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A bstract 

Increasing interest has been shown in recent years in index num ber m easures 

o f  money w h i c h  weigh t  the  d i fferent  componen ts w i th i n  each mone tary 

aggregate. This paper presents an assessment of D iv isia m easures of m oney 

including an appraisal of the theoretical argumen ts for the D ivisia approach to 

monetary aggregation.  I t  also describes the constr uction  of a D iv is ia index for 

the Un i ted Kingdom and d iscusses the potential  r elevance of Di vis ia for the 

assessment of monetary conditions.  
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D i vi s i a  i n d i c es fo r m o n ey: a n  a p p r a i s a l  o f  t h eo ry a n d  

p ractice 

1 Introduction 

Exist ing monetary aggregates can be thought of as  defi n i ng the quan ti ty of 

money as the weighted sum of the total value of a set of monetary assets , w i th 

weights of uni ty i f  an asset i s  included in  the defin i tion or zero i f  i t  is exc luded. 

S uch simple-sum aggregation does not d istinguish between the 'moneyness' of 

the components of the aggregate: thus notes and coin in  circulation are treated 

i n  exactly the same way as in terest-bearing deposits and subst itu tion of one for 

the other has no effect  on the aggregate. B u t  the former a re pure media  of 

exchange and are non-interest-bearing,  whereas the latter are primari l y  a store 

o f  val ue, earn ing an expl ic i t  rate of return ; so such swi tch ing  may i n  fac t be 

significan t. In addi tion, not on ly do components of monetary aggregates d i ffer 

in  terms of their  use for transactions purposes, but  these d ifferences change 

over t ime .  T he assumption that a l l  componen ts a re perfect  subs t i tutes i s  

therefore not a n  accurate represen tation of fact. ( 1 )  

D ur i ng the last ten years there has been i ncreasing  i n terest i n  i ndex n u m ber 

m easures of  m oney wh ich  we igh t  the  d i fferent  compon ents  w i t h i n  each 

monetary aggregate. The majori ty of  au thors favouring  th is  approach have 

appl ied the Divisia weighting scheme.(2) B amett, Fisher and Serletis ( 1 992) 

provide an excel len t  survey of the theory underlying monetary aggregation and 

the rationale for the Divisia index.  

( 1 )  Simple sum measures of money may, however, be more appropriate for other reasons, 
such as to ascertain the size of the banking industry, where the relevant aggregate is the 
size of balance sheets. 

(2) The Divisia index was originally proposed by Francois Divisia in 1 925  and was first 
used to analyse monetary data by William Bametl at the Federal Reserve Board . In the 
United Kingdom, its advocates have included Batchelor ( 1 98 8a; b), Belongia and 
Chrystal (1991), Ford et  al (1992) and Spencer ( 1 989, 1 992). 
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The Div is i  approach all mpts to a l low for the varying transactions propen ies 

f thl; ompon n t  of a m netary aggregate by giving them di fferent weights. 

If lh weight. ren Ct the d i fference i n  transact ion serv ices prov ided by 

v ari u m onetary a et , then the re u lt i ng  D i v i s ia  i ndex shou ld  bc morc 

10 e l y  re la ted to tO ta l pen d i n g  i n  the  cconomy than  a rc con vc n t iona l  

m onetary aggrcga te . I f  t h i  theorct ica l  case for wei ghted aggregates i s  

accepted , then the u ual choice between various monetary ind icators ( ic MO, 

M4, etc) hou ld  be expres ed in lead in term of weighted narrow and broad 

aggregate . However, the is  ue of how best to measure 'money' is  logica l ly  

separate from the  ques t ion  o f  w h ether  c hanges  in  money  are re l a ted  to  

m ovements i n  oth er macroeconomic variables. Although pol icymakcrs may be 
i n tere ted primari l y  i n  monetary ind icators w hich exhib i t  stable relationships 

w i th i n termediatc or final targct variables , the princ ipal attraction of Divisia is 

i ts consistency wi th the microeconomic theory of consumer behaviour. 

Th is  paper present a detailed appraisal of Divisia .  I t  assesses the theoretical 

relevance of  the D i v i s ia approach for monetary aggregation and iden t i fies 

fac tors which in practice might make  the Di visia index a m isleading measure 

o f  monetary serv ices .  (3) The paper i s  orga n i sed as fo l l ows: S ec t ion 2 

oUl l i nes the bas ics of indexation and exam ines the rationale for choosing the 

D i v i  ia i ndex; Sect ion 3 ets out  the cr i ter ia  for an adm i ss ib le  aggregate; 

S ection 4 exami nes what Div isia actua l ly  measures, i n  particu lar whether i t  i s  

possible to i solate the transactions services of monetary assets from the other 

f u n c t i o n s  of m oney; S ec t ion  5 cons i ders t h e  prob l e m s  e n c o u n tered i n  

construct ing the weigh ts; Section 6 presen ts a pre l im inary Divisia index for 

the Un i ted Kingdom , descri b ing i ts construction and presen t ing a l ternati ve 

i n dices based on d i fferent assumptions concern ing the data used; Section 7 
sets out the resu lts of prel im inary econometric tests; and Section 8 concludes 

with a discussion of the impl ications for pol icy form ulation . 

(3) Monetary services can be defined generally in relation to the functions of money, ie 
store of val ue ,  unit of account, mcdium of exchange, etc. Where monetary assets differ 
only in tenns of their use as media of exchange, these differences can be regarded as 
differences in transactions services provided by the assets. This issue is discussed 
further i n  Secuon 4 .  
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2 , tatisli al ind numb rs and th rational for ivi. ia 

The m icroeconom ic theory of aggregat ion out l ines condit ion. und r which  a 

group of  asset s can be aggregated together and t reated as a s ing le  good. An 

'ex act' aggregate i s  def i ned as a group of  asset for w h i c h  a consu mer's  

demand can be o lvcd in  two stagcs .  The f irst s tagc is th deci ion ov r the 

total quant i ty  of thc aggregate to bc held, whi lc thc second s tage is a separat 

deci s ion regard ing the  quant it ies he ld  of each of t he a set that comprise th 

aggregatc . nly aggrcgatcs that sat i sfy thi condi t ion wi l l  display wel l-d f i ned 

demand  funct i ons .  In ordc r  to const ruct suc h  econom ic aggregate , t he 

relat ionship betwcen the component assets - the  extent to which the asset are 

substitutes - has to bc ascertained. This relationsh ip - more general ly  known a 

t h e  agg regator  fun ct io n  - i s  t y p i ca l l y  a u t i l it y  func t ion  ( i n  t he case o f  

consu mers ) ,  or  a cost fu nc t ion  (fo r  producers).  T h e  para m e ters  of the  

aggregator funct ion ,  wh ich  need to  be est imated , wi l l  ref lect  the d gree to  

wh ich  assc can be substituted. S i nce the resul ting aggregate wi l l  then depend 

on both the choice of est i mator and the spec ificat ion of the aggregaLOr funct ion , 

t h i s procedur", i un l ike ly  to prove popu lar  for off ic ia l  measures of money .  

Ho wever, s imple um aggregat ion impl ic i t ly  entai l exact ly  th is  choice , a lb i t  

by  defau l t, since the parameters are not est imated but are set equal to un it y .  

Whercas an econ omic  quant i ty  aggregate  depends on l y  on the com ponent 

quant i t ics and unknown paramcters, a statistical index doe not depend on any 

unknown paramcters but on the component quan ti ties and their prices. Thus  a 

sta t i s t i ca l  quan t i ty i ndex avo ids  t he  need to es t i m a te param eter of  t h e  

aggregator function b y  making the quantity index dependent o n  t h e  componen t 

prices. There are a var iety of stat ist ical  index numbers and unti l  recently there 

w ere n o  c l ear cr i t e r i a  for  s e l ect i n g the  m os t  ap propr i a te for m o n etary  

aggregates . 

The  l i nk between econom ic qua nt i ty aggregates (from the m icroecono m ic 

theory of aggregation) and s tat i st ical  i ndex num bers was prov ided by Diewert 

( 1 976), who defined a cIa s of ' uperlati ve' index number which approxi mate 

arbitrary 'exact' aggregator [unct ion . He defined an index number to b exact 

i f  i t  equals the aggregator funct ion whenever the data are con  i t nt wllh 
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max i m i s i ng beha v iour .  Hulten ( 1 973)  showed that i n  con ti n uous ti m e  the 

D iv i  ia  i ndex would satisfy this criterion for any weakly separable aggregator 

func tion. I n  the case of discrete t ime these exact index numbers do not ex ist ,  

but  D iewen has shown that the Tornquist-Theil D iv i si a  index (ie the d iscrete 

t ime  vers ion) could p rov ide a second-order approxi m ation to any  l inearly  

homogeneous aggregator function. 

The second development,  due to Barnett ( 1 978,  1 980), was to derive the 'user' 

cost of monetary service , ana logous to the user cost of durable goods. These 

user costs could then be used as the prices that are required in order to calculate 

s tat is t ical i ndex num bers .  Prev iousl y  i t  was not clear what  the pr ice of a 

monetary asset should be spec i fied as ,  and s ince aJl monetary asse ts were 

denominated in  the same c urrency,  they were cons idered to be very s im ilar 

assets .  

2.1 A Divisia index for mone), 

A D iv is ia  i ndex for money weights each of its components accordi ng to the 

ex tent  to wh ich  they provide monetary services .  Prov id ing there e x i s ts a 

well-defined aggregate and the aggregator function i s  l inearly homogeneous 

then th e D i v i s ia  i ndex exh ib i ts several desirable  characteri s t ics ,  the most  

i m por tan t  of  w h ic h  is  that  i t  i s  cons i sten t w i th  the or ig inal opti m i sat ion 

problem faced by the representative consumer. The index is  a weighted sum of 

i ts componen ts '  grow th ra tes ,  where the weight  for each component is  the 

expendi ture on that component as a proportion of the total expenditure on the 

aggregate as a whole. This  result is derived from the optimisation problem of a 

r epres e n ta t i v e  c o n s u m e r  a n d  th u s  h a s  a t h eore t ical u n derp i n n i n g  i n  

m icroeconom ics. Appendix A shows how the continuous t ime D iv is ia i ndex 

can be derived from the consumers' utility function. 

The discrete time approximation is given by: 

where: D[ = the Div isia measure at time [ 
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Mit = hold ing of asset i at time t 

Pit = price of asset i at time l (defined below) 

When considering monetary assets, the re levant price is the asset's user  cost . 

T h is is the interest foregone throug h  hold ing a monetary asset rather than a 

financial asset which offers a h igher return but provides no monetary serv ices .  

The rel evant user cost formula can be derived rigorously from an intertemporal 

m ax imisat ion problem [Bamen ( 1 978)] . However, this m uch simpler foregone 

interest argument is su ffic ient to provide the intui tion behind the relationship.  

Appen d ix  B out l i n es a formal  derivat ion of user costs based on  Donovan 

( 1 978). 

The user cost (price) of each asset is g iven by: 

where: R = return on 'benchmark asset ' 

ri = return on monetary asset i 
Pi = price or user cost of monetary asset i(4) 

(2) 

Although most studies have used t he Div is ia index , Rotemberg ,  Driscoll and 

Poterba ( 1 99 1 )  have proposed an a lternative weig h ted agg regate w h ic h  i s  

c lose l y  related to Div i s ia .  The i r  'Curren cy-eq u i va len t '  agg rega te (CE) i s  

defined as the total  stock of currency requ i red to prov ide the same amount of 

t ransact ions services as i s  prov ided by a l l  monetary asset s .  The i ndex is  a 

s imple  t ime- vary i ng weighted average of  the s tock of a l l  m on etary asse ts , 

where the weig ht s are the rat io of each asset ' s  user cost to a benchmark return, 

(4) In Section 6 these user costs are adjusted for taxes. 
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i e  eEL = 'L.[(Pil)IReJ Mil. This  index i s  a weighted average of  the levels  o f  

m onetary asselS , whereas Di visia i s  a weighted average o f  growth rates. 

There are a number of differences between this index and Divisia .  The major 

advantage of the CE index arises when new assets are added to the aggregate. 

