the economy must occur 

sol el y th rough the au thori t ies' reactio n function. I n  a sta tistica l sense, 

sufficient restrictions need to be imposed to al low the identi fica tion of 

this  reaction fu nction a nd the (primi t ive)  shocks perta i ni ng to i t .  We 

are mind fu l of both exogenei ty issues here. ( 1 )  

The i nstru me nt of monetary pol i cy in  the UK takes the form o f  the  

m i n i mum rate  a t  wh ich the B a nk o f  E ng l a n d  is  w i l l i n g  to  su p p l y  

margi na l  fu nd s  t o  t h e  d i scou nt marke t .  Prior to 1981 th is  ra te w a s  

s ignal l ed b y  t h e  M i n i m u m  Lend i ng Rate ( M L R ), s i nce w hen i t  has  

typica lly taken the form of  the minimum rate (the 'stop' rate) at  which 

the Bank i s  wi l l ing to d isc ount  el igible bil ls from the disco u nt market . 

These ra tes sa t i sfy the control labi l i ty cri ter ion. I n  the market for the 

sho rtes t-ma t u r i t y  ( Ba nd 1 a nd Band 2) el i gib le  b i l l s ,  the Bank is  a 

k now n ra te-setter:  the su pply of reserves i s  perfect ly e last ic  a t  the 

authorities' desired ra te. M oreover, movements i n  th is  minimum rate 

are  w id e l y  recog n i sed as pro v i d i n g  the tool  by w h i ch c h a nges  i n  

monetary pol icy are signa lled to the markets. Thus, the 'stop' rate i n  

t he UK appea rs to sa t i sfy the eco nomic exogen e i ty character ist ics 

(1) This exogeneity issue was considered, using very different techniques, most recently by 

Bemanke and BLinder (J 992) and Romer and Romer (1990). Our approach follows that 
of Bemanke and BliJlder (J 992). 
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req u i red of  the  monetary pol icy i n st ru ment  i n  any a na lysi s o f  the  
transm ission mechan ism .(2) 

The issue of sta t istical exogeneity is largely methodologica l  a nd is left 
to the next section . Su ffice to say, however, tha t monetary impul ses are 
identified by impos in g  the restriction that there is no contemporaneous 

feedback from non-po l icy variables onto the pol icy instrument .  The 

co mb in a t i o n  of i n forma t io n  a nd d e c is io n  l a gs su ggests  tha t  t h is 
restriction is l ikely to be sat isfied when using monthly data, as  here. 

(b) Defin ing Channels of Moneta ry Tra nsmission .  H a v i n g  defined the 

ti me-series mappin g  from the monetary instrument through to a set  of  

f inal target variables, a fu rther quest ion is of obv ious interest :  what are 

the principa l  propa gat ion mechanisms through which these monetary 

impul ses a re transmitted ? 

T h e re a re ,  o f  c o u rse, m a n y  s u c h  p ro p a ga t io n  mech a n is m s .  O f  

part icular interest is  t h e  role of commercial  bank (and bui ld in g  society) 

money a n d  credi t in the moneta ry tra nsmission process . The role o f  

ban k  ba lance sheet variabl es, emphasised as early a s  Friedma n a n d  

Schwartz ( 1963) and Sims (1972),  rema ins a key feature of  the monetary 

d eb a t e  tod a y .  T h is ro l e  i s  h igh l igh ted , a t  a po l icy l evel ,  by the  

c o n t in u i n g  w id es p re a d  u se o f  ba n k  ba l a nce sheet  v a r i a b l e s  as  

in termed ia te ta rgets or ind icato rs i n  the cond uct of moneta ry pol icy . 

Theore t ica l l y ,  the emergence of  a gro w in g  l i tera t u re s tressin g  the 

imp o r t a n c e  of e n d o ge n o u s  ba n k  b e h a v io u r  in t h e  m o n e t a r y  

transmission process [ see, for example, the survey in  Gertler (1988)] has 

a d d ed substance to this d eba te. And - pe rhaps most impo r ta n t ly -

(2) Conveniently. these instiwtional characteristics of the . stop ' rate enable us to side-step 
many of the empirical tests conducted by Bemanke and Blinder (1992); they use the 
Fed funds  rate - an endogenous interbank rate - as their policy instrument for the US. 
Neither do we pre-testlo ensure that our policy instrument necessarily has explanatory 

power over final va riable s [as  in Bemanke and Blinder (1992)J: in many ways, it is 

precisely this hypothesis which is being tested when simulating a monetary policy 

shock. 
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empirical differences of opi nion have remai ned regarding the role of  

bank bal ance sheet variables in explaining nominal ou tput,  over and 

abo ve, for example, fin anci al prices [see the e vi dence s u r veyed i n  

Bernanke and Blinder ( 1 992)]. These debates have ensured that the role 

of ban k  balance sheet variables in the monetary transmission process 

has remained an active area of academic research. 

One of the most topical aspects o f  this  research is the long-pu rsued 

money versus credit debate. This debate, d ating back at least  as far as 

Brunner and Meltzer ( 1 972), has been given a fresh i mpetus recently by 

a s tr an d  o f  l i terat u re s tressi n g  t h e  i m po r tance o f  c re d i t  m arket  

i mperfections in the monetary transmission mechanism [ see, inter alia, 

Bern anke and Bl inder ( 1 988, 1 992),  Gertler an d G ilchrist ( 1 99 1 ,  1 992 ), 

Kashyap, Stein and Wi lcox ( 1 993), Dale and Haldane ( 1 993a, b)]. These 

papers, by incorporating the possibi l i ty of imperfect substi tu tabil i ty 

between bank an d non-bank sources of credi t, identify an independent 

c red i t  mu l tip l ier w h ich o perates o ver an d above the convent ional 

monetary mul t ipl ier fo l lowing a monetary shock [ see Bernanke and 

Blinder ( 1 988)J. This suggests a role for commercial bank credi t  in the 

transmission of monetary impulses, in  ad dition to, or i nstead of, ban k  

deposits .  

But empirical evidence on the rel at ive contribut ions o f  money and 

credit in the propagation of  monetary policy impulses remains only 

tentative. Sometimes it  is conflicting; contrast King ( 1986) and Romer 

arid Romer ( 1 990) with Gertler an d Gilchrist ( 1 992) and Kashyap, Stein 

and Wilcox ( 1 993) .  More often it is ambiguou s; consi der Frie d m an 

( 1 983 ) ,  Bernanke an d Bl inder ( 1 988, 1 992) .  These ambigui t ies derive, 

overridingly, from the high col linearity between aggregate money and 

credit, which in turn stems from the commercial banks' balance sheet 
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constraint .  This constrain t  mea ns that, almost by defini tion, aggregate 

money and cred i t  move together.(3) Thus ident i fying thei r potentia l ly 

separa te effects is  hindered . This  problem is  particularly acute i n  the 

U K, where ba nks typica l ly hold a much smal ler pro port ion of  their  
a ssets i n  non-bank securi ties, such a s  bi l ls or bonds, than, for example, 

is the case with US banks. 

( c) Sec tora l  Cha n nels of Mone ta ry T ra ns m iss ion. The e s t i m a t i o n  o f  

d i st inct sectoral tra nsmission mechanisms a fford s both econometric 

a nd economic benef i ts .  From an econometric perspect ive, the use o f  

sectoral d a ta i mplies that t he banks' balance sheet constra int need no 

longer apply. High col l ineari ty between money a nd credi t  is  no longer 

i mposed; i t  i s  possible for sectoral money a nd cred i t  d a ta to d isplay 

d i f fer i ng responses to m o net a r y  i m p u l se s  e v e n  i n  the l o ng r u n. 