S i nce the Div isia index i s  based on changes in  the logarith m  of the component 

assets , b y  defi n i ti on w hen a new asset i s  added i ts rate o f  change w i l l  be 

i n fi n i t y .  The  CE i nd ex i s  a l so  i n t u i t i v e l y  more appea l i n g  s i nce ,  be i ng  

expressed i n  leve ls ,  i t  i s  s impler to  i n terpret than t he  cha in - l i n ked D iv i si a  

i ndex . The CE index is ,  however, derived from more res tr ictive assumptions 

regard ing the flow of monetary services. Many of the other characteri stics of 

CE a n d  D i v i s i a  are very s i m i l a r .  Thus ,  a l though  the rest of t h i s  paper 

addresses Div i sia ,  the i ssues we d isc uss are in  general appl icable to the CE 

index . In  S ec tion 6 .3  we construct a CE index for the United K ingdom . 
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3 D eterm i n i n g  the  com p o n e n ts of  a m on e tary a ggrega te  - we ak 

separab i l ity 

Fol lowing from the discussion on aggregation (Section 2), a group of goods 

can be considered as an aggregate - as if it was an elementar y  good - if the 

dec ision regarding the level of the aggregate to be held is  independent of its 

compos i tion .  Th is  requ ires weak separab i l i ty  of the group of assets in the 

u t i l i ty function .  I n  the absence of such separabi l ity,  changes in the re lative 

pr ices of i ts components  w h i c h  l e ft t he  aggrega te's over a l l  pr ice  i n de x  

u nchanged wou ld  i m p l y  di fferent  leve l s  of  demand  for t h e  aggrega te as  a 

whole. I n  this case, a stable microeconomic demand function for the aggregate 

cou ld  not ex is t .  Th us weak separab i l i ty i s  a necessar y  condi t ion  for any  

col lection of assets to  be  considered as  an adm issible monetary aggregate, 

including the conventional aggregates. 

Early studies investigated wh ich assets should be grouped together to form a 

monetary aggregate by estimating the e l ast ic i t ies of substi tu t ion between 

d i fferent assets [Chetty ( 1 969)]. But this approach does not provide evidence 

for the separabi l i ty of a particu l ar group and furthermore i t  is l ikely that such 

parametric tes ts are sensi t ive to spec i fication error in  the fu nct ional  for m .  

Even i f  the correct speci fication for any period could be found , i t  i s  un l ikely 

that the elasticities of substitution wil l  remain constant over time. 

A non-parametric test for the weak separabi l i ty of assets has been developed 

by Varian ( 1 982) . The selection of assets for aggregation is based on whether 

the  observ�d ho ld ings  o f  assets a t  pr eva i l i ng pr ices  ( user costs)  appear 

consistent with ut i l i ty maximisation . Varian appl ies the General ised Axiom of 

Revea led Pre ference (GARP) w h i c h  is  a suff ic ien t  cond i t i on for u ti l i t y  

maxim isation . I f  a fin i te set o f  price and consumption data i s  consistent w i th 

G ARP, then there ex is ts a u ti l i ty fu nct ion that  cou ld  have generated tha t  

behaviour .  I t  a l lows for a l l  behav iour cons isten t w i th opt im isat ion b y  a 

representative consumer, including m ul ti-valued demand functions where a flat 

part  of the  i nd i fference cu rve l eads to d i fferent  leve l s  of demand  be ing 

consistent with the same prices. I f  the observed consumption pattern w ith in a 
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ati fies GARP, given the total expendi ture on that ubset, 

th n that sub d f fin a weakly eparable group. 

Th r� arc ,  howevcr,  som erious di advantages wi th this approach .  It treats 

o b  e r vcd ho l d i n g  a s  eq u i l i b r i u m  v a l u e , m a k i n g  n o  a l l o w a n c e  for 

mea urement errors and adju tmeOl co ts. Thus assets may be rulcd out when 

the fail ure of the tc t i due to adjustment costs , rather than their absence from 

t h e  weak l y  eparab le  grou p . ( 5 )  W hen there are adj us t m e n t  cos ts ,  the  

appropri a te pricc hou ld  i ncorporate the  e costs s ince asset ho ld ings  and 

portfol io real locations w i l l  be  based on the  'effective' user costs, ra ther than 

the user costs dcrived from the expl ic i t  own rates of return . More genera l ly ,  

the  V arian test is  not appropriate for dynamic models. Also, it does not a l low 

for stochastic shocks which could lead to observed holdings of monetary assets 

being away from their equi l ibrium values. As a result  it g ives a binary yes/no 

re u l t  rather than the  confidence intervals genera l ly  associated with s ta tistical 

te ts. 

I n  princip le ,  any good can prov ide 'transac tions serv ices' .  One of the main 

advantages of D ivis ia is  that i t  i mposes no arbi trary l i m i t  on th is theoretical 

cont inuum of avai lable 'monetary goods' . The yes/no result  of the Varian test 

seems inconsi sten t w i th the existence of a contin uous spectrum of monetary 

a ets . However, V arian' s approach tests the valid i ty of a priori restrictions. I f  

we mea ure the tran act ions serv ices provided by  all goods using the Divisia 

approach , we have impo cd no such restrictions - the Varian test is  then simply 

i rrelevant .  Logica l ly ,  the group of 'al l  goods' must  form a weak ly  separable 

su bsct of a l l  goods: a tes t of separabi l i ty is superf l uous .  Obvious l y ,  the 

t ransactions services provided by some goods are negl igible and they would be 
assigned D ivi s ia weigh ts c lose to zero . To make calculat ion of the D iv i sia  

i ndex trac ta ble, zero weigh t  restrictions would be imposed a priori on such 

goods. I f  these restrictions can be tested to ensure the remaining goods form a 

weak ly  separable group, and th us an admissible aggregate, there would be no 

logical or theoreti cal contrad icti on between Divis ia  and V arian's separabi l i ty 

(5) In general any COSlS (aclual or perceived) which result in a gradual adjustment of stocks 

to their desired levels could lead to a failure of the admissibility lest. 
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test. In  practice, however, these separabi l i ty tests cannot dea l w ith adjustment 

costs, or any other ource of inen ia in  portfolio adjustment. 

S eparabi l i ty does nOL, however, provide an obj ec t ive c r i terion for dec id ing 

w ha t  is  m on ey a n d  w hat is not. The restr i c t i o n s  i mposed are e n t i r e l y  

subjective and separabi l i ty i s  simply a technical i ssue regar ding the consistency 

o f  such  restr i c t i ons  w i  th aggrega t i on theory .  For examp l e ,  t he  c h osen 

sep a rab le  gro up of ' m on etary asse ts' may i tse l f be a s ubset  of  a l arger 

separab le group; there i s  no reason for the smal ler aggregate to be ' m oney'  

and the larger not. Indeed , the Div isia approach does not i mpose a defi n i tion 

of ' money'; i t  is the monetary services provided that are important. 

Ex i s ting UK Div is ia  ind ices large ly ignore the separabi l i ty i ssue [Spencer 

( 1 989 , 1 992), Batc he lor ( 1 988a ;  b)]. Work w h ich  has u sed the Var ian  

app roac h [Be long ia  & C h rysta l  ( 1 99 1 )] has concen t rated on  tes t ing the 

separabil i ty of subsets of the componen ts of  M4. Th is  assumes imp l ic i tl y  that 

M4 i tself consists of a weakly separable group of component assets. 
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4 What doe Divi ia actually measure? 

4.1 Monetary and transactions services 

It is far from clear what 'monetary services' are. Textbook monetary theory 
uggests that money performs three functions: unit of account, store of value 

and medium of exchange. Proponents of Divisia indices are concerned only 
with the last of these. With regard to the unit of account function, the choice of 
numeraire in an economy at equilibrium is arbitrary. All capital-certain 
nominal assets denominated in the same currency provide equally good stores 
of valueJ6) Since Divisia indices are normally restricted in their coverage to 
such assets, store of value services are controlled for in their construction. 
These services therefore do not need to be allowed for in the weighting 
procedure. Advocates argue that Divisia needs to allow only for the varying 
transactions services offered by monetary assets if the objective is to arrive at a 
more refined mea ure of money for which demand is likely to be stable with 
respect to the usual determinants.(7) 

Monetary assets, however, display a range of characteristics, only some of 
which relate to their use as a medium of exchange. Many bank accounts offer 
investment advice, longer branch opening hours and easier overdraft facilities. 
Not all of these feature provide for transactions, but they are 'monetary 
services' to the extent that their availability is contingent on holding monetary 
assets. Thus the Divisia measure is of wider scope than solely transactions 
services. Since these characteristics are not uniform across different 
categories, differences ought ideally to be allowed for in the weighting 
procedure. 

(6) This argument assumes the assets under consideraLion all have zero default risk . 

(7) Since this demand function is derived from the representative agent's optimisation 
problem, only if certa in restricLions are satisfied (identical preferences, endowments, 
etc) will there exist a stable m acroeconomic demand function . We note this point to 
em phasise that the thcoreLically appcaling framework of Divisia may not yield a stable 
m acroeconomic monetary aggregate. This argument, however, is  eq ually relevant to 
simple sum aggregates. 
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I n  principle, each characteristic of a bank or building society account could be 
assigned an impl ic i t  price and a pure transactions i ndex ca lculated using the 

t ra n sa c t i o n s  e l e m e.n t s .  In p rac t i ce ,  t h e  m u l t i p l i c i ty of ac c o u n ts a n d  

characteristics would make the problem i n trac table .  Non-price compe ti tion 

and prod uct discr imination among banks and bu i ld ing societies have vastly 

expanded the range of accounts ava i lab le .  Furthermore, th is  process would 

requ ire a subjective judgment about what  to include, underm ining some of the 

original attractiveness of the Divisia approach .  To the extent  that the Divisia 

index does not measure only transactions services,  it  may not  have a stable  

relationship wi th  macroeconomic variables .  However, s ince the non-pr ice 

c harac teri st ics of  monetary assets are l i ke ly  to be relat i ve l y  stable on  the  

who le ,  changing on ly  s lowly  th rough t ime w hen v iewed i n  the aggregate , 

failure to al low for them may not be a serious omission in  the present context .  

4.2 Pricing of transactions services 

Divisia defines transactions services implicit ly, using the observed in terest rate 

to compute a user cost for the services provided by each asset. Monetary assets 

are v iewed as d urable goods which render their holders a variety of  services . 

The in terest rates are assumed to be at perfectly competi tive ful l  eq ui l ibrium 

l ev e l s ;  they ac t as  a ' su m m a ry s ta t i s t i c' c o n ta i n i n g  a l l  the a v a i l a b l e  

i n format ion regard ing  how the  m a rket  v a l ues t h e  serv ices prov i ded by  

monetary assets. At  full competi tive equi l i brium , the observed interest rates 

reflect ful ly  the shadow price of the services provided by the asset. 

I f  the banking industry is imperfect ly com peti t ive there may be s ignificant  

non-price competition . The expl ici t  own returns on assets wi l l  not  then reflect 

the  tru e  retu rns to asset ho lders .  A more serious  i s sue  i s  the  fa i l u re o f  

equ i l ib r ium market  interest rates t o  captu re t h e  fu l l  shadow pr ice  i n  the  

presence of  external ities. Given the' social '  nature of  a medium of  exchange, 

this is l ikely to be a recurr ing problem. For example, the transactions services 

provided to an individual by a bank current account depend on how many other 

people and institu tions have uch accounts. The more people with accounts, 

the wider the acceptabi l it y  of bank cheques. Yet the increased benefits of a 
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bank account to an individual ari s ing from such external it ies do not increase 

t he bank' s  costs and t hus ,  even in  equ i l ibrium,  w i l l  not be ref lected in  market 

i nterest rates. Money perform s some intrins ica l l y  social  funct ions,  a point 

made frequenlly  in the l iterature on the origin of money.  

The fundamental problem may be due to the fact that the theory of the demand 

for money i s  not wel l founded . Incl uding money in  uti l ity funct ions has often 

been quest ioned . Econom i sts  have ge nera l l y  had to resort to  overlapping 

generat ions models or cash- in-advance type constraints to motivate the dem and 

for m oney .  In the absence of a coherent t heory it  is  difficu lt to ascertain the 

appropriate prices .  In some recent work K iyotaki  and Wright (1989,1991) 

have m odel led t he ex istence of money by relat ing it  to it s acceptabi l ity  as a 

medium of exchange .  They show that decis ions by agents regardi ng whether 

to hold money depend on the probabi l ity  of it be ing accepted as a medi u m  of 

e xchange and t herefore t heir w i l l i ngness to incur the costs of holding money 

can be related to the nature of monetary equ i l ibriu m .  The re lat ion between 

t heir not ion of costs and the user costs in Divisia is  not c lear. What t heir work 

does suggest ,  however, is that act ual user costs may be more complicated t han 

the simple difference between the return on two assets. 

Th us in practice Divisia mea ures all t hose services whose cost is  reflected i n  

t he asset ' s  equ i l ibri um i nterest rate. Without model l ing expl icit ly  t h e  supply 

s ide of t he se rvices market ,  t hese serv ices cannot be ident i fied prec ise l y .  

Divisia simply assumes that differences in  interest rates measure di fferences i n  

t ransactions services provided . However,  many o f  the services offered carry 

expl icit charges which are part of the price of transactions services afforded by 

bank accounts .  When , for example,  banks increase the interest they pay on 

current accounts, and at the same time introduce charges for services provided, 

t he D i vi s i a  u ser cost s  may  i nd i cate a s ign i ficant but spur ious  c hange i n  

transactions services provided. In  princ iple the user costs shou ld be calculated 

on the basis of net ret urns (expl icit ret urn less an imputed charge). Typical l y ,  

h owever ,  the charges depend on account usage and the true user costs wi l l  not 

t hen  be independent o f  q uant it ies he ld  and t urnover.  A rough attempt  to 

explore t he sign i ficance of the associated measurement problems is reponed in 

Section 6.1 . 
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4.3 Linear h omogeneity 

A re l ated i ssue  co ncerns the techn ica l  req u ir em en t  that  the  tr ansact io n s  

ser vi ces fu nct io n  be ho mogeneo u s  o f  degree o n e  i n  asset  ho ld ings .  The 

attractiveness of the Divisia approach is founded on i ts derivation from the first 

order cond itions of an opt imisat ion problem and i ts conseq uen t  consi stency 

w ith microeconomic theory . To complete the derivation ,  l inear homogeneity is 

required so that the Euler relationship can be employed . This relates the tota l  

va lue of  transactio ns  serv ices to the par t ial  der i vat ive of  each asset i n  the 

aggregato r  func tion and  thus to eq u i l i br i u m pr ices .  I n tu i t i v e l y , l i n ear 

ho mo gene i ty en s u res that the aggregate w i l l  g ro w  at the  same r a te as i t s  

co m po n e n ts and t h a t  t h e  D i v i s i a  w e i g h ts w i l l  s u m  to u n i t y ( t h i s  i s  

demonstrated formal ly  i n  Appendix A). 

The assu mpt io n  of l i near ho mogenei ty seem s p l aus ib l e  for a m easur e  o f  

transac t io n s  ser v i ces - do u b l i n g  a l l  mo ney  ho l d i n gs wo u l d  do u b l e  t h e  

transactions services ava ilable. However, the broader measure  of  services that 

Div is ia actua l ly prov ides is unlike ly  to satisfy this  restriction .  I n vestment 

advice and access to overdraft fac i l i ties are genera l ly  con tingen t on having a 

bank account rather than the amount held in it .  Doubling bank deposits wou ld  

not necessar i ly  double the  advice the  bank pro v ided. I n  cases w here l i near 

homogeneity is violated (for example, when services come in discrete ' l umps' 

rather than conti nuous ly ,  as with the example of investment advice), D ivis ia 

gives a poor measure since i t  relates the growth rate of asset holdings to that  o f  

total services, not al lowing for the discontinuities that are l ikely to characterise 

this relationship. 
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5 Problem in con tructing the weights 

5.1 Financial innovation and the effects of grad ual  adjustment 

F i n a n c i a l  i n novat ion  has posed cons iderab l e  prob l e m s  in the emp i r i ca l  

esti mation of money demand equations.  Proponents of Div isia have argued 

that  fi nanc ia l  innovation ,  part icu lar l y the i n trod uction of i n teres t-bear ing 

accounts, is  one of  the main advantages of assigni ng di fferent weights to the 

ind iv idual  components of monetary aggregates. I t  is  helpful to consider two 

for m s o f  f i n a n c i a l  i n n ova t ion  - pro d u c t  i n nova t ion  a n d  tech n o l og i c a l  

innovation . 

Product innov ation is where banks use existing techno logy to introduce new 

types  of  acco u n ts - the i n n ova t ion  is essen t i a l l y  to o ffer the e x i s t i n g  

cha rac ter is t ics  of  financ ia l  assets in  d i fferent combination s .  This  type o f  

product innovation , which has been ex tensive in  the U K, i s  to a l arge extent the 

resul t  of increased competi tion in the financial services industry .  The Div isia 

index should in principle be able to account for this s ince the trade-off between 

the consumption of commodities and the consumption of transactions services 

w i l l  not  be a ffec ted . Asset ho lders w i l l  rea l locate thei r money ho ld ings  

without al tering the aggregate consumption of  transactions services . In general 

the D iv i si a  i ndex shou ld  a l so capture the effects of financ ia l  deregu la tion , 

which al lows banks to offer a wider product range. 

The e ffects of technological  innovations may change the parameters of the 

aggregator funct ion , in which case the trade-off between the consumption of 

commod ities and the cons umption of transactions serv ices w i l l change .  An 

example of this  would be new technology, such as the in troduction of ATMs 

and the wider use of cred it cards ,  w h ich increase the transact ions serv ices 

prov ided by ex i st ing asset hold i ngs without increas ing the user cost. Even 

w hen the represen tative agent is fu l l y  optim ising in the face of g iven in terest 

rates ,  the observed user costs and asset holdings may not reflec t the d i rect 

impact of technological improvements. To the extent that such innovations are 

not reflected in equilibrium in terest rates, the Di visia index w i l l  m ismeasure 

the growth of transactions services (see Appendix A for a formal derivation of 
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the dev ia t ion be tween th e growth o f  transact ions services and the Div i s ia  

index). 

Koenig and Fom by (1990) and Ford , Peng and M u l l i neux (1992) suggest  

modification s of the Divisia index when there is non-neutral techn ical change. 

K oe n ig and Fom by  recogn i se t he  n eed for para m etr i c  es t i m a tes  of t he  

aggregator function as  t he  correct procedure, al though as  we have noted earl ier 

t h i s  i m p l i e s  t ha t  the  measure  of money  is s u bjec t  to t h e  c h o i c e  of t he  

spec ification of  the functional form and the estimation procedure used .  Ford et 

al (op cit) in troduce a series of adjustments to the Divis ia measure to account  

for tec hnologica l change. They assume that i nterest rates fai l  to  respond to 

innovations and impose 'refinements' upon the Divisia index .  In the short run 

this  is l i kely to be appropriate because of adj ustment lags, but when the fu l l  

competi t ive equi l ibrium requi red b y  Div is ia  obta ins ,  observed i n terest rate 

d i fferentials may ful l y  reflect the costs and benefi ts o f  innovation . I f  they do, 

such adjustments are superfl uous. 

On the demand side, the Div isia approach treats observed holdings of assets as 

equ i l i br ium val ues at the observed prices. Even if there are no supply s ide 

adjustments going on, that is to say, even i f  the observed in terest rates can be 

assumed to be equi l ibrium rates, the assumption that asset holdings are at their 

desi red va l ues is  i nconsi sten t w i th the ex tens ive  ev idence from both the  

theoretical and the  empir ical  l i terature on the demand for money . There are 

l ikely to be adjustment costs, information asymmetries and so on , a l l  of wh ich  

imply that agents adjust their holdings of monetary assets gradual ly  in  response 

to changes i n  either the general level of in terest rates or changes i n  rel ative 

interest rates between dif ferent types of bank and bu i lding society accounts. A 

recent example is the gradual decl ine of non-interest bearing accounts .  

S pencer (1992) addresses this issue directly by  smoothing the in terest rale user 

costs before using them to construct the expenditure shares or growth weights. 

However, a l though the user costs are smoothed lagged i n terest rates, portfol io 

eq u i l i br ium i s  sti l l  assumed. For some assets th i s  may not be p laus ib le .  I t  

suggests, for example, that individuals fai l  to adjust out of non- interest-bearing 

curren t  accounts in to in terest-bearing curren t accounts  because of i ncorrect  
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p rc ption about the in terest paid on in terest-bearing accounts. This may be 
related to the genera l  problem of using expl ic i t  interest rates to calculate user 
cost. In a banking syste m  which is not perfec tl y competi t ive there w i l l  be 

ome non-pr ice competi t ion , wh ich  imp l ies that  i n terest rates do not ful ly 

reflect tota l  returns .  I t  may therefore not be appropriate to group cash and 

n on - i n tere st - bear ing  accoun t s  in  one category. One i m p l ica t ion  of  t h i s  

proced ure i s  that a n y  subsequent estimated demand for money function w i l l  

a lso have t o  be based o n  the same lags. 

5.2 C h oice of the benchmark asset 

To a s s i g n  use r  c o s ts to each  as se t ,  an asse t  w h i c h  does  n o t  y i e ld a n y  

transactions serv ices has to be selected against  wh ich the opportunity cost of 

these services can be measured . The user cost of  a m onetary asset is then 

s imply  the d i fference between the return on the non -monetary asset l ess i ts 

own rate of return . 

In  pri nciple the non-monetary asset has to be capital certain  in order to make it 

comparable to other monetary assets, and not to offer any transactions services. 

As e ts wh ich offer ome transactions services should themselves be i nc luded 

i n  the Div i sia aggregate .  Th i s  impl ies that assets for w hich there are active 

secondary markets cannot be considered, s ince the existence of a secondary 

market would enable hold ings of this asset to be converted read i l y  in to (more 

l iqu id) assets tha t cou ld  be used for transac tions.  There are not many assets 

w hich sati sfy these two criteria .  Some of the earl ier work on Divisia [Spencer 

(1989) and Balchelor ( 1 988a; b)] used the local author i ty deposit rate as the 

ben c h m ark  return .  Another poss ib le cand idate could be Nat ional  Sav ings 

c ert i fic a tes ,  a l though  th e i r  h o ld i n g  period i s  typ ica l l y  l on ger  than most  

m onetary assets and the amount  that can  be held in  th i s  form i s  l im i ted. I t  is  

however d i ff i cll l t  to exp la i n  why some stud ies use corporate bond y ie ld s  

[ e g  B e l ongia  and C h a l font  ( 1 989) and s o m e  of  t h e  earl i er US s tudies b y  

B arnett  and others] , s ince these inc l ude s ign i ficant defa u l t  premia  and are 

traded in an active secondary market. 
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The benchmark asset wi l l  not in general be the same asset in d ifferent periods 

since money holders wil l  in principle select the highest yielding non-monetary 

asset. Al though advocates of the Div isia approach recognise th is, in p ractice 

m ost stud ies use one.s ing le benchmark rate s ince, as no ted earl ier ,  there are 

few non-mon etary assets that  a re capita l  certa in  and  for w h ich there i s  no 

act iv e  seco n dary market .  More rece n t  wo rk , however ,  has  ado p ted  the  

approach o f  u t i l i sing  the  max imum ava i l ab le  rate from a g i ven data set o f  

prices a s  the benchmark . 

5.3 Negative user costs - the downward sloping y ield curve 

Even if a nu mber of non - m onetary assets fu l fi l led the above cr i teria  for a 

benchmark asset there s t i l l  rema ins  the more seriou s  p rob lem o f  n egat ive 

weights on some monetary assets in  periods when markets expect interest rates 

in the fu tu re to be lower than curren t interest rates, ie when the yield curve i s  

downward s loping.  Th is  problem arises prim ari l y  because y ields to matur i ty 

are used instead of expected holcling period returns,  which are by defin ition not 

observab le.  (8) The theory under ly ing the Div i s i a  approach su ggests that 

agents decide on their distribu tion of monetary assets on the basis of  expected 

(holding period) returns, and in principle should be al locating their portfo l io 

between di fferent assets accord ing to instan taneous expected returns.  

For any given hold ing period the problem of negative weights wi l l  no t ari se: i f  

i n terest rates are expected to fa l l, a l l  expected holding period retu rns wi l l  fal l  

accord ing ly. The probl em , however, i s  how to measure expected returns .  