N otab l y ,  t h e  papers  to d a te w h ich  ha ve bee n most  su ccessfu l i n  

dis t inguishing money and cred i t  effects have a lso used d isaggregated 

d a ta .  These studies have typical ly  been concerned with a d i st i nct ion 

based upon smal l  versus large firms [ Gertler and Gi1christ (1992) ]. Here 

we use a sectoral d isti nction - persons and corporates - which is both an 

econometrical ly efficien t  and novel way of  identi fyi ng dist inct money 

and cred it  effects. 

The advantages of sectoral data a re not exclu sively econometric .  It is 

l i kely that  the degree of subst i tu tabi l i ty between bank and non-bank 

s o u r c e s  o f  f i n a n c e w i l l va ry a c r o s s  se c t o r s .  D u e  t o  v ario u s  

i n formational asymmetries, smal l  fi rms and persons are typical ly  less 

able  to access non-ba n k  sources o f  cred i t .  Fo l lowing Bcrnanke a nd 

B l i nd er (1988) a nd Dale and Ha ldane ( 1993a ), t hese subst i t utabi l i ty 

d i fferences sho u l d  be reflected i n  d i ffere nces i n  t h e  ch a n ne l s  o f  

monetary transmission .  Gertler and Gilchrist (1991,1992), usi ng a smal l  

(3) For exam ple . the correlation between aggregate M4 and M4lending in the UK over our 
sample period was 0.99 for the level of the aggregates, and 0.92 for changes in the 

aggregates. Moreover, since this collinearity is generated artificially (by the balance 

sheet constraint), standard means of orthogonalisation caMot 'solve' the problem. 
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firm - large firm di stinction, present evidence to support this a ssertion. 

They fi n d :  ( i )  a l a rger ro le  fo r b a n k  cred i t  i n  e x p l a i n i ng o u t p u t  

f luctuations for smal l  firms tha n for large; (i i )  a larger and speedier role 

fo r monetary pol icy more genera l l y  for sma l l  f i rms tha n for l arge.  

D i fferen t  set s  of  agen t s  a re fo und to exhibi t behavioura l ly  d is t inc t  

monetary propagation mechani sms.  Ident i f ica t ion of  these sectoral 

d i fferences is no t o n l y  cen tral  to understa nd i ng t he t ra nsmiss ion  

m ec h a ni s m  a s  a w h o l e , b ut a l so p r o v i d e s  an  i ns i gh t  i nt o  h o w  

economica l ly  meaningful i t  may be to cond uct  moneta ry policy w i t h  

reference t o  aggregate bank balance sheet variables. 

(d) Dis tinguishing between contending theories of the monetary tra nsmission 

mechanism .  Sims ( 1 992) dichotomises existing models of the moneta ry 

transmission process into: ( i )  I S / LM-Monetarist  models, which a scribe 

a powerful role  to monetary policy shocks in  the generation of  business 

cycle dynamics; and ( i i )  Rea l  Business Cycle (RBC) models, where the 

ro le  of n o m i n a l  m o n e t a ry shocks is weak ,  a nd o u t p ut a nd p r i ce 

d y na mics  a re d r i ven pr i nc ipa l l y  by shocks t o  'deep'  parame ters  

(productivit ies and preferences) .  

Pro v i d ed moneta ry shocks a re suff ic ient ly  we l l -def ined,  i mp u l se 

respo nse funct ions  and var ia nce d ecomposi t i o ns o f  the  var iables  

comprising the transmission mechanism should offer a useful means of  

eva luating these contend ing theoretical approaches. I t  i s  only when 

pol icy endogeneity probl ems emerge that  the t ime-series responses 

from the t wo models become blurred [ see Sims ( 1 986) ] . S ince these 

endogeneity issues have been formal ly  addressed here, our estimates 
are particularly wel l -placed to d i sti nguish bet ween the two classes of 
model . 

3. Methodology 

A s  s ta ted a t  the  out se t ,  o ur a i m  i s  t o  d e l i m i t ,  a nd q ua nt i fy ,  t he 

structural effects  of  a monetary pol icy change. Clearly, to do this  we 
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need fi rst to defi ne a s t ruc tura l  model .  Thu s  consider the fol lowing 
l i near,  d y na mi c  system of equat ions, w hich we assu me defines the 
' true' structure of the economy: 

Ba Y t = B(L) Y t + U t (1) 

where Y t i s  an n x 1 vector of economic variables; BO is  a n  n x n matrix 
o f  i m p a c t  m u l t i p l i e rs ;  B(L) i s  a kt h - o r d er m a t r i x  o f  s t r u c t u ra l  
polynomials i n  the lag opera tor L (such that B(L) = BIL + B2L2 + ... BkLk; 
a nd Ut i s  an  n x 1 vector of  stru ctura l  d is turbances, w i th covariance 

matrix Eu' 

There are an  i nfi ni te number of ways i n  which the structural parameter 

a nd disturbance terms in (1) may be identified . Bernanke a nd Blinder 

( 1 992 )  d efi ne two broad approaches to this identification problem.(4) 

The first approach is to est ima te (1), the structural  form, d irectly. This 

is the s ta n d a rd a pproach in the s imu l ta neo u s  eq ua t ion l i tera t ure.  

I d ent i fica t ion  co mes fro m assu m i ng e lement s  o f  the y vector are 

s trongly exogenous.  This, in  turn, places zero (exclu sion) restrictions 

on blocs of the B matrix. 

I n  pri nci ple, given a su fficiently wel l-articu la ted theoretical  model , 

i mplementing such a structural approach would be straightforward . I n  

prac t ice, theory i n  general  - and monetary theory i n  part icu lar  - i s  

rare ly  s o  wel l -d e fi ned o r  u na mbiguous a s  t o  suggest such (s tro ng 

e x·ogenei ty ) restrictions. Using exclusion restrictions for identification 

is  thus a t  best problematic and a t  worst ' incredible' [Sims ( 1980a »). This 

problem is  particularly acu te when defi ning the monetary transmission 

mechanism, since competing ( RBC and IS/LM ) models would suggest 

s trictly opposing exclusion restrictions. 

(4) The dichotomy is no more than illustrative. The two approaches differ only in that they 
impose different classes of identifying restriction on the underlying structure. 
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The second approach, fol lowed here - and in  recent papers by Bemanke 

a nd Bl inder ( 1992) and Sims (1992) on the tra nsmission mecha nism - is  

to  consider est imation of the red uced-form of (1): 

(2) 

wh ich c a n  be g iven the  more conventi o nal Wold  m o v i ng-a vera ge 

representa tion: 

Yt = C(L) Et (3) 

where C(L) == (J - BO-1B(L)r1 is the reduced-form lag polynomial mat rix ;  

et == Ba -1 Ut i s  a vector o f  red uce d - fo rm d i s t u rba nces; a nd I i s  t he 

ident i ty matrix. 

E q u a t i o n  (3) d e fi n es t he pa th  of  the e nd og e n o us va ri ab l es as a n  

( i nfi ni te-order) d is tribu ted lag of past structu ra l  d i st urba nces. The 

l i te ra t u re on vec t o r  a u t o regressi o ns ( V A Rs )  looks  spec i fi call y  to 

est ima te and so lve a system such as (3). Rest ric t ions a re then placed 

u p o n  B a n d  Ut, s uc h  a s  to a l l o w  i d e nt i f ica t i o n  o f  t h e  s t ru c t u ra l  

parameter and d is turbance terms (Ba, B(L) a nd Ut), gi ven empirical  

estimates of C(L) and Et. 

The orig inal ident i fying restricti ons employed i n  V AR models were 

those of Sims (1980a) .  These are worth rehearsing. Note that if Ba - the 

m"a t ri x of i mp a c t  m u l t i p l i e rs - w e re k no w n ,  t h e  s t ru c t u ra l  l a g  

polynomial matri x  and d isturbances could be derived d irectly from (3) 
given estimates of  C(L). I n  practice, Ba is  not known. But we do have, 

from (3), an est imate of the co va ri a nce ma tri x  of the red uced - form 

errors : 

, 

� E = E( e e') = BO-1 �u BO-1 (4) 

Sims proposed two iden tifying restrictions: that �u was d iagonal ( the 

structu ra l  shocks are ort hogona l )  a nd tha t Ba was l o wer  t ri a ng u l a r. 