Normal ly  one cou ld use the term structure of in terest rates to work ou t what 

i mpl ied forw ard ra tes are ,  and by the expectat ions hypothes is  of the term 

structure these can be treated as expected fu ture in terest rates. However, th is 

wou ld imply that there is no term prem ium , which is  one characteristic wh ich  

Div isia i s  attempting to capture.  For example, the difference between ho l ding 

(8) It i s  also possible that some assets have other characteristics. For example, they may be 
more acceptable as collater al and as a resu l t  have lower yields than a sets which 
provide transactions ervices. Rotemberg et al (op cit) cite this a rgument for not using 
Treasury bill s in the United States as the benchmark asset. 
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four  ucces ive even-day accounts and a one-mon th account. From implied 

forwa rd rates the expected ho lding period returns on these two assets would be 
equal ,  suggesting  that they are not different  in terms of thei r  'moneyness ' .  

Therefore, given that the term structure cannot be used to calcu late expected 

return s,  an a l ternative way of measuring expectations would h ave to be found. 

Model ling the term premi um on a range of very shof t-term monetary assets has 

to our knowledge no t been attempted and is unlikely to be straightforward. 

Advoca tes of the Divisia approach have argued that  a moving average o f  

lagged in terest rates should be used to overcome this problem . This would be 

feasib le  - the necessary i n terest rate data on most of the relevant monetary 

a ss e ts s h o u l d  be avai l a b l e  - but  the  user  co s t s  wo u l d  no t  be the  c urre n t  

oppor tuni ty  co s ts .  A t  ti mes w h en i n teres t  rates c hange there wou ld  b e  

significant  dis tortion s  to the Divisia aggregate, espec ia l l y  because the true 

wei g h ts on cash re la tive to in terest bearing  assets wo u ld  b e  s ignifican t ly  

different from the historic ( lagged) weights. 

6 A D i visia index for the United Kingdom 

T h e  Di v i si a i n di c es p resen ted i n  th i s  paper  a re con s t ruc te d  from t h e  

components of the M 4  broad money aggregate and the fol lowing interest rates 

shown in Table 1 . (9) 

(9) Appendix C sets out, in dctai l, thc data utilised and their sources and Appendix D 
graphs the levels of the components. 
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Table 1: M4 components and interest rates used to construct D ivisia 

COMPONENT 

Notes and coin in circulation 
with the public 

Non- interest-bearing UK private 
sector sterl ing sight deposits 

In terest-bearing UK private 
sector bank sight deposits 

o/w Persons 

Corporates 

Interest-bearing UK private 
sector bank time deposits 

o/w Persons 

Corporates 

Bui ld ing society deposi ts 

olw PersollS 

Corporates 

(Benchmark asset) 

I NTEREST RATE 

zero 

zero 

Clear ing bank instant access account rate 

(gross rate) 

Overnighl wndon interbank deposit rate 

Clearing bank intere st -bearing personal 

account rate (gross rate) 

Three-month London interbank deposit rate 

minus 0.5% 

Building society savings account rate (gross 

rate) 

Three-month wndon interbank deposit rate 

Three-month local authority deposit 
rate 

The quarterly i ndex covers the period 1 977  Q 1  to 1 992 Q4 , providi ng sixty

four observations. Al l  series are seasonal ly  unadjusted - the i ndex i s  then i tse l f  

seasonal l y  adjusted. 
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6.1 U er cn t 

Obta in ing the correct speci fication for user costs i s  important not only for the 

t ime path of Divisia , but al 0 for the empirical tests to be carried out. The user 

costs are constructed as in equation (2) above, w i th (R-ri) adjusted for taxes, 

giving (R-ri)( l -w), where w is  the tax rate for asset i.(10) 

As noted earl ier, when calculating user costs and weighting component assets 

the  i nstan taneous expec ted hold ing  period return rather than the i n terest to 

m aturi ty should be used .  The transactions services derived from each asset 

w i ll then reflect  the d ifference between the  hold i n g  period return on the 

benchmark asset and the hold ing period return on monetary assets . However, 

s ince  the  i n s tantaneous  hold ing  per iod return is unobservable ,  we use the 

returns to maturity. Rates for maturi ties of less than three months are averaged 

over the quarter. 

There are, of course, p ractical problems i n  assigning interest rates to particular 

classes of deposi t. In parti cular,  a deta iled breakdown of depos i ts and their 

respec t i ve  re t u rn s  i s  not read ily available ,  nor is it  clear w hat  the most  

appropriate si ngle i n terest rate is  for calculating the user costs appl icable to 

each category of deposit .  The following illustrates a number of the practical 

d i ff icult ies in  calculat ing user costs. 

(a) The i m portance of the  benchmark interest rate 

S ince the same benchmark rate is used for computing each component weight, 

then the h igher is this rate compared wi th other in terest rates, the more equal 

all the relative weights become. 

Our  preferred index uses t he th ree-month local authority deposit rate as the 

benchmark interest rate. These deposits are non-marketable and non-chequable 

( 1 0) The com posite tax rate i s  u sed for interest-bearing retail deposits and the corporate tax 
rate for interest-bearing corporate deposits. 
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and so cannot be used for making transactions. Reflecting this,  y ie lds on th is  

asset norma l ly  exceed those on other deposits, making the opportun i ty costs of 

these other deposits posi tive. However, there were periods in our sample when 

the  returns offered on b u i l d ing society reta i l  deposi ts a n d  by ban k s  and  

bu i ld ing societies on corporate deposi ts were higher than those ava i lable from 

local authorities ,  thus lead ing to negative weights. One s imple solu tion to this 

problem is arbi trari ly  to add a constant to the benchmark rate. A constant of 

two percentage points is  necessary to obta in  positive weights throughout. This  

m igh t  be rationa l i sed on the  bas i s  tha t  l ocal  au thori ty depos i ts  h ave some 

residual l iquid i ty,  or  a lower risk prem ium reflected in  rela ti vely lower in terest 

rates. 

Chart 1 
Twelve-month growth rates of Divis ia indices using 
different benchmarks 
-- 3-month local authority rate 
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I t  i s  recognised that the benchmark asset w i l l  not in general be the same asset 

in each period since money holders w i l l ,  in principle, select as their referen ce 

asset  the  one w i th the  h i g hes t  y i e l d  and  t h i s  s h o u l d  be reflec ted i n  t he  

calcu lation of  user costs. A number of  recent compi lers of  Divisia indices have 

adopted this approach and we have therefore constructed an a l ternative index 

where the bench mark rate of return i s  the max imum rate of return from the 
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three-m onth local au thority rate and from the i n terest rates on the d ifferent  

monetary assets within the index (see Chart 1 ) .  

A nu m ber of  prob lem ar ise when us i ng a m a x i mu m  rate ben c h m ark. I n  

particu l ar ,  the benchmark asset shou ld not provide transactions services, so an 

asset inc luded as money i n  one period shou ld not be used as the benchmark i n  

other periods. 

(b) Rates of return 

C hart  2 

Twelve-month growth rates of D iv isia indices using 
different rates of return 
-- Preferred rales o f  r�lum 
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C h ar t  2 shows  two cons tructed D i  v i s i a  i nd ices employ ing  d i fferen t ,  bu t 

arguably equal l y  appropriate,  interest rate series for corporate hold ings of bank 

i n terest-bear ing  s ight  depos i ts and persons ' bank i n terest-bearing t ime and 

bui ld ing society depos i ts .  The sol id l ine represents the i ndex analysed further 

in this paper, wh i le  the dashed l i ne represen ts an index employ ing a l ternative 

rates of return, as set out in Table 2. 
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Table 2:  Alternat ive rates of retu rn for construct ing  Divisia 

Component  

B a n k  i n t e r e s t - b e a r i n g  
sight deposits 

o/w persons 

corporates 

B ank in terest-bearing time 
deposits 

o/w persons 

corporales 

Building society deposits 

o/w persons 

corporates 

P referred Div isia rates A l te r n a t ive rates of ret u r n  
of ret urn (where d i fferent) 

A verage current account 
r a t e  offered by m ajor 
c l e a r i n g  b a n k s  o n  
deposils of £500 
o v e  r n i g  h t  L o n d o n  Base rate minus 3% 
interbank deposit rate 

A v e r a g e  p e r s o n a l  
account rale offered by 
major clearing banks 

T h r e e - m o n t h  London 
interbank dep osit rate 
minus 0.5% 

A verage savings account 
r a t e  offe r e d by fi v e  
l a r g e s t  b u i l d i n g  
societies 

T h r e e - m o n t h  L o n don 
interbank deposit rate 
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A verage rate on seven- day 
notice deposit accounts 

A v e r a g e  b u i l d i n g  s o c i e ty 
share rate 



The d ivergence between the two indice can be explained by changes in the 

re pecl ive u er co t and growth weights of their components. The interest rate 

d ata for corporate ight  and persons'  t ime bank deposits used in constructing 

the preferred i ndex are h i g her than those u tili sed in the al ternat ive i ndex , 

re ult ing in lower growth weights, bu t  the retail bu ilding society rates are, on 

occasion , lower than those in  the alternative index . One such period was from 

m id- 1 988 to 1 99 1 ,  w i th the largest di fferential emerging during 1 989, which 

expla ins, i n  part, the stronger twelve-month growth rate of the alterna tive index 

d uring th is period .  

In  addi tion to  the question of  the appropriate in terest rates, there i s  the problem 

noted earl ier of w hether the appropriate rates of return , and hence the user 

c o s ts ,  sho uld take acc o u n t  of  ba n k  and bu ild i n g  soc iety c harges .  Each 

characteristic of  a bank or  bu ild ing society account  should , i n  princ iple,  be 

assigned an implicit price. However, in the absence of adequate disaggregated 

i n format ion  i t  i s  i m poss ible to c a l cula te a D i v i s i a  i ndex w h i c h  reflec ts  

accurately the i mpact of c harges . Chart 3 plots a Div is ia  i ndex where i t  i s  

assumed that in terest rates on interest-bearing retail components are fully offset 

by charges so that the rate of return is actually zero - in effect the user costs for 

retail i nterest-bearing deposits are calculated as the benchmark rate. The result 

i s  that the growth ra te of the index is less trended and overall h igher than the 

original index over the period in question . 
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Chart 3 
Twelve-month growth rates of Divisia and of 
D ivisia with charges offsetting  rates of return 
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This  increase in the annua l growth rate is l argely accounted for b y  the h igher 

weights calculated for reta i l  bank and build ing society deposits. The respective 

weigh ts are more stable than those calculated for the origina l  index ,  one resul t  

of w h i c h  is  t h at  the  s trong grow th  from 1 9 85 to m id - 1 9 86 is  not  fu l l y  

replicated i n  the alternative index . 

A further problem occurs i f  there are substantial costs of  portfo l io adjustment, 

or imperfect information regarding in terest rates, as current user costs may then 

no longer be equated with marg inal transactions serv ices and Divis ia w i l l  not 

provide an accurate measure of transactions serv ices. 

V arious suggestions have been made to deal wi th this. One possible remedy i s  

to use lagged interest rates to reca lcu late user costs. These can then be  thought 

of  as the perce ived cos ts of hold ing  monetary assets, or a l ternative ly  as the 

effec ti ve pr ices for asset holders who are subject to adj ustment  costs .  An 

a l ternative is  to use cen tred mov ing averages of u ser costs,  on the argument 

that  i f  i nd i v idua l s  do nOl adju st the ir  portfo l ios cont in uous l y ,  then the i r  

decisions wi l l  be based on present and expected values of th is  variable.  The 

result ing user co lS wi l l  move more mooth ly  than those calcu lated on ly  from 
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c u rrent returns, w i th the resu l t  that the weights assigned to asset growth rates 

w i l l ,  other things being equal , a l so move more smoothl y  over time. It seems 

p laus ib le  that  no tes and co i n ,  non - i n terest-bearing  depos i ts and co rporate 

depos i ts are subjec t  to re lat ive ly  lo w adj ustment cos ts ,  but  an i ndex co u ld  

incorporate lagged or 'smoothed' user costs o n  interest-bearing retai l deposits. 

C h art 4 
moot h ing techniques (twelyc-mon t h  growth rates) 
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These smoothing methods are rather ad hoc ,  but there is  no way of determin ing 

the ' correct '  values of  the smoo thing parameters, so their choice is inev i tably 

arb i trar y .  As sho w n  in C hart  4 ,  such  smoo t h i n g  techn i q ues make  l i t t l e  

d i fference to the outcome - a conclusion reached by  other studies. 
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C hart 5 

Twelve-month growth rates of Divisia and fixed rate 
Divisia 

-' 

-- Divisia 
Fixed-rate Divisia 

. . . .. : 

Per cent 
- 22 

- 20 

o 

1 978 79 80 8 1  82 83 84 85 86 87 88 89 90 9 1  92 

Chart 5 shows a Divi sia index constructed with fixed user costs ( the dashed 

l ine) .  The fixed user costs are the average user cost for each asset over t he 

sample  period. The outcome i s  qu i te s im i lar  to the i ndex ca l c u l ated with 

varying user costs and further supports the assertion that smoothing techniques 

make l i ttle d i fference. 

6.2 The quarterly D iv is ia i ndex 

The twe l ve-month growth rate of the preferred q uar terl y  D i v i sia  index i s  

compared wi th the existing simple sum aggregates i n  Chart 6. 
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h art 6 

Twelve-month growth rates of Div isia, MO, and M4 
-- Divisia 
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The growth paths of Divi sia and of the s imple sum aggregates diverge qu i te 

cons iderabl y .  I n  the late 1 9 70s both Div is ia  and MO appeared to grow at 

a l m ost ident ica l  rates . From 1 9 80, however, MO growth rates were m uc h  

lower, whereas the growlh o f  Divi sia c l imbed to 1 2.5% by 1 98 1  Q3 , compared 

w i th 5 . 5 %  for MO a n d  1 6 . 7 %  for M4 . A s  w o u l d  be expec ted g i ven  i ts 

construction , growth rale of the Divisia index usua l ly l ie  somewhere between 

those of MO and M4 . 

Of  par t icu lar  i n terest i s  the p ick-up i n  D iv i sia  growth from 1 98 5  Q2 un t i l  

1 986 Q3,  after which i t  remained strong unti l  the end of 1 988.  From this point 

unti l  1 992 Q4 , however, Divisia growth dec l ined signi ficantly,  to below 3 .0%. 

A l though M4 also exh ib i ts a sharp deceleration i n  i ts growth from 1 990, the 

fal l  is not as severe. 

In genera l ,  we would  expect the behaviour of a broad money Divisia aggregate 

to be more l ike that of a narrow simple sum aggregate than the corresponding 

broad s imple sum aggregate. Th is is because, as the general level of interest 

rates rise, funds wi l l  be shifted to less l iquid assets. More weight wi l l  therefore 
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be g i ven to the more l i qu id ,  low yie lding assets , whose growth ra les would 

have been reduced. 

The  i n terpre ta t ion of t he  d i vergences between D i v i s ia  and  s i m p l e  s u m  

aggregates may be helped by exam ining the t ime paths of the user costs of  the 

D i v i s i a  c o m p o n e n t s  ( R - r i a f t e r  t a x ) ,  t h e i r  e x p e n d i t u r e  s h a r e s  

( si t =P i tMi t  / 'L.P tMt ) a n d  t h e  g ro w t h  w e i g h ts o f  D i v i s i a a g g r e g a t e s  

[ l /2(sit +sit- l ) ) .  The user costs are not themselves the growth weights,  but are 

the prices used wi th the quantit ies in calculating these weigh ts, each weight  

depending upon al l  prices and al l  quanti ties. 
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C h art 7 
User costs 

Person & corporate 
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Chart 8 
Expenditure Shares 
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h art 9 
G rowth weights 
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The growth wei ght  of eac h component  depends on i ts s ize re lat ive to other 

com po n e n t s  of M4 and on  i ts user  cos t .  Consequen t l y ,  c u rre n c y  a n d  

non-interest-bearing deposits ,  a smal l fraction o f  total M4, receive the h ighest 

weights because of their h igh  user cost. Bank time deposi ts were, in  the la te 

1 970s/earl y  1 980s, a rela t ive ly  large component w i th a h igh  user cost and 

therefore received the next h ighest weigh t  during that period . However, the 

we igh t a t t r ib u ted to person s '  i n te res t -bear i ng  s i g h t  depos i ts i n c reased 

sign i fican tly from the m id lO late 1 980s , reflecting the relatively rapid growth 

in  the vol ume of such deposits .  B u i ld ing soc iety deposi ts ,  though l arge i n  

volume, pay a relatively h igh rate o f  interest, and so attract a lower weight  than 

might  be expected from the size of  such deposi ts alone. Wholesale deposits ,  

represented by corporate hold ings of bank t ime and bui lding society deposi ts ,  

receive the  lowest weight ,  reflecting both low user cost and relat ively sma l l  

quanti ties. 

The behaviour of these weights assists in explai ning the divergent behaviour of 

the Divisia and simple sum aggregates. Of particu lar i n terest is the period in  

t h e  second ha l f  of  t he  1 9 80s when  D i  v i s i a  ex h i b i ted  s t rong grow th , on  

occasion above tha t  of  the officia l  aggregates .  Throughout th is  period bank 

in terest-bearing sight deposits were growing rapidly, reflecting the introduction 

of in terest-bearing current accounts , and the growth weigh t of th i s  component 

o f  t he  i n dex was i n creas i n g .  Mean w h i le ,  w h o lesa l e  depos i ts were a l so 

expanding strong ly and th is i s  reflected i n  a s l igh t  increase i n  their growth 

weights. 

Appendix E sets out the user costs and the growth weig h ts of an a l terna ti ve 

index using the maximum avai lable rate as the benchmark. When compared 

w ith Chart 9 ,  the growth weights of interest-bearing deposits now appear more 

volat i le .  One outcome of ut i l i s ing such a benchmark is that in terest rates for 

monetary assets operate as the benchmark when they exceed the local authori ty 

deposi t  rate, w i th the effect that their respective user costs and growth weights 

are zero. This  is c lear l y  i l l u s trated i n  Appen d ix  E w i th the  reta i l  b u i l di ng 

society and corporate deposits periodica l ly  experiencing zero user costs and 

growth weights when their respective rates took the role of the benchmark. 
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O f  part icu lar  interc t i the col lapse in the bu i ld ing soc iety deposit  growth 

weight  during 1 986 and 1 987 .  The financial serv ices i ndustry was extremely 

competitive during this period and in order to attract new business the bui lding 

ocielics offered very.competitive rates. It should be recognised, however, that 

the average deposi t  w ith the bui ld ing soc ieties did not earn th is return; on ly  

the  marginal deposit .  Th is  provides a good i l l us tration of  one  of the practical 

difficu l ties with Divisia - a deta i led breakdown of deposits and their respective 

returns is not available. 

The v e l oc i ties  of D i v i s i a  and i ts s i m p l e  s u m  co u n terparts are shown  i n  

Chart 1 0. Al though decl ining for most of the 1 980s, Divisia velocity appeared 

to stabi l i se and then subsequently increased, albeit slowly ,  from 1 988. Divisia 

velocity has been more stable than that of M4 or MO. 
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Chart  10  
Velocity of Div isia, MO and  M4 
-- J)ivisia 
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Corresponding to the Div isia quan tity index i s  a price i ndex - the price dual . 

The Di vis ia index of prices i s  obtained by cumu lating over time a weighted 

sum of the rales of change of the componen t prices, where the weights are the 

c urrent shares of the component assets in the total current expenditure on a l l  

assets i n  the index : 

(3) 

In our econometric work on Divisia we use the level of  this price dual  instead 

of the level of nominal interest rates. The user cost formula used in this case i s  

that derived in Appendix B equation CB 1 1 ) ,  dividing through by P nt lO obtain a 

real price dual, P t .  
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hart  1 1  
Price dual of Divi ia 
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Chart 1 1  p lots the Div i s ia price d ual  and the base rate . As the price dual  i s  

based on i n terest d i fferentials i t  i s  not surprising that i ts h i storical behaviour 

bears l i ll le resemblance to the level of the base rate. 

6.3 Cu rrency equivalent  aggregate 

The c u rrency eq u i va lent  aggregate proposed by R otemberg , Drisco l l  and 

Poterba (op cit) takes the form : 

R - r ,  
L � (4) CE M 

� 
R 

40 

l 



As w i th R otem berg et al we ca lcu late the aggregate w i t h  var ious cen tred 

m ov ing averages of  u ser costs and an aggregate wh ich  uses fixed wei g h ts 

corresponding to the sample average of user costs - the growth rates of which 

are shown in Chart 1 2  below. 
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C hart 1 2  
Twelve-mon t h  growth rates of 
currency equivalent aggregate 
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The second graph shows the ann ual growth rate of Divisia compared wi th the 

c urrency equivalent aggregate . Because the currency equivalent aggregate ' s 

short-term fluctuations are sensitive to high frequency in terest rate changes, i ts 

annual growth rate, even with a n ine-quarter centred moving average, exhibits 

greater variation than that of Divisia. 

6.4 Sectoral Div isia 

In addi tion to an aggregated Divisia index,  our data set a llows us to investigate 

the  h i s tor ica l behav iour  of corporate [encom pass ing  both I n dustr ia l  and  

Com m ercial  Companies ( ICCs) and Other Financial I nsti tutions (OFIs)] and  

persona l  sec tor Div isia indices and their money demand behaviour.  As  w ith 

our preferred aggregated i ndex the sectoral i ndices are constructed w i th the 

three-month local au thority deposit rate operating as the benchmark.( 1 l ) 

( 1 1 )  A corporate index w as a lso con structed utilising the three-month Treasu ry bill rate 
operating as the benchmark - it made little difference to the resultant index. 
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Chart 13 
Twelve-month growth rates of  aggregate Divisia, 
personal sector Divisia and corporate sector Divisia 
-- -Aggregate Divisia 
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C hart 1 3  p lots the annua l  growth ra te of the aggregate Di vis ia  aga inst the  

personal and corporate sector Divisia. The historical behaviour of  the personal 

sector D ivis ia  i s  si m i lar  to the aggregate i ndex .  Th is  i s  not u nexpected as 

persons are dominant holders of M4 deposits .  Corporate sector Divisia, on the 

other hand, exhibits a more volatile growth path than the aggregate index . This 

can be explained by both ICCs ' and OFI s '  relative ly  smal l ,  and somewhat 

v ariable, holdings of M4 deposits. 
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C h art 14 
Twelve- month growth rates of personal sector Divisia, 
inflat ion and domestic demand 
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Twelve-month growth rates of corporate sector Divisia, 
inflat ion and nominal GDP 
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7 An econometric evaluat ion of Divisia 

Chart  15 
-' 

Twelve-month growth rates of Divisia, inflation and 
nominal G DP 
-- Divisia 
- - - RP! excluding mortgage payments 
_ . - Nom inal GDP 

\ - - , / / .... , , 

;:<: ' " . r " I I , -:: ' 

Pcr cent 
- 24 

,, - 22 

, ' - 20 

' - 1 8  

- 1 6  
- 1 4  

- 1 2  
- 10  

8 

4 

2 

o 
1 977 78 79 80 8 1  82 83 84 85 86 87 88 89 90 91 92 

Al though no strong relationsh ip is immediate ly  apparent between Divisia and 

nominal  G DP, Divisia does appear to lead on a number of turn ing poin ts (see 

Chart 1 5) :  in 1 977/78 Div i sia money growth rose strongly  and appeared to 

l ead the subsequent upturn seen i n  nominal G DP d uring 1 979 ; and the strong 

growth in  Di  vis ia seen over the period from m id- 1 98S-88 is fol lowed by the 

upturn in GDP growth in 1 986-89, with the subsequent deceleration in Divisia 

growth repl icated with a lag of a year by G DP. No such association , however, 

is  apparent between Divisia and inflation . 

For an econom ic variable to be useful as an indicator, i t  m ust be systematicall y  

correlated wi th current o r  fu ture movements in  final objectives. To b e  usefu l  

a s  a n  in termediate target i t  i s  also necessary to be able to account for i ts own 

variation . We therefore eval uate Divis ia on two coun ts .  First, we attempt to 

estab l i s h  stab l e  econometric re la t ionsh ips  for the  behav iour  of  both the 

aggrega te and sec to ra l  D i v i s i a  i n d i c e s .  S ec o n d , we i n v e s t i ga te the 

informational content of Di visia using bi variate causal i ty tests. 
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S i nce  D i v i s ia i s  cons tru c ted as  a mone tary  aggregate based l a rge l y  on  

tran actions services, i t  seem s sens ible to apply the theory of the transactions 
demand for m oney . Th is  approach was developed by Baumo l  ( 1 952) and 

Tobin ( 1 956) for the case where cash flows were predictable, and was extended 

b y  M i l l er and Orr ( 1 966) to a l low for uncerta in ty . ( l 2) Money i s  he ld  by 

economic agents as  an inventory to faci l i tate disbursements out  of an income 

s tream ,  but account is taken of i ts opportun i ty cost in terms of the i n terest 

foregone. The general functional form used is mul tipl icative: 

MIP = a yb RC (5) 

w here M i s  money , P the general price level , Y is real i ncome (or transactions), 

R i s  the n o m i n a l  i n terest  rate on an a l terna t i ve  asset  a n d  a ,b a n d  c are 

parameters to be estimated . In  the original inventory model ,  the parameter a is 

the tra n sac t ions  cost of con vert i ng  an other asset i n to money ,  w h i le the 

e lastici ties b and c are given by the square root law: b=0.5 and c=-0 .5 .  Thi s  

part icu la r  m odel  m a y  b e  LOO str ingent i n  i ts assumptions and  i t  i s  normal  

practice to satisfy the less restrictive condi tions 0.5 �b� 1 .0 and c�O. 