11 



From (4), these restrictions are sufficient to identify exactly Ba from Lt' 
and thus B(L) and Ut from (3) given an estimate of C(L).(S) 

The key restriction, from an economic perspective, is tha t u po n  Ba. I t  

i mposes a con temporaneo us, recu rsive form o n  the system.  This  i s  

consis tent  wi th  a W o  Id causa l  ord ering. As  first out l ined by Cooley 

and LeRoy (1985 ), th is  structu re is restrict ive as an economic mat ter. 

H o w e ve r , i n  so fa r as d e f i n i n g  t h e  t ra n s m i s s i o n  mecha n i sm i s  

concerned,  these restrictions are not particularly onerous. I ndeed, they 

offer some advantages. 

To see this, note tha t our i nterest is fundamentally with the behaviour 

o f  t h e  e c o n o m y  fo l l o w i n g a m o n e t a r y  p o l i c y  s h o c k .  T h e  

contempora neous, recursive structural form offers a simple mean s  of  

i so l a t i ng t h i s  po l i cy s h o c k ;  t h a t  i s, o f  sa t i s fy i n g  t he s t a t i s t i c a l  

exogenei ty req u i rements  d i scussed i n  t he previo u s  sect i o n .  S ims' 

triangularisa tion of Ba means that each reduced-form disturbance, tt, is 

u n iquely associa ted wi th a structura l  d isturbance, Ut. Red uced-form 

shocks to the system are thus readi ly  in terpretable as pol icy shocks. 

Wi th monetary policy shocks wel l-defined, simulations of these shocks 

are straightforward . 

The d i sad vantage of Sims'  ident i fication proced ure is  that  the 'true' 

s t r u c t u re o f  t h e  eco n o m y  m a y  n o t  fo l l o w  a Wo Id ca u sa l  c ha i n .  

M o reover, reorderi ng the variabl es wi thin the recu rsive system may 

g enera te marked d i fferences in  the estima ted structural model.  These 

p robl ems have led to a l terna t i ve ( s truc tura l )  a pproaches to V A R  

i d en t i f i ca t i o n .  Rec e n t  exa m p les  here i n cl u d e  Ber n a n ke (1986 ), 

B l a n chard a nd Qua h (1989 ), Ga l i  (19 9 2 ) ,  King,  Plosser,  S tock a n d  

Watson (1 992 ), Shapiro and Wa tson ( 1 988). These approaches look to 

(5) Fonnally, rE contains n(n + 1 )/2 independent elements. This is the same 

num ber of elements contained in Ba provided the matrix of impact multipliers 

is triangularised, and I:u is diagonalised (and normalised on unity). These 

restrictions allow a unique (Choieski) decomposition of the matrices on the 

right-hand side of (4) - thus identifying Ba· 
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impose al ternative - typica l ly long-run - identi fying restrictions, which 

may have their sou rce ei ther s tr ic t ly  i n  economic theory [ a s  in ,  for 

example, Blancha rd and Quah (1989 ) ], or result  from prior estimation 

of  cOintegrat ing rel at ionships between variables [ a s  in ,  for example,  

King, Plosser, Stock and Watson (1992)]. 

The a d v a n ta ge of such a s tructura l  a pproach i s  tha t  i t  i s  no l o n ger 

n ecessary to i mpose tha t t he economy conforms t o  so me a rb i t ra ry 

recursive structure. But there is a cost .  With restrictions placed u pon 

the long-ru n, fewer restrict ions a re put  u pon the short-run ( im pact )  

m u lt ipl ier  BO for ident i fica tion .  As a resu l t, s truc tura l  - speci fical l y  

monetary pol icy - shocks may no longer be uniquely  identifiable from 

the reduced-form errors. Reduced-form shocks become a (potentia l ly  

compl e x ) l i near combi n a t ion  o f  the s t ru c tu ra l  shoc ks .  S t r u c tu ra l  

interpretation o f  the shocks i s  thus hindered, and the usefu l ness of  such 

a system for defin i ng channels of monetary transmi ssion is  t hereby 

l imi ted . 

Th is  problem i s  pa r t icu la r ly acu te when long-run res t ri c t i o n s  are 

imposed o n  the ba sis of coi n tegra tion rela tionships .  In  such a system, 

shocks can, by defini tion, emanate ei ther from the resid uals  from the r 

cointegrating vectors ( in  which case they ha ve a temporary effect )  or  

from the  rema i n i ng n-r co mmon stochastic trends i n  the system ( in  

which case they ha ve a permanent effect )  - see King, Plosser, Stock and 

Wa tson ( 1 992). In  ei ther case, i t  is  ex tremely d i ff icu l t  to g i ve t hese 

reduced - form i n nova t ions a s t ructura l  i n terpre ta t i o n .  H a v i ng a n  

agreed -upo n  struc tura l  model may help the i n terpreta t ion  of t he se 

l inear combinations of  shocks las in  King, Plosser, Stock a nd W a tson 

( 1992) ]. But  monetary economics  does not  typica l ly  o f fer such a n  

'oH-the-she)f' structural model .  

There appears, i n  a sense, to be a trade-o ff bet ween t h e  theoret ica l 

u nderpinnings of the restrict ions used to identi fy the structural  model 

and the u sefu lness of the resul t ing model for policy purposes. Thi s  

t r a d e - o f f  b e c o m e s  l e s s  d i s t i n c t ,  ho w e v e r ,  i f  t h e r e  i s  n o  
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c o nt em p o r a neo u s  feed ba c k  o nto t h e  reac t i o n  f u nc t i o n  from the  

non-policy variables. There is then a theoretical justification for p laci ng 

the monetary po l icy i nstru ment a t  the top of a recursively ordered 

system.  As argued in Sec t i o n  2, w i t h  the monthly  d a t a  u sed here, 

i nsti tu t ional a nd informational factors mean that it is  i mprobable that 

pol i cy choices w i th i n  the month would be a ffected by the real i sed 

values of non- pol icy variables for that month. Weak exogeneity of the 

pol icy i nstrument - the i dent i fyi ng restr ic t ion - is thus  l ike ly  to be 

sa t i sfied . A nd thus the recu rsi ve mapping between t he pol icy a nd 

non-policy variables is  a val id representation. Provided this mapping 

i s  val id,  this  is  then sufficient to define accura tely the monetary pol icy 

t ransmission mechanism. 

Ordering the vector of non-pol icy variables i s  more subjective. Largely 

th is  is a n  empirical issue, si nce d i fferi ng theories - say, I S / LM versus 

RBC models  - would suggest compet ing orderi ngs of these variables 

[ Si ms (1992)]. Thus our approach is  to experiment wi th  a variety of  

order i ngs,  a l l o w i ng the  data  to a rb i t ra te between t hese a nd thus  

between competi ng theoretical explana tions. Tha t said ,  to the  extent 

that  we are concerned with the response of  the non-policy variables to 

i nnovat ions i n  the pol icy instrument,  the orderi ng of the non-policy 

variables is  irrelevant .  I f  the monetary pol icy instru ment is  ordered a t  

t h e  top of the sys tem,  the  respo nse o f  the no n-po l i cy var iables  to  

monetary policy shocks wi l l  be invariant to their ordering. 

A lthough it may not be desi rable to restrict the VAR to take accou nt of 

coi ntegra t i ng re l a  t ionshi ps, non-s ta t ionari ty i n  the d a ta ca nno t be 

ignored. Omi ssion of significant levels terms from the estimated model 

would i nd uce bias in the est ima ted coefficients and standard errors. 