S i nce some of the components of Divis ia are interest-bearing we repl ace the 

level  of  the  nominal i n terest rate in the s tandard equation wi th  a user cost 

m easure wh ich is based on interest rate di fferentials .  The measure used here is 

the real price dual of Divisia9 3) 

I n  esti mation ,  rea l income i s  often replaced by expenditure or output as being 

more c losel y related to the vol ume of transactions. The appropriate measure 

w i l l  a l so d iffer across sectors. We have chosen to use total domestic  demand 

( 1 2) For m ore recent s u rveys of the l iterature on the demand for money see Judd and 

Scaclding ( 1 982). 

( 1 3 )  The level of the price dual weights together interest rate differentials and multiplies 

by the general pri ce level (see Appendix B. equation B 1 1 ). To obtain the real price 

dual  we therefore divide by the general price level . 
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for the personal sec tor and G DP for the corporate sector, w i th their relevant 

deflators as pIice ind ices. All daLa are seasonal ly adjusted and logged. 

E quation (5) represents a s tatic equ i l ibrium relationship .  In  the short-run or 

dynam ic equ i l ibr ium we also al low holdings of Div isia to be affected by the 

l ev e l  of price i n fl a t ion  - in t i m e s  of  h i g h  i n fl a t ion  agen ts  w i l l t end  to 

economise on transactions balances even though the user cost i s  not d i rect ly  

affected .  

We proceed to esti mate a log l inear, dynamic version of  equation (5) by the 

fol lowing  procedures . First  we  use the lohansen ( 1 988) F u l l  I n format ion 

Maxim u m  L ikel ihood approach to ascertai n  the n u m ber and n ature of the 

l on g - r u n  r e l a t ion s h i p s  be tween the va r i ab l e s  in  the data set .  W h e re 

appropriate,  these long-run re lationsh ips are then used as the foundation of a 

dynamic adjustment model, in which Divisia - and possibly the other variables 

- are adjusting to d i sequ i l ibria in Divisia balances. Th is est imation s trategy i s  

com pared wi th the resu l ts of  estim at ing d irect ly  an error correc tion model 

based on OLS - which can be viewed as a test of the restrictions imposed by 

the 10hansen procedure. 

The data sample i s  restricted by the avai labi l i ty of the D iv is ia  index to be 

1 977 Q l -92 Q4 . In i tia l  i nvestigation shows that over th is sample, aggregate 

rea l D i v i s ia  (M/P , MP/P , MC/P for aggregate , persona l  and  corpora te) , 

domestic demand at constan t prices (DD), GDP and the price deflators (pd 'pg 

for demand and GDP) are all on the borderl ine between 1( 1 )  and 1(2) processes, 

wh i le the user cost indices (p) are borderl ine 1(0)/1( 1 )  (borderl ine in  the sense 

of confl i ct ing resu l ts from d i fferen t tests for non-sta tionari ty and test values 

c lose to the 5 %  s ign i ficance leve l ) .  G i ven the wel l - known sma l l  sample  

problems of such tests we use our  judgment to treat a l l  the series as  1( 1 ) . The 

s imilari ty of the time series properties holds out some hope of cointegration. 
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7 . 1  T h e  person al sector 

For the  persona l  sector an expendi ture m easure is  most l ike ly  to represent  

accu rate ly the  vo lume of t ran sac t ions .  After som e experi men tat ion w i th  

c o n s u m pt i o n ,  we  prefe rred tota l domestic demand as  the  sca le  var iabl e .  

E st im a tes of t h e  long-run  rela t ion sh ips a re i nconc l us ive  - there c o u l d  be 

between zero and two cointegrating vectors according to the choice of test and 

significance level (detai ls of test statistics are reported in  Appendix F) . I f  there 

a re no cointegrating vectors then we w i l l  not be able to obta in  a satisfactory 

expl anation for the level of Divisia.  If there is more than one vector then we 

may need to app ly  identification conditions to extract that combination which 

i s  relevant to a behavioural model of the demand for Divis ia balances. In this  

instance the first vector is clearly suitable for a Div isia equation on theoretical 

g rounds and  we feel ab le  to ignore the poss ib i l i ty of a second ,  marg i n al 

relationship. 

Long-run relationship: 

In(MP1pd) = 0.93 In(DD) - 0.22 ln( p) (6) 

Note s :  3 lags in I h e  V AR.  additional /CO) variables 6In(pd). Sample 1 977 Q4-92 Q4.  Tests of  

elasticity on DD. HO:b= l x2( l  )=0.2; HO:b=0.5 x2C l )=0.9. 

Tests show that the acti v ity elastic i ty could be imposed at either unity or one

half (in which case the user cost elastic i ty varies between -0. 1 8  and -0.50) . We 

proceed with t.he unrestricted estimate. 
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Dynamic relationship: 

(a) Based on lohansen estimate of the long run: 

llln(Mplpd)l = - 0.49 + 0.2 1 llln(Mplpd)l_ 1 + 0.32 llln(DDl) 
(-3 .7) (2.0) (3 .0) 

- 0.007 llllln.( Pt) - 0.49 llln(pdl) 
(- 1 .2) (-4.3) 

- 0. 1 1  [In(MP1pd) - 0.93 In(DD) + 0.22 In( P)]l- l  (7) 
(-3 .7) 

Notes : Rbar2 = 0.58,  DW = 2. 1 ,  se = 0.0080, 1 978 Q I -92 Q4, LM(4) = 6.9 ,  RESET( I )  = 0 .5 ,  

NORM(2) = 0.7, H ET( I )  = 1 .7 ,  t-ratios in  brackets. 
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h art  1 6  

Per o n a l  sector Divisia:  actual and fitted values from 
equ ation 7 
-- Actual 

Fitted 
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Person a l  sector D i v isia :  resid u als from equation 7 
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The equation is parsimonious, reasonably stable under recursive estimation and 

passes a l l  m i s- spec i fi ca t ion d iagnost ics  at a 5 %  probab i l i ty  va l ue .  The 

eq uation expla ins  60% of the quarter-to-quarter variation i n  the dependent 

v a r i a b l e  a n d  the res i d u a l  s tan dard error  i s  0 . 8 % .  A l l  var i a b l e s  e n te r  

contem poraneously a l though the user cost term becomes double-di fferenced 
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and has a 95% confidence in terval wh ich inc ludes zero. Plots of actual and 

fitted, and the estimated residuals are shown in  Chart 1 6. 

(b) Based on OLS: 

�ln(Mp/pd)t = - 0. 59 + 0.22 �Ln(Mp/pd)t_ 1 + 0.33 �ln(DDt) 
(- 1 .2) (2.0) (2 .8) 

- 0.007 f:..f:..ln( Pt) - 0.48 �ln(pdt) 
(- 1 .0) (-3 .6) 

- 0. 1 2  [In(Mp/pd)t_ 1 - 0.96 In(DDt_ 1 ) + 0.20 In( Pt- I )] 
(-2.0) (6.8) ( 1 .8) (8) 

Notes :  Rbar2 = 0.56, DW = 2. 1 ,  se = 0.0082, 1 978 Q l -92 Q4, LM(4) = 7. 1 ,  RESET(1 )  = 0.6, 

NOR.!Vl(2) = 0.8, HET( l )  = 1 .8 , Hatios in brackets. 

Direct estimation by OLS shows m inimal differences - the long-run elastici ty 

on activ i ty increases sligh Lly  and the overa l l  fit worsens marginaUy (two fewer 

degrees of freedom).  A simi lar equation can be found if the long-run activ i ty 

e l as t i c i ty  i s  res t r ic ted to u n i ty .  The  t - rat ios  reported o n  the  l o n g - r u n  

coeffi c i en ts are ca l cu l a ted s o  as t o  preserve v a l i d  i n ference  on t h e  l (  1 )  
var iab les .  I n teres t ing l y ,  these show that the long - run  user cost  term i s  

relatively imprecisely estimated . 

I n  summary ,  the dynamic and long-run equations for personal  sector Div is ia 

both seem to work reasonabl y we l l , desp i te the  re l a t i ve l y  short  sa m p l e  

avai lable .  One possible cause for concern i s  the relative imprec ision of the 

u ser  cost term s ,  a l though  the i r  coeffi c i en ts  are correc t l y  s igned  a n d  o f  

reasonable magnitude.  T h e  im prec i sion probab l y  reflects the presence of  

considerable noise in what is  a relatively volati le series. 
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7.2 The corporate ector 

T h e  c orporate sector has  proved m u c h  m ore d i ff icu l t  to mode l  t han the  

personal sector . We m ight expect corporate transactions balances (at least for 

i n dus tr i a l  and com merc ia l  compan ies) to be held on account of  production 

cos ts ( most ly wage and raw materia l  costs but a lso l and rents and the cost of 

cap i ta l ) ,  w h i c h  i n  turn are related to total  ou tput .  Attempting to s trip ou t  

c o rp o r a t e  i n c o m e  o r  e x pe n d i tu r e  f rom t h e  n a t i o n a l  a c c o u n ts i s  n o t  

straigh tforward , especial ly  for financial institutions, and hence w e  choose GDP 

as the activ ity variable. 

T h e  p r i n c ipa l  pro b l e m  i s  a fa i l u re to fi nd  a n y  sen s i b le c o i n teg r a t i n g  

rela t ionsh ips .  T h e  (real )  corporate Div isia index does n o t  cointegrate with  

o u tpu t ,  but  w hen the  user cost  is  i nc luded i t  h as the wrong sign and/or an  

impla usibly large coefficient [partly arising from the fact that the sec toral user 

cost is probably  /(0)] . The nature of the problem is i l l ustrated graphical ly in  

C hart 1 7  wh ich reports the fitted va lue from regressing the (log) level of rea l  

corporate Div isia on GDP a lone (the elasticity is 2 .3 ) .  The Chart shows that 

GDP cannot account  for the degree of  variation in  Div isia and the t iming of 

peaks and troughs is not c lose. When the user cost series i s  en tered, i t  cannot 

account for the remaining variation . Furthermore, the first d ifference (in logs) 

of the corporate Div is ia series has a standard dev iation nearly four  t imes as 

large as the personal sector series, and i ts h igher moments indicate severe non

normal i ty. 
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Chart 17 

Regression of real corporate sector Divisia on GDP 
-- Actual 

Filled 
-' In 

- 1 .4 

- 1 .3 

- 1 .2 

. - 1 . 1  

· - 1 .0 

- 0. 8  

1 977 78 7 9  80 8 1  82 83 84 8 5  86 8 7  88 89 90 9 1  92 

D i saggrega t ing Ind ustr ia l  and Commercia l  Compan ies ( I CCs)  and O ther  

Financial Institutions (OFIs) might be  expected to help. In  practice neither of  

the  com ponents i s  any  more amenable to explanation . The  ex tra degree of 

variat ion in  the corporate sec tor means that we cannot expect  to h ide  the 

problem by subsuming it w i th in  the total - hoping for the personal sector to 

dominate. The best equation that we have found i s  based on an unrestricted 

error correction m ode l ,  w i th no  user cost terms i n c l u ded and two ad hoc 

dummy variables for 1 983 ( 1 ,  - 1  in Q3, Q4) and 1 986 ( 1 ,  - 1  in Q3,  Q4) .  
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Dynamic equation (OLS) :  

- 2 .55 
( -2.2) 

+ 0.26 fl.ln(Mc/pg)c_ l 
(2.7) 

+ 0.23 fl.ln(Mc/pg)t_3 
(2.7) 

- 0 .09 [In(Mc/pg)t_ 1 
( -2 .5) 

- 0.7 fl.ln(pg) 
( -2. 1 )  

- 2.52 In(GDP)t_ l ] 
( -6. 1 )  

+ 0. 1 2  D86 
(5 .7) 

+ 0.08 D83 
(4.0) 

(9) 

Notes :  Rbar2 = 0.59,  DW = 1 . 8 ,  se = 0.028, 1 978 Q I -92 Q4, LM(4) = 2.7, RESET( I )  = 7 . 1 ,  

NORM(2) = 0.8, HET( I )  = 0. 1 ,  t-ratios in brackets. 

The OLS estimation contradicts the Johansen resul ts in that the error correction 

term is s ign ificant  - wh ich  i mpl ic i t ly  indicates cointegration . Two d u m m y  

variables need t o  b e  included bu t the equation sti l l  fai ls  badly on the RESET 

test for functional form (regression of the residuals on the square of the fitted 

va lues: test value 7 . 1 ,  5% critical value 3 .84) .  The equation standard error is  

rel at i ve ly  h i g h  at 2 . 8 % .  A l though  over ha l f of  the quar ter ly  variat ion is  

explained , th is drops to a quarter i f  the dummy variables are excluded. The 

u ser cost terms,  i f  entered, are incorrectly signed. Actual and fitted values are 

shown in Chart 1 8 . 
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Chart 18  

Corporate sector Divis ia :  actual  a n d  fi tted val u es from 
equation 9 
-- AClUjll 
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Corporate sector Divis ia:  res id uals  from equation 9 
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Why should it be so much more difficul t  to model corporate sector holdings of 

Div i sia? The corporate sec tor genera l ly  has w ider access to capita l  markets 

than the personal sector - in terms of both l iabi l i ties and assets_ Assets wh ich  

m ight  be regarded as i l l iqu id by the personal sector - equi t ies,  government 

stock, foreign currency balances - may be h ighly l iquid to the corporate sector. 

Hence  the restr i c t i on of tran sac t ions  ba lances  to be a fu n c t ion  o f  M 4  
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components alone i le l ikely  to be val id .  Al ternatively,  the corporate sector 

m ay need to hold l i qu id assets for purposes other than tran sactions ,  or for 

particular types of transaction . For example,  large cash balances may be held 

a a reser v e  to f ig h t  hos t i l e  ta keover b id s  or to fac i l i tate expan s i on ary  

acqu i s i t ions .  Th i s  wou ld  he lp  to  accou n t  for a greater than  u n i ty o u tput  

e lastici ty .  

7.3 Aggregate D ivisia 

As noted above ,  the d iffic u l ties i n  explai n ing corporate sector Divis ia create 

p roblems in m odel l ing the aggregate. Nevertheless, i t  appears poss ib le  to 

obtain a reasonable model of aggregate Divisia. 

The personal  sector is  the largest component and, given the u ncerta inty over 

the appropriate corporate sector activ ity variable, we use domestic demand as 

the scale v ariable. The cointegration analysis gives sl igh tl y  more concl us ive 

resu l ts than for the persona l  sector - either zero or one cointegrating  vectors . 

We use the fol lowing rela tionship: 

In(M1pd) = 0.72 In(DD) - 0.52 ln( p) 

Tote s :  4 l a g s  in the V AR. addi tion al /CO) v a riables �ln(pd) , D86' 1 97 8  Q I -92 Q4. Tests of 
elasticity on DD. H O:b= 1 x2( l  )=0.5;  H 0:b=0.5 x2( l  )=0.08. 

The activ i ty e lasticity is lower and , somewhat surpris ingly given the corporate 

sector resu lts ,  the user cost elastic i ty h igher than for personal sec tor Div is ia 

alone. The dynam ic equation is :  

flln(M1pd)t = - 0.05 + 0. ] 8 flLn(M1pd)t_ l + 0.39 flln(DDt) - 0.64 flln(pdt) 
(-3 .0) (2. 1 ) (3 .6) (-5 .2) 

- 0.045 [(In(M1pd) - 0.72 ln(DD) + 0.52 ln( p)Jt- l + 0.02 D86 
(-3 . 7) (3 .0) ( 10) 

Notes:  R ba �  = 0.68, DW = 1 .9,  se = 0.0086, 1 978 Q I -92 Q4, LM(4) = 2.2, R ESET( I ) = 0.2. 

NORM(2) = 2.2, HET( l )  = 1 .2, t-ratios i n  brackets. 
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This equation differs from the personal sector eq uation in  several ways. Most 

i m ponant is  that the error correction coefficient is hal f the magni tude (0.045 

from 0. 1 1 ) .  This reflec ts the growth in corporate Divisia, which is  now being 

treated as a disequi l i brium phenomenon . At  the same time the coefficien t on 

the lagged dependent variable term has fal len significant ly and the mi ld  serial 

correlat ion has a lmost  entire ly  disappeared. The dynamic user cost term i s  

smal l  and incorrectly signed and has been omitted. The equation has a s l igh tl y  

h igher standard error but explains a h igher fraction (two- thirds) o f  the quarterly 

variation.( 14) 

( 14) A n  OLS based e st im a te o f  t h e  error-co rrection model  gives  s im i l a r  c oefficient 
esti m ates - but a l l  thc levels tcrm s a re not wel l  determined.  Thi s  eq u a tion i s  not 
reponed. 
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C h art 1 9 
Aggregate D i v isia : actual  a n d  fi tted values from 
equat io n  1 0  
-- Actual 

Fitted 
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On some diagnostics, and on the basis of the long-run user cost e lastici ty,  this 

equation is more attractive lhan the personal sector eq uation . Plots of actual 

and fi tted , and of  residuals ,  are given in  Chart 1 9 . The equation i s  reasonably 

s table and th us meets our first cri terion for an intermediate target. But despite 

t h i s  conc l u s ion  a s tandard error of  0 .9  % a l lows  cons iderab l e  scope for 

unexplained variation on a quarter-lo-quarter basis. 
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7.4 Causal i ty tests 

.-

To be useful  as an indicator, Divisia should contain information on final pol icy 

obj ectives .  We evaluate the i n formational  con tent by m eans of b i variate 

autoregressions using the price level  and (nominal)  output as the objectives. 

For prices we use the RPl excluding the effects of mortgage in terest payments, 

the community charge and indirect taxes. For output we use nominal G DP. 

Tests such as these are weak - there i s  no behavioural  content to the equation 

spec i fication and it is  therefore qu i te l ikely that such si mple autoregressions 

are not stable over t ime. However, indicator variables do tend to be examined 

in a bivariate context and the strength of such correlations is therefore of some 

interest. 

The  tes ts are performed i n  two s tages . Firs t  we at te m p t  to estab l i s h  an  

unrestricted cointegrating vector us ing  the  10hansen approach .  Second, we 

estimate an unrestricted autoregression for the  objective variable, specified i n  

the first difference o f  logs w i th five lags o f  the dependent variable and an equal 

number of lags in the indicator variable, together with the cointegrating term at 

lag one and an intercept. The tests are: 

(1) the exclusion of the cointegrating term, 

(ll) the excl usion of lags in  the indicator, condit iona l on exc lud ing the 
cointegrating term , and 

(I l l )  the inclusion of a contemporaneous term in  the indicator variable.  

Test (1) establ i shes causa l i ty from the level of  the i nd icator to that of  the 

objective. I f  the cointegrating term cannot be excluded, this test automatica l ly  

i mpl ies dynam ic as wel l as levels effects - there is no need to test additional ly  

for short-run causa l i ty .  Test (l l )  is  the trad it ional causa l ity test based on  a 

d i fferenced equat ion  - w h i c h  i s  v a l i d  o n l y  i f  t he  co in tegra t ing  term i s  

in sign ifican t. This test turns out to be largely superfluous but we report the 

results to demonstrate that incorrect omission of the levels terms could alter the 
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o n c l u  i o n . Te t ( I l l )  estab l i shes  conte m poraneous corre l at ion , bu t  the 

au a l ity here could run in ei ther direction . 

The behavioura l  equation have already demonstrated causal ity from infl ation 

and activ i ty to Divisia .  We do not need to test this further .  Unfortunately 
'
we 

cannot spec i fy a s imp le behav ioural  equation for domestic demand or G DP 

w hich would i nc lude monetary aggregates. Instead the causa l i ty tests can be 

thought of as a partial reduced form approach .  

The  tes ts are  performed w i th some addi tiona l  variabl es to ensure that the 

au toregress ions represen t data cons istent m odels .  For G DP we  i n c luded a 

( 1 , - 1 )  dummy for 1 979 Q 1  and Q2 to account for a road haulage dispute which 

caused a switch in  recorded net trade .  For prices we i nclude three quarterl y  

d u m m ies  because  t h e  R P l  i s  n o t  seaso n a l l y  adj usted a n d  c o n ta i n s  m i l d  

season a l i ty (much o f  w h ich i s  removed because w e  strip out  the effects of 

i n d i rect  tax es which arc uprated in  the budget quarter) .  These addi t iona l  

variab les were inc luded as  additional 1(0) terms in  the  10hansen procedure as  

appropriate. 

The regressions are a l l  based on the same sample 1 978  Q4-92 Q4 (the exact 

test va lues are very sample spec ific bu t  the qua l i tat ive nature of the resu l ts 

s hou ld  be m ore robust) . Both Ch i -square (asymptotic) and F tests ( sm a l l  

s amp le) are reported .  Degrees of freedom for t h e  tests a r e  as  s h o w n  i n  

brackets. Rejec tion o f  the n u l l  hypothesis o f  n o  causa l i ty a t  5 %  i s  indicated i n  

Table  3 b y  § .  

S i m i l ar tests are performed for aggregate Div isia, i ts personal and corporate 

components ,  and for M4, M4 l ending and MO. The resu l ts are reasonabl y  

encourag ing .  A l though the s trength o f  the cointegration tests v ary ,  they are 

sufficient to conclude that there is a cointegrating relation in each case. There 

i s  causa l i ty i n  l evel s for each of the monetary aggregates to both G DP and 

prices, wi th the  exception that MO does not  appear to cause nominal GDP. The 

levels term is also correctly s igned (negative) in every case. There is a general 

lack of contemporaneous corre lation - again wi th the sole exception of MO and 

nom ina l  GDP (but causa l i ty here could run in e ither direction). If ( incorrectly) 
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the levels effects were to be ignored then i t  wou ld be m uch less clear whether 

there was indeed any causa l i ty from the money aggregates to ei ther G DP or 

prices. Of the sma l l  sample F tests only MO-+Prices is significan t for tes t CI I) .  

On these grounds there appears to be usefu l i n formation in  al l  the m onetary 

aggregates considered. MO is possibly the most useful forward indicator i n  th is  

statistical sense for reta i l  prices and as a contemporaneous indicator of GDP.  