The signi ficance of levels terms ca n be investigated by pre-test ing for 

t h e  e x i s t e nce of cOi ntegra t i ng re l a t i o nships  among the var iables  

conta ined wi thi n the V A R. If a long-run rela tionship does appear to 
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e x i s t ,  t h e  w h o l e  s y s t e m  s h o u l d  be e st i m a te d  i n  l e v e l s. ( 6 ) T h e  

'superconsistency' theorem [Stock (1 984 )] then ensures unbiasedness o f  

o u r  coefficient estimates. And the Wold decomposi t ion i s  sti l l  defined 

for non-sta tionary variables. Accordingly, impu l se response functions 

a n d  v a ri a nce d ec o m po s i t i o n s  a re u n i m pa i re d . E st i m a t i o n  i n  

unrestricted levels terms is clearly econometrically less efficient than if 
the system were (correct ly )  restricted in  i ts  long-run response .  B u t  i t  

a c co m m o d a t e s  - w i t h o u t  i m p o si ng - a n  e q u i l i b ri u m ,  w h i l st 

simul taneou sly ensuri ng that  the estimated reduced-form i s  i n  a form 

suitable for policy analysis. 

4. Data 

The monetary transmi ssion process within our system is defined over:  

a moneta ry pol icy ins tru men t (official  in terest ra tes) ;  i n termed ia te 

channe l s  o f  monetary t ransmission (ba n k  ba l a nce sheet v a riab les  

together wi th  various  asset prices); a nd fina l pol icy object ives  ( real 

ou tpu t and prices). Of these, sectoral data were col lected on the bank 

balance sheet and final target variables, al lowing separate  V ARs to be 

estima ted for the persona l and corporate sectors. A full description of  

the data and their sources is contained in the Appendix .  

The analysis of bank ba la nce sheet variables i s  h indered by the m a ny 

brea k s  in  the  UK aggrega tes cau sed by cha nges i n  the  sa m p l e  o f  

reporting banks. This problem was circumvented by col lec t i ng data 

from a consi stent  sa mple of  n ine  major ban k s. The i mpor t a nce o f  

bu i ld ing society lend ing and deposi t s, part icularly  for t h e  personal 

sector, meant data on ( tota l )  bu ilding society assets and l iabil i t ies were 

also included . Due to various reporting conventions, it was not a lways 

possi ble to observe the sec toral composi t ion of ba n k  lend i ng a nd 

(6) Such a system could, of course, always be reparameterised as an unrestricted vector 
error-correction mechanism, estimated in differences but with unrestricted lagged levels 
terms included. Uno weU-defined equilibrium is found between the variables, then the 
system can be estimated in differences. 
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d eposi t s  on a mo nthly  ba sis .  I n  th is  event,  the sectora l spl i t s  were 

est ima ted u sing quarterly d a ta .  The choice of  sectoral prices and real 

output data is  d iscussed in the Appendix .  

I n  add i tion  to moneta ry a nd rea l -side developmen ts, the a uthori t ies'  

reaction function may also depend upon the behaviour of asset prices. 

Certa in ly, a sset prices woul d  be expected to enter the reduced-form 

price and o u tput  equa tions. The possibility of signi ficant a sset prices 

effects wi thin our system was al lowed for by the inclusion of exchange 

ra te  a n d  stock market  var iabl es .  The fac t that  a sset price d at a  a re 

ava i lable i n stantaneously implies that  the ordering of  the V A R, w i t h  

o ffic i a l  i n t erest ra tes a t  t h e  t o p  o f  t h e  system, now rel ies  solely o n  

d ec i si o n - m a k i n g  l ag s, ra ther  t ha n  o n  i n fo r ma t iona l  de lays .  T h e  

p o s s ib i l i t y t h a t  t h e  a ut ho r i t i e s  m a y  respo n d  t o  w i t h i n -m o n t h  

m o v e m e n t s  i n  t h e  e x c h a n g e  r a t e  o r  t h e  s t o c k  m a r k e t  c a n  b e  

i n vestigated b y  re-orderi ng the variables such that asset price shocks 

l e a d  o f f i c i a l  i n t e r e s t  r a t e  m o v e me n t s ; re- o rd e r i n g  p ro vi d e s  a 

second-check on our exogeneity assumptions.(7) 

The V ARs were est imated using monthly d a ta from 1974 :6 to  1992:10. 

Consci o u s  o f  the cri t i q ue mad e i n  W a l l i s  (1974 ) ,  the d a t a  were a l l  

col lected in non-seasonal ly adjusted form. Following a multipl icat ive 

a pp ro a c h ,  the  d a ta were then l ogged before bei ng i n d i v i d u a l l y  

seasonally ad ju sted using a model-based procedure (STAM P) .  A l l  the 

variables appea red to be 1(1), with the exception of  the bank balance 

sheet and the price level variables, which were borderline 1(1)/1(2) over 

the sa mple .  Pre- tes t i ng the vari ables w i t h in  the sys tem u sing the  

Jo h a nsen (19 8 8 )  proced u re i n d i ca ted t h e  ex i s tence o f  l o n g- r u n  

rela tionships between the variables for both the personal and corporate 

(7) Sims (1992) reports that including the exchange rate helps strip out a large amount of 
endogenous interest rate movement previously thought exogenous - thus  facilitating the 
identification of exogenous monetary impul ses. 
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sectors.(B) Hence a l l  the va riables were entered in  ( logged)  level s,(9) 

g i v i ng o u r  sy s tem t h e  i n terpre t a t io n  o f  a n  u nre s t r i c ted v e c t o r  

error-correction mechanism. 

The optimal lag length on the V ARs were derived using a sequence of 

( l ikelihood ra t io)  exclusion tests. This  restricted the V A R s  to i nclude 

fou rteen lags of  each seri es. The est i mated V A R  coeffi c ients  a re i n  

themsel ves not very in terest ing and so are not reported here. I nstead,  

t he next  sec t ion considers t he i mpu lse response fu nct ions a nd the  

v a r i a nce  deco mpOSi t i o n s  em bed ded w i t h i n  the  sec t o r a l  V AR s '  

moving-average representa tions. 

5. Interpretation 

Figures 1 and 2 plot the i mpulse response functions of  each of the seven 

variables  ( i n terest and excha nge ra tes, stock prices, money ,  cred i t ,  

ou tpu t and prices) wi th respect to an  i nnovat ion i n  the i nterest ra te  

residual equivalen t to  a 1 % point rise in official in terest ra tes.Oo) These 

a re shown for the corporate and personal sectors and cover a fi ve-year 

horizon.  Standard error bands (of + two standard deviations)  a re a lso 

i ncluded . A l l  red uced - fo rm errors have been orthogona l i sed u s i ng 

Si ms' proced u re, such that  a shock to the redu ced -form i n terest rate 

residual  has  the in terpretat ion of a shock to the struct ural monetary 

pol icy react ion fu nct ion .  The order ing of the V ARs i s  a s  sho w n  i n  

Figures 1 and 2: officia l interest ra tes, the exchange ra te, stock prices, 

(8) Unit root and cointegration test statistics are not reponed, but are available on request. 

(9) lhe interest rate vllriahle was ent ered as log(I+r/l00). 

(10) That is. we are shockjng the unanticipated pan of monetary policy; the endogenous, 
an ticipated component ha ving been panialed out by the reaction function. This 
accords with the idcll that non-neutralities are greater for policy 'surprises'. 
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credit ,  money, rea l output, prices. (1 1 ) Since the variables are in logs, the 

i mpul se responses have the in terpretation of  cumulative growth rates 

r ela t i ve t o  base (excep t i n terest  rates which  can  be i n terpreted a s  

percentage point movements relative to base). The scales o n  each of  the 

variables have been standardised across the two sectors, such that the 

(different ia l )  responses between them can be considered. The result ing 

i m p u l se respon se funct ions can be considered in terms of  the fou r  

aspects of the monetary transmission mechanism discussed in Section 2.  

(a) D efin i ng the  Monetary T ransmission Mechanism. I n  genera l ,  the 

q ua l i ta t i ve p a t te r n  e x h i b i te d  by a l l  of  t he var iab les fo l lo w i n g  a 

monetary t igh tening accords with our priors. The effect of an i nterest 

rate rise is to: raise the exchange rate; depress share prices; reduce - a t  

least eventually - money a nd credi t  gro w th; and depress ou tput  and 

i nf la t i o n  o ve r  the med i um term.  Bu t the precise pa t tern s  a n d  lags 

wi thin these rel a tionships are not a lways a s  expected, and as such are 

worth discussing. 

The in terest rate impulse response funct ions suggest that the monetary 

instrument fol lows a mea n-reverting process . Posit ive i n novations i n  

o fficial in terest rates today are (partial ly) offset by falls in  official rates 

a fter abou t two years: as the effects of the earlier t ightening take effect 

u pon output  and prices, o fficial in terest ra tes endogenously fal l via the 

pol icy reaction fu nction. This mean-revert ing tendency wi thin o fficial 

rates is consistent wi th t he au thorit ies adjust ing monetary policy i n  

response to (randomly distributed ) temporary shocks. Recent evidence 

of mean-reversion in short-term i n terest ra tes is provided in Saunders 

and Unal (1 988). 

(11) The V ARs were re-ordered to a l low for the possibility that the monetary authorities 
may react to within-month movements in asset p rice s. Although some of the  
quantitative patterns were sensitive to this re -ordering, the qualitative (particularly 
timing) p atterns exhi bited by the variables we re not. Thi s  i s  further evidence  
favouring the proximate exogeneity of  official interest rates. 
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The response of the other asset prices - the excha nge ra te a nd s tock 

prices - to the monetary impulse is, predictably, qui te rapid . Responses 

a re typ ic a l l y  ma x i m i sed w i t h i n  the  f i r s t  few m o nt h s ;  t h e rea f ter  

c o nv e rg i n g  b a c k  to ba se by t h e  e nd of  the p e ri o d . Gi v e n  t h e  

s luggishness o f  price and output beha viour, th is  jump i n  asset prices 

fol lowed by a protracted period of convergence to a new equil ibrium is  

not unexpected (see, for example, Dombu sch (1976) in an  exchange rate 

context, and B1anchard (1981) for stock prices). 

Perhaps the most interesting responses - both in speed and mag ni tude

are those of output and prices. The effects of  a moneta ry policy shock 

on prices are not fel t unt i l  afte r the effect s  of  the shock have fi rst been 

fel t  by real ou tput . Accord ingly, the lags involved i n  the tra nsmissio n  

process through to prices are lengthy: the price level i s  o nly  depressed 

re la t i ve to ba se a ft er a ro und 3 1/2 yea rs . Th is  seq uenci ng i n  t h e  

response of rea l output a nd price i nflat ion suggests tha t  t h e  primary 

cha nnel through w h i ch mone t a ry pol icy a ffec ts  pri ces i s  by f i rs t  

depressi ng o utput. That i s, monetary pol i cy 'wo rks'  by mov i ng the  

economy up and down a short-ru n  non-vertical Phi l l ips curve. 

On rea l  output, it takes about six months before the monetary i mpulse 

systematically depresses outpu t .  The responses gradual ly accumulate, 

reachi ng a peak at around 18-24 months, a fter which point they slowly 

d ie away. Al though not imposed expl ici tly, the V AR estimates for both 

sectors appear to genera te a long-run money neutra l i ty cond i t ion: the 

response of real  output to a nominal i nterest rate shock tend s  to zero by 

the end of the five-yea r hori zon, for both the persona l  and corpora te 

sec tors. Thi s  response i n  rea l  output i s  cons istent w i t h  the i mpl ied 

tempora l  beha viour of (ex-post ) rea l i nterest ra tes. The e ndogeno u s  

red uctions in official interest rates, combined with the response i n  price 

i nflation, suggest that monetary i mpulses only  have signi fica nt effects  

on the real interest ra te for about the fi rst 2 1 h - 3 years. 

The dynamic response of prices fol lowing a monetary shock is,  at first 

bl ush, d i fficul t to reconcile with theory: the inflation response appears 
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perverse for the fi rst 1 2- 1 8  months.  Thi s  is  the same findi ng as t ha t  i n  

Sims ( 1 99 2 ), who repo rts  a simi lar  perversi ty i n  price response i n  the 

UK and other d eveloped countries. The long-run response of the price 

l evel to a moneta ry shock - nega tive and permanent - is theoretical ly 

consisten t :  i n  steady-sta te, the only effect of  monetary pol icy i s  upon 

prices. But what accou nts for the perverse short-run price response? 

I n  pri nciple, t he perverse price response could be indicat ive of t here 

bein g  a n  o m i t ted vari able from o u r  model . I f  th is  omi tted vari able 

were a signal of  incipient in flat ionary pressures - pressu res which were 

t hen real i sed i n  t he f irs t  1 2 -18 months - a nd was observable by t he 

a u t h o ri t i es,  t hen t he rea c t i o n  o f  i n terest ra tes cou l d  i n  fac t  be a n  

endogenous, ra ther than exogenou s, one. Ou r model would not  then 

be a v a l i d  m a p p i n g  of t h e  re l a t i o n shi p bet w e e n  t h e  p o l i c y  a n d  

non-policy variables; policy exogeneity would be v iolated . 

The d i fficul ty wi th this explanation is  identifying the omit ted variable. 

This omi t ted variable would need to contain i n formation on monetary 

pol icy expectat ions ove r and above that  a l ready embodied w i th i n  t he 

a sset prices we i nc l u d e . An d t h e  sec tora l  V ARs co ns idered here 

a lready accommodate add i tional a sset price variables to those used i n  

Sims ( 1 992 ). As a fu rther diagnostic, we also experi mented with a long 

ra te of in terest  - a potent ia l ly  'clea ner' mea s u re of  monetary policy 

e xpecta t i o n s  t h a n  equi t ies  o r  the exchange ra te - at  the top o f  ou r 

system.  Bu t this  made l i  t t le d i fference to the price response .  Absent 

o t her obvi o u s  o m i t ted va riab l es, t h i s  explana t ion  fo r the perverse 

short-ru n  price beha viour in our system would appear unconvincing. 

An a l terna tive - preferred - explanation is  simply that prices are set i n  

accordance with some cost mark-up strategy. A rise in  in terest ra tes, by 

ra ising va riable costs - ind irectly via wages or d i rect ly via the cost  o f  

d eb t  servicing - thereby raises prices in  the short-ru n .  This w i l l  occur 

un t i l  such t i me a s  d emand i s  su ffic ien t ly  depressed to pro v i d e  a n  

o ffse t t i ng i n fl uence.  A si m i l a r  such mechanism i s  a t  work i n  many 

large-sca le macroeconomic models o f  the U K  economy. For example, 
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in  the Bank of England's model this perversi ty o f  prices is the resul t  of  

w a g e s  feed i n g d i re c t l y  o ff t h e  h e a d l i n e  r e t a i l  p r i c e s  i n d e x  

( i ncorpora t i n g a m o r tg a ge c o s t  compon e n t ) ,  t h u s  genera t i n g  a 

temporary - but perverse - wage-price spira l . ( 1 2) 

(b) & (c) Sectoral Channels of Moneta ry Transmission .  Compar ing the 

i mpulse respon se funct ions  in Figu res 1 a nd 2 revea ls  s i gn i fica nt 

sectoral differences in the patterns among the variables. Theoretically, 

this is as we would anticipate. The more important of these differences 

are worth highlighting. 

C o n s i d e r  fi rs t  t h e  se c t o ra l  ou t p u t / pr ice  responses  fo l l o w i ng a 

monetary shock. Most significantly, the effects  of  in terest ra te shocks 

upon output a re generally larger, and occur more quickly, for corpora tes 

than for persons. For example on t i ming,  the  o utput responses o f  

corporates are consistently negative after only three months, and peak 

in t heir effec t a fter seven teen mo n ths .  The co rrespond ing lags for 

perso ns a re n i ne m o n t hs a nd t wen ty- three mo n t h s  respec t i v e l y .  

Rega rd ing t h e  s ize o f  these effects ,  t h e  impl ied o ut p ut effec t s  for 

corpora tes reach a ma ximum which is roughly double tha t  o f  persons, 

for a given change in official interest rates.(13) 

At  one level, these resul ts are mild ly surprising. They are the reverse of 

those found in  Gertler and G i lchrist  ( 1 99 1 ) , who report  a larger a n d  

m o r e  rapid  ou t put res po n se b y  s ma l l  f i r ms t h a n  l a rge ones  t o  a 

monetary shock. Gertler and Gi lchri st rationalise their find ings usi ng 

( 1 2) There is a thi rd, pure ly  statistica l ,  explanation: if our measures of prices included 
mortg age costs .  a rai s i ng of inte rest rates would increase p rices simply  as an  
accounting maller, even without the wage-price spiral. But this direct channel can  be 
ruled out since the measures of prices included in the V ARs - the retail sales deflator, 
and the producer price index - contain no mortgage cost component 

( 1 3 ) I n  pa rt ,  this larger and more rapid output response by corporates may reflect the fact 
that the responses of the a sset prices are more pronounced for the corporate sector. 
However. these di fferential sectoral pallems were largely unaffected when the asset 
price effects were switched-off. 
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Berna nke and Bl inder ( 1 988) type reasoning. Tha t i s, smal l  firms face 

g rea ter  cred i t market  i mperfec t ions  than l a rge ones.  This  i n  t u rn 

i nh i b i t s  t hese smal ler  fi rms' abi l i ty to access non-bank sou rces o f  

finance, and thus amplifies the effects o f  a given pol icy shift. 

This  reasoning can just as  easily be reversed,  however . In two earlier 

papers [ Dale  a nd Haldane ( 1 993a, b)] ,  we observed how credit market 

i mperfections may instead act to weaken the effects of monetary policy. 

Imperfect substi tu tabi l i ty between different forms of cred i t  may resul t  

i n  the marginal in terest rates on l oans becoming 'sticky' in  response to 

o f f i c i a l  r a t e  c h a ng e s . ( 1 4 )  F o r  s e c t o r s  fo r w h o m  a s se t / l ia b i l i t y  

subst i tu tabil i ty i s  low, official in terest rate changes may be a less good 

guide to the overal l  change in monetary stance faced by agents. Hence 

t he effects of a change in officia l  i n terest ra tes a re fel t less strongly 

and / or more sl o w l y  by t hese agen ts .  The resu l ts reported above 

appear consisten t with this  alternative view of the credi t  channel . 

Variance decomposi tions of the sectoral V ARs provide further support 

for this view. Looking at a decomposi tion of the forecast error variance 

of ou tpu t ( five-years-ahead ) i nd ica tes that, for corporates, a lmost 50% 

of the error can be accounted for by shocks to official interest rates. By 

comparison, shocks to official in terest rates account for only 20% of the 

ou tpu t  forecast error variance for persons. The above does not suggest 

tha t persons are necessari ly less a ffected by changes in the u nderlying 

monetary stance . Ra ther, i t  suggests that official  interest rates may be a 

less good guide to these underlying moneta ry condi tions for persons 

than for corporates. 

( 1 4) For recent empirical evidence of loan rate s tickiness, see Berger and Udell ( 1 992) for 
the US, and Dale and Haldane ( 1 993b) for the UK. 
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The most striking di fferences in sectoral responses are those for money 

a nd cred i t . ( 1 S ) This is suggestive of sign i fica n t  sectoral  d i fferences 

among the channels of monetary transmission - a possibil i ty emphasised 

i n  Dale and Haldane ( 1 993a) and Gert ler and Gilchrist ( 1 991 ,  1 992). The 

s ec t o r a l pa t t e r n s  o f  m o n e y  a n d c re d i t  a re i n  m a n y  w a y s  t h e  

mirror-image o f  one another. (16) For corporates, the effect o f  a n  interest 

rate rise is to raise their borrowings in the short term and to generate a n  

i mmediate and pronounced contraction i n  deposits. The reverse i s  true 

for person s :  i t  is lend i ng which contracts  i m media te ly  a nd most  

substantial ly, while deposits  rise in  the short term. Corporate lending 

and personal deposits do eventual ly become nega t ive, but only a fter 

around one year and two years respectively. 

These quali ta tive pa tterns for sectora l money and credi t  are consistent 

wi th those reported by Gertler and Gilchrist ( 1 992) .  This consistency of 

response a c ross the  US a n d  t he U K  is reass u r i n g .  The a pp a r e n t  

perverse response o f  corpora te lend ing, a nd s trong con trac t ionary 

response from corporate deposits, is given a buffer-stock interpretation 

by G e r t ler  a nd G i lchr i s t .  I n  the short  term, co rpora tes meet  a n y  

cashf low sho rtfa l l  resu l t ing from a mone tary t igh ten i n g  by ei ther  

bui ld ing up their l i ab i l i t ies ( i ncreasing cred i t ) ,  or l i q u i d a t i ng their  

assets (red ucing d eposi ts ) .  Thus corporate credi t  r ises, a nd d eposi ts 

fa l l ,  in the short r u n .  I t  is reaso nable  to su ppose a s i m i l a r  s u c h  

bu ffer-stock explanation can be used in a U K  context.  

( 1 5 )  One apparent anom a l y  in t h e  money and c redit responses i s  that  both exhibit  a 
permanen t shift foUowing an interest rate shock . A number of factors may contribute 
to this :  (i) the balance sheet variables are expressed in nominal terms and hence are 
not invariant to the price level response; (ii) the interest rate reaction function is only 
partially mean-reverting - a positive innovation in interest rates leads to a perm anent 
in crease in the mea n level o f  i nterest rates .  Bemanke and B l i nd e r  ( 1 992) report a 
permanent effect upon real banks '  balance sheets in the US. 

( 16) This may argue for join t es timation of the t w o  sectoral sub- system s :  if there is 
non-zero covar iance between the sectoral equations '  residuals. then joint estimation 
would  improve efficiency.  B u t  th i s  efficiency gain would likely be more than 
ou tweighed by the loss  of deg rees of freedom resul ting from the need to es timate 
additional parameters. 
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These ( d i s t ress)  borro w i ng opport u n i t ies  do n o t  ex is t  for smal ler  

compa nies or  persons, who typica l ly face more acu te cred i t  market 

f r ic t i o n s .  A ccord i n g l y ,  the i r  l e nd i ng p ro fi l e  fa l l s  monotonica l ly  

fol l o w i n g  a rise in  offi ci a l  interest rates. A t  the  same t ime, personal 

d eposi t s  are i nflated in the short run.  Thi s  may reflect the fact that  

deposits  are viewed by persons as less of a buffer-stock, and more as an 

i nterest-bearing component of weal th .  A rise in interest rates may thus 

i ncrease the a ttraction of interest-bearing, capital-certain deposits in the 

short run,  relat ive to, say, capita l-uncertain equi ties and gil ts, w hose 

pr ices w i l l  have  fa l len .  Hence the a pparent ly  perverse short-term 

response of personal deposits. 

These sectoral responses clearly offer information on the money versus 

credi t  debate .  In Bernanke and B l inder ( 1 992),  the aggrega te cred i t  

response i s  fo u nd t o  b e  coincident w i th t h e  demand response .  The 

a u thors i n terpre t th is  as evid ence in favour of bank l oans bei ng a n  

i mpor ta nt  channel of  monetary transmission .  But  t h i s  conc lu sion is 

n ecessa r i l y  t e n t a t i v e .  O u r  sec t o r a l  e s t i ma tes h e l p  f i r m  up t h i s  

conclusion. 

For persons, the slowdo w n  in lend ing clear ly precedes that  in output  

(and thus that  in  prices) .  Deposi ts, by contrast, only become negative 

a fter the effects of the monetary shock upon ou tput have first peaked. 

These patterns are consi stent  with a cred i t  channel operating for t hese 

l ess subst i tutable sec tors : bank cred i t  appears to be the primary bank 

balance sheet propagation mechanism for the transmission of monetary 

i mpul ses. This  is consistent wi th the 'specialness' of bank lending for 

t h ose sectors u na ble to access a l terna t i ve forms of  f inance [ see, for 

example, Bernanke and Bl inder ( 1 988» ) .  Moreover, and in  contrast with 

Berna n ke a nd B l i nder  ( 1 992 ) ,  the rela t ive t iming pa t terns suggest a 

clea r preference for credi t  over money as an  i ntermed iate indicator of 

the effects of monetary policy for persons. 
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These conclusions are reversed for the corpora te sector. The impulse 

response fu nctions here suggest that i t  is money which sends the more 

accu rate and t imely signa ls  in  the short term. Deposits appear to lead 

ou tput  movements and peak prior to the peak in output.  Cred i t  moves 

perversely over this ini tial period; its peak response clearly lags that i n  

the final variables. These pa tterns i n  turn support a more con ventional 

'money view' of the transmission mechanism for companies. 

These sectoral d i fferences in money a n d  cred i t  respon ses, a nd t h e  

corresponding loss of i nformation when working in  aggregate  ban k  

ba lance sheet terms, ca n be i l l u stra ted form a l l y  b y  compar ing t h e  

responses from Figu res 1 and 2 with those from a n  aggregated, whole 

economy, system. These aggregate responses are shown in Figu re 3.(17) 
The construction of an aggregate V AR is complica ted by the absence of 

a sui table monthly aggregate ou tpu t or price defl ator series for the UK. 
H ence we were fo rced t o  es t i ma te a q ua r ter ly mod el . The use o f  

quarterly data means that  the grounds for treat ing the monetary pol icy 

instrument as con tempora neously exogenous to the o ther variables i n  

t h e  system a re n o  longer s o  compel l i n g .  I t  i s  q u i te possible  t h a t  

monetary pol icy may a l ter i n  response t o  within-quarter developments 

i n  the o t h er var iables .  Tha t sa i d ,  for pu rposes o f  i l l u s tra t i o n  a n d  

comparison with the sectoral V ARs, the residuals were orthogonal ised 

according to the sa me ordering restrictions. Reordering the V A R  such 

that the interest ra te wa s, for example, ordered last al tered the scale of 

the impulse responses, but not their general timing patterns.O B) 

( 1 7) The sca les for each variable are the same as in the sectoral diag ram s.  

( 1 8) The aggregate VAR was esLimated ove r  the same sample period as the sectoral VARs.  

w i t h  fi ve l a g s  on each v a r i a b l e  - analogou s to the fourteen lags  included on the 
month ly variahles .  
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Comparing Figures 1 and 2 with Figure 3, the most marked differences 

a re the responses of lending and deposi ts. Speci fically, there is a much 

closer correla tion bet ween the response of lend ing and deposits in the 

a ggrega te  V A R ,  refl ec t i n g  the i mposi t ion of ba n k s' balance sheet 

constraint .  This  has the unfortuna te - but  predictable - side-effect that 

d etermining the relative contribu tions of money and credit  is rendered 

impossible. Fu rther, the sectoral patterns of money and credi t  - and the 

b eh a v i o u r  ref lected th erei n - a re a l so obsc u red . For exa mple,  a s  

Bernanke and B l i nder ( 1 992 ) found for the US, there appears to be a 

b ro a d l y  coi nci d e n t  rel a t ionship between aggregate cred i t  a nd rea l 

ou tput  i n  the U K .  B u t  this  finding masks the fact that  sec toral credi t  

exhibits a leading relationship wi th demand for persons, and a lagging 

one for corpora tes. These observat ions are of  particular i mportance 

gi ven the role a fforded aggregate bank ba lance sheet variables in t he 

cond u c t  o f  m o n e ta ry po l i cy, a n d  i n  the  ana l ys i s  o f  t he monetary  

transmission mechanism more general ly.  Our findings suggest tha t  in 

order to interpret movements in aggregate money and credi t  variables, i t  

i s  necessary t o  understand the sectoral responses underlying them. 

A fi na l  aspect to the money and credit  debate is the question of which 

offers the more powerfu l i ndependent  stimulus to output : do shocks to 

e i ther  mo ney or cred i t  co n tr i b u t e  s igni f ica n t ly  to expla i n i n g  t h e  

va ria t ion i n  o u t p u t ?  For both sectors, t h e  answer a ppea rs t o  b e  no . 

Variance decomposit ions of the sectoral V ARs suggest that innovat ions 

in money and credi t  can typica lly account for no more than 5% of the 

forecast error varia tion in either real output or prices over a five-year 

horizon .  The ro le of  these ba nk balance sheet variables - i f  anything -

thus appea rs to be a s  a veh i cle for tra nsmi t t ing monetary i mpulses, 

r a t h e r  t h a n  a s  a n  i n d epen d e n t  source  of such i m pu l ses .  T h i s  i s  

consiste n t  wi th  e vid ence from the U S  [S ims ( 1 980b) ,  Li t terman a nd 

Weiss ( 1 985 ) 1 ,  who report tha t the predictive power of money and 
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cred i t  i s  absorbed once in terest ra tes and o ther f inancial  prices a re 

i ncluded as instruments. ( 1 9) 

(d ) D is t i ng u is h ing Be tween Theor ies of the  Mone ta ry Tra ns m is s i on  

Mechanism. The time-series impulse responses o f  the i n termedia te and 

fi n a l  t a rget  va r i a b l es a re,  in genera l ,  s t rongly  s u ppo rt i ve of a n  

I S / LM - M o netar is t  i n terpreta t ion o f  the tra nsmi ssio n mech a n i s m .  

Exogenou s  impu lses to nominal interest rates appear to have an i mpact 

- consistent ly  and si gni ficantly - upon rea l o u tput, thence prices, in a 

way consistent with a non-vertical short-run Phi l l ips curve. Further, 

the responses of money or cred i t  - which frequent ly precede or a re 

contempora neous with output and price movements - corroborate this 

story. 

Bu t ,  as S i m s  ( 1 986)  show s, si m i l a r  t i me-ser ies  respon se s  c a n  be 

genera ted by s u i tably-ada pted R BC mod els .  This  can occu r  i f  t he 

ini t ia t ing monetary impulse is in  fact not exogenous but  endogenous.  

The perv erse sho r t - r u n  respo n se of pr ices in o u r  mod e l  may be 

cons is tent  wi th  th i s  RBC story :  of  po l icy endogenou sly reac t i ng to  

i nci pient  i n f l a t ionary pressu res, s ignal l ed by a var iable  c u rrent ly 

omi tted from our system. 

A s  argu ed ea rl i e r, ho wever,  there a re al terna t ive explanations of this 

�1L' r \"l'r�l' price respon se. Cer t a i n l y ,  explanations based upon variables 

l Hll I t tL'd f ro m  the rea c t io n function seem un l ikely, given that  we have 

mc l u J eJ an ex tended ! compared to other work - Bernanke and Bl inder 

( 1 99 2 ) , S i m s  ( 1 99 2 ) 1  set of po ten t i a l  asset  pr ice a n d  ba l a nce shee t  

va riables. Having removed the endogenous influence o f  these factors, 

the t ime-series propert ies of the resu l t ing system are far more easily 

expla ined from an 15/ LM -M onetarist  perspect ive, than from an R BC 

one. 

( 19 ) W hich a rgucs against a s trict Monetari s t  reading of the data ,  but in no way argues 
agaillSt  monc), and/or credit  as  a (pas sive) intermediate indicator. 
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6. Conclusions 

I n  this paper we have est imated a small ,  sectoral ,  vector auto regressive 

model of  the U K  macroeconomy. We then used this model to simulate 

the effects of  an exogenous monetary policy shock and traced through 

i t s  effec ts u pon a sset prices, bank balance sheet variables, and final 

t a rget v ar iables  ( rea l  o u t p u t  a nd prices ) .  On the basi s of th is ,  t he 

conclu sions we would d raw are: 

The transmission o f  monetary pol icy through to prices appears both  

slu ggish and mu ted : the  price leve l only  fal l s  relat ive to  base around 

3 1 h years a fter  the monetary t igh teni n g .  Sign i fi ca n t l y, this pr ice 

response occurs  afte r the respo nse i n  o u t pu t .  Thus ,  i n  o u r  model,  

monetary pol icy  ' works' by m o v i n g  the economy up a nd down a 

non-vertica l  short-run aggrega te supply curve; though our estimates 

a l so suggest tha t m o ne tary pol i cy is o u tpu t -neu tra l  ( the long r u n  

Phill ips curve i s  vertical )  a fter around five years. 

The model generates widely di fferent responses from money and credit  

across sectors. In  pa rticu lar, there is  a perverse short-term response 

from corporate  sector lend i ng a n d  from personal  sec tor  d eposi t s .  

Accord ingly, i nsofar as thei r i ndicator properties are concerned, there 

appea rs a clea r  pre ference for moni toring corpora te sector deposi ts, 

a n d  p e r s o n a l  s e c t o r  l e n d i n g .  T h i s  i s  c o n s i s t e n t w i t h  t h e  

wel l -documented 'special ness' of  lend ing for those sectors less able to 

substi tute into al ternative (non-bank) sources of finance. 

Further, both money a nd cred i t  appea r to be vehicles for transmit ti ng 

moneta ry i mpulses, ra ther than separa te sou rces of such fluctuat ions. 

This, of  i tself, does not o f  cou rse argue agai nst the u se of  money and 

cred i t  aggregates as i n termed ia te indica tors - provided the i mpact of 

the d i f feren t ia l  sectoral  responses wi th in  these aggrega tes i s  taken 

account of.  
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Final ly, on d istinguishing between contending theories of  the monetary 

transmission mecha n i sm, the t i me-series evid ence prese n ted here 

would appear to be mo re easi ly  explai ned in an IS  I LM -Monetari st  

worl d ,  tha n  i n  one where only rea l shocks mat ter.  This is not to say 

that  real shocks are unimportant .  Only tha t, when account ing for the 

d ynamics of  a monetary shock, the burden of proof seems to l ie w i th 

RBC modellers. 
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Appendix: Data Construction and Transformation 

Balance Sheet Variables: (20) The ba lance sheet d ata i nclude lendi ng by, 
a n d  d eposi ts  wi th, both banks and bui ld ing societ ies i n  the U K .  The 
banking d a ta were based on a consistent sample of n i ne major banks: 

A bbey Nat ional  P LC, Abbey Na t ional  Treasury Services, Barc1ays, 

Standard Chartered, Lloyds, M idland, NatWest, TSB Scotland, and First 

Trust Bank ( A I B  Group Northern I reland } .(2 1 )  These lendi ngs to and 

d eposi ts  from the private sec tor were separa ted i n to three sectors:  

perso na l  ( i nc luding unincorpora ted businesses), corporate and o ther 

financial insti tu tions (OFls). 

Sec toral data for bank deposi ts are only collected on a quarterly basis in 

the U K .  The monthly d a ta used in the estimations were approxi mated 

by projecting the quarterly sectoral shares onto the aggregate monthly 

tota ls. These approxima tions were backwa rd-looking - January's and 

February 's  to ta ls  were ba sed on December' s sectoral  sha res; Apri l 's  

a n d  M a y ' s  on M a rch ' s  sec tora l  shares etc - and hence a vo i d  the  

possi bi l i ty o f  v io la t ing the exogeneity restric t ions .  Sectoral da ta  on 

b a n k  l e nd i ng a re a v a i l a b l e  o n  a m o n t h l y  b a s i s  in  the  UK from 

N o v ember 1 983  o n w a rd s . Pr ior  to th is ,  a s i m i l a r  appro x i ma t i on 

p roced u re was u sed to genera te the monthly lending da ta from the 

quarterly observat ions. 

Si n ce persons accou n t  for between 98%-99% of total  bui lding society 

lending a nd a s imi lar  propo rtion of their deposi ts, bu i l d i ng society 

lend ing to (and deposi ts from) the corporate sector were assumed to be 

negligibly small and hence were not included. Sectoral building society 

d a ta are only avai lable in the UK on a quarterly basis. However, from 

(20) The aggregate balance sheet data are available from the authors upon request. 

(21 ) A bbey Nat ion a l  on l y  became a bank i n  J u ne 1 9 8 9 .  However,  the fact that  it 
simultaneously left the building society sector when becoming a bank ensures there is 
not a break in the aggregate (bank plus building society) balance sheet data. 
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J u ne 1 98 2  onward s, mon thly data are avai lable on bui lding societies' 

total lend ing and deposi ts, wi th  the deposi t data separated i n to reta i l  

and wholesale components .  Bui lding society lend i ng to the persona l 

sector was proxied by their total lend ing, while personal sector deposi ts 

were set equal  to re tai l  deposi ts .  Prior to 1 982,  t hese da ta were only 

ava i lable on a quarterly basis  and hence the month ly  d a ta had to be 

interpolated from the quarterly series. 

Asset Prices: Prior to December 1 98 1 ,  the official interest rate variable 

i s  given by the M inimum Lending Rate ( MLR).  A fter 1981 ,  the o ffic ia l  

i nterest ra te is set  equal  to the Band 1 'stop' ra te. Unt i l  October 1 99 1 ,  

the Bank o f  England's Band 1 dealing rates were quoted i n  the stat istical 

annex of  the Bank of England Qua rterly Bullet in .  More recent d a ta a re 

avai lable i n  the monthly ' Money Market Sta ti stics' press notice i ssued 

by the Bank.  It i s  possible to calcu late the 'stop' rates from the quo ted 

dealing ra tes. The exchange rate variable is  given by sterl ing'S effective 

excha nge rate i nd ex ,  and the stock market variable by the FfSE- I OO 

i ndex. All  asset prices are quoted as monthly averages. 

Rea l  Outpu t and Prices: Rea l persona l sector outpu t was prox ied by 

the re ta i l  sales volume i ndex. Personal sector prices were proxied by 

the corresponding reta i l  price defla tor. For the corpora te sector, real 

o u tp u t  was  prox ied by the  i n d ex o f  t h e  o u t p u t  of  ma n u fa c t u r i n g  

i nd u stries (S IC  2-4 ) , a nd prices b y  t h e  associa ted i ndex of  producer 

prices. The aggregate real ou tpu t and price variables were proxied by 

the GDP index (expend i ture based ) a t  factor cost,  and i ts a ssocia ted 

price deflator. Al l  the rea l ou tpu t series were valued a t  1 985 prices. Al l  

these data are avai lable from the CSO. 

Al l  the i ndex variables were normalised to 1 985= 1 00; the balance sheet 

va ri ab les were en tered a s  £ m i l l i o n s .  The d a t a  were co l lec ted i n  

non-seasonal ly  adju sted form, and were logged before bein g  adjusted 

u s i n g  a model -ba sed sea so n a l  a d j u s tmen t  progra mme - A n d re w  

Harvey's STA MP package. 
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