At  the same t ime MO does not  seem to contain much longer-term information 

on nominal GDP. Divisia, particu larly the personal sector index , appears to be 
s lightly more robust across the differen t tests and different objective variables. 
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Table  3 :  Ca usal i ty test results 

Co integrating 
Relation 
Test 
I 
I I  
III 

Cointegrating 
Rel ation 
Test 
I 
II 
III 

Co integrating 
Relation 
Test 
I 
I I  
III 

Cointegrating 
Relation 
Test 
I 
I I  
I II  

Co integrating 
Relation 
Test 
I 
I I  
III 

Co integrating 
Relation 
Tes t 
I 
I I  
I II 

Ca usa l i ty from D i v isia (personal sector) 
.... G D P  .... Prices 

InNGDP = 0.85 InDP InP = 0.36 InDP 
x2 F x2 

§ 1 6 . 1 [ 1 ]  § 14 .4 [ 1 ,44] § 1 1 .0 [ I ]  
§ 1 1 .3 [5]  2.0 [5,45] § 1 2.9 [5 ]  

1 .2 [ 1 ]  0.9 [ 1 ,43] 0.0 [ 1 ]  

Causa l i ty from D i v isia (corporate sector) 
.... G D P  .... Prices 

InlvGDP = 0.5 1 InDc lnP = 0.38 lnDc 
x2 F x2 

§ 6 .6 [ 1 ] §5 .4 [ 1 ,44] 20.2 [ 1 ]  
5 .2 [5]  0.9 [5 ,45] 3.0 [5]  
0 . 1  [ 1 ]  0 . 1  [ 1 ,43] 0.0 [ 1 ]  

Causal ity from D ivisia (aggregate) 
.... G D P  .... Prices 

InNGDP = 0.79 InD InP = 0.4 1 lnD 
x2 ' F x2 

§ 1 1 .2 [ 1 ]  §9 .6 [ 1 .44] § 1 6.9 [ 1 ]  
8 .6 [5]  1 .5 [5 ,45] § 1 2.0 [5 ]  
1 .8 [ 1 ]  1 .4 [ 1 ,43] 0. 1 [ 1 ]  

Causality from M4 
.... Prices .... G D P  

InNGDP = 0.62 InM4 
x2 F 

In? = 0.41 InM4 
x2 

§ 1 6 .9 [ 1 ]  § 1 5 .2 [ 1 ,44] 
2 .4 [5 ]  0 .4 [5,45] 
3 .3 [ 1 ] 2.6 [ 1 ,43] 

§ 1.9.7 [ 1 ]  
8 .6  [5]  
0.0 [ 1 ] 

Causal ity from M4 lendi ng 
.... Prices 

F 
§ 8 .9 [ 1 ,43] 

2 .2 [5 ,43] 
0.0 [ 1 ,4 1 ]  

F 
1 7 .8 [ 1 ,43] 
0.5 [5,43] 
0.0 [ 1 ,4 1 ]  

F 
§ 1 4.5  [ 1 ,42] 

2.0 [5 ,43]  
0 . 1  [ 1 ,4 1 ]  

F 
§ 1 7A [ 1 ,42] 

l A  [5 ,43] 
0.0 [ 1 ,4 1 ]  

- G D P  
InljGDP = 0.48 InM4L In? = 0.29 lnM4L 

x F 
§ 1 8 . 1  [ 1 ]  § 1 6 .4 [ 1 ,44] 
§ 1 2 .6  f5 ]  2.2 [5,45] 

0 .0 [ 1 ]  0 .0 [ 1 ,43] 

x2 
§ 1 5 .8 [ 1 ]  

2.8 [5 ]  
2.2 [ 1 ] 

Causality from MO 
... G D P  li1.NGDP = 1 .7 lnMO 

x F 
0.4 [ 1 ]  0.3 [ 1 ,44] 

1 1 .0 [5)  1 .9 [5 ,45] 
§ 7 .5 [ 1 ]  § 6 . 1  [ 1 ,43] 
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... Prices 
In? = 1 .02 lnMO 

x2 
§7 .0 [ 1 ]  

§ 2 1 .4 [5]  
O.l  [ 1 ]  

F 
§ 1 3 A  [ 1 ,42] 

004 [5 ,43] 
1 .6 [ 1 ,4 1 ] 

F 
§ 5 .5 [ 1 ,42] 
§ 3 .9 (5,43] 

0 . 1  ( 1 ,4 1 ]  



3] 
3] 
1 ]  

3 ] 
3 ] 
1 ]  

2] 
3] 
1 ]  

2] 
3 ] 
1 ]  

2] 
3] 
1 ]  

2] 
3] 
1 ]  

8 Concl usion 

I n  pri nc ip le ,  a D iv i s i a  measure of money h as considerable attrac t ions a s  a 

measure of transact ions serv ices, weighting each type of deposit according to 

the  tran s ac t ions serv ices i t  offers .  S uc h  a m easure m i g h t  h a ve a c loser  

rel ationship w ith total  expend iture in  the econom y than do the conventional 

m on etary ag grega tes .  T h i s ,  however ,  does n o t  i m p l y  t ha t  D i v i s i a  w i l l  

n ecessari l y  be usefu l  i n  predict ing i n fl at ion . I f  m oneta ry aggrega te s  are 

general ly not good leading indicators then Divisia may also be d isappointing in  

this respect. 

As discussed in this paper, there are both theoretical and practical difficulties in  

constructing an  index which  measures the  transactions services provided by  

d i fferent types of monetary asset. I t  wou ld ,  however, be wrong to  conc l ude 

from this that a Divisia index wou ld be inferior to the conventional monetary 

aggregates. First, these theoretical and practical d ifficu l ties may not be severe; 

and second, some of these d i fficulties apply at least equally to the conventional 

monetary aggregates. So  even a Div is ia index w h ic h  captures transact ions 

services only imperfectly may nevertheless provide a better measure of money 

than other monetary aggregates. 

Th i s  paper has presen ted a Div is ia  index for the U n i ted K ingdom and has  

i l l u strated the  impact of al ternative - and possibly no less val id  - solu tions to 

some of the practical and theoretical d i fficult ies which arise in the construction 

of such an index . It is  d i ffic u l t  to j udge the s ign i ficance of the d i fferences 

among the various i ndices which are presented , but  i t  may be observed that 

these di fferences are m uch smal ler than the d i fferences between the path of a 

Divisia index and the path of any of the conventional monetary aggregates. 

A Divi sia measure of money appears to have some leading indicator properties 

for predicting both nom inal output and inflation . These resu l ts do not suggest 

that  Div i s ia  is unambigUOUS ly  superior to other monetary aggregates as a 

leading indicator, a l though a case can c learly be made for inc luding Div is ia i n  

t h e  rarige  of i n d i cators ana l y sed by the  au thor i t ies  w hen for m i ng t h e i r  

judgments on monetary condi tions. 
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A ppen d i x  A - Linea r  h omogeneity 

'When the aggrcgator function i s  l inearly homogeneous the Divisia index wi l l  

exac t l y  reflect the grow th of transac t ions (or , more general l y ,  monetary) 

ervices in the economy. In  th i s  appendix, we first show how the Divisia index 

i s  der ived fro m  the tran sac t ions serv ices fu nct ion ,  and then cons ider the 

d ivergence between transactions serv ices and the Divis ia index w hen l inear 

homogeneity is relaxed . 

Consider a s imple case of onl y  two monetary assets , cash (C) and one interest 

bearing asset (I) .  Transac t ions services M w i l l  be a function of holdings of 

the e two assets .  

M = j(C. J) (At )  

Differentiating (A t )  and dividing by M yields 

M dM f dC 
+ f dI (A2) 

c M M I M M 

whereJc andfr are the partial derivative ofJwi th respect to C and !. 

Mu l tiplying the [irst term in (A2) by ClC and the second tenn by 1I! gives 

M f c c 
+ f I I (A3) 

c M M C I M I 

Eu ler's Law states that j f/ is l inearly homogeneous then , 

(A4) 

S ubsti tuting the expression [or M from (A4) in (A3) yields 
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M 
=' -f-C

-;_C

-:-f-
I-r [ � 1 + (AS) 

M 
-f-C

-;_I
_:-f-

I
-r [ : 1 

I n  equ i l ibr ium consumers w i l l  equate their marginal  uti l i ties to the prices of  

assets, such that the marginal rate of substitution between any  two assets w i l l  

equal the ratio of the prices of  the two assets, iel/lf = P /Pf, w here Pc and Pf 

are the user costs as derived in Appendix B .  Substituting these prices in  p lace 

of the partial derivatives yields 

M 

M 

where 

5 
C 

p C 
C 

p C + P I 
C I 

P I I 

P C + P I 
C I 

. . 

(A6) 

In continuous time MIM == DID where D is the Divisia measure. The formula  

for the  D i v i s i a  i n de x  in  t h e  te x t  [ e q u a t i on ( 1 » ) i s  the  d i sc re te  t i m e  

approximation. 

Suppose now the transactions services function is given by 

M = f( ()(C, (3f) (A7) 
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w here Cl:' a n d  (3 are t i m e  vary i n g  parame ters ref lec t i n g  t he  tran sac t ions  

technology (eg ATMs, direct debit faci l i ties, etc) wh ich are not fu l ly  reflected 

in the own rates of return used to derive user costs. 

Fol lowing the sam e  procedure out l ined above, it can be shown that 

M 

M 
= s 

c 
c 

c 
+ S I 

I 

I 
s 

c 
+ S I 

(3 
(3 

(A8) 

T he l ast  two terms in (A8) capture the extent  of the departure of the Divis ia 

m easure from the ' true ' growth of transactions services in the economy.  I n  

order to measure th i s  d ivergence,  some funct ional  form for the payments 

technology (ie Cl:' and (3) has to be specified and estimated. 

66 



A ppen d i x  B - Deriva tion of user cost 

I n  order to derive the user cost of  a monetary asset, one can begin w i th the 

analogo�s case for a durable good . Denoting the one period ren tal price of  a 
'" 

durable good as Pnl '  i ts current price as P �t and the depreciation rate as on ' the 

user cost is given by 

* 
p p 

n t  n t  

*e 
( 1 - 0  ) P 

n t +1 

( 1  +R ) 
t 

(BI)  

'" 
I n  equation (H I ) ,  P '  � + 1 is the expected resale price in  the next period and R l 

i s  the one period nom ina l  rate of return on bonds wh ich  do not provi de any 

transactions services. P nl can be thought of as  the holding period return from I 

to l +  1 .  

For the user costs of monetary assets we consider first the case when there i s  

n o  inflation (P*� + 1 = Pm)· In  general P n can be considered a s  the price index 

of goods and services, instead of durable goods only. 

The real va lue of  an ind ividua l ' s  cash holdings (C) i s  then equal to C/P n l . 
Meas uring the cost of holding cash in  terms of real goods ,  the user cost of  

cash,  by  analogy to (B  1 ) , i s  g i ven by 

P p 
e t  n t  

P 
n t  

l +R 
t 

(B2) 

where i t  is assumed that on = O. Pct is the rental price for non-interest-bearing 

monetary assets. For an interest-bearing asset Mi, the own fate of return would 

be i ncluded, such that 
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p = p 
i t  n t  

( 1  +r . ) P 
J. t  n t  

l +R t 

w here rit i s  the return on asset i. 

(83) 

When i n flat ion is positi ve the nom inal quantity of cash wi l l  be the same next 

period, but the real val ue wil l  be lower, given by CIP��+ l '  The depreciation 

rate of real balances 8e can be solved from 

c 
t 

= 

P * e  t 

n t + 1 

= 

t 

C 
( 1 - 8  ) 

P 

*e p - p 

t 

n t  

n t + 1 n t  

p *e 
n t + 1 

The user cost of non- interest-bearing money is: 

P p 
e t  n t  

( 1  +R ) 
t 

S ubstituting (85)  in (B6) yields the user cost of cash as 

P = P 
e t  n t  

P 
n t  

( 1  +R ) 
t 
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(B5) 

(86) 
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This  i s  ident ica l  to ( B 2) ,  wh ich  i s  the user cost  of  cash i n  the absence  o f  

inflation . 

For an in terest-bearing asset Mi, the depreciation rate of  real balances can be 

solved in  a sim i lar manner, but tak ing account of interest earnings. Therefore, 

M . ( 1 +r . ) � � t  

p 
*e 
n t + 1 

which impl ies, 

( 1 - 8  ) 
t 

M . � t  

p n t  

pe 
_ p

* 
( 1 +r . ) n t + 1 n t  � t  

t e p n t + l 

(B8) 

(B9) 

S ubsti tuting (B9)  in  (B8)  g ives the user cost of in terest-bearing asset Mi as 

p p 
i t  n t  

p . ( 1  +r . ) n t  � t  

( 1  +R ) 
t 

which is again identical to (B3), the user cost i n  the absence of i n flation . 

Re-arranging (8 1 0) ,  yields 

p 
i t  

p n t  (R t - r .  ) � t  

( 1  +R ) t 

(B 1 0) 

(B 1 1 ) 

This simpl i fies to R t - 'it as shown i n  equation (2) in the text  when calculating 

the Divisia weights Sit ·  That i n flation does not appear to affect the user cost of 

mon ey m a y  appear  su rpr i s i n g .  T h i s  i s  beca use we have  ass u m ed R( i s  
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on tant. When Rc  move with inflation,  the price (user cost) of real goods wi l l  

fal l  relative to the price of  money . 
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A p p e n d i x  C - Da t a  u t i l i s e d  i n  t h e c o n s t r u c t i o n  o f  D i vi s i a  

i n dices 

Notes and coin - published level data non-seasonall y adjusted (nsa). 

Non-interest -bearing bank deposits - ICCs ' holdings provided by the Ban k ' s  

Financial S tatistics Division. This series was then subtracted from the known 

total wi th  the res idual d i v ided between Persons and OFls on  an est ima ted 

basis. 

Interest-bearing sight  bank deposits - ICCs ' holdings provided by the Bank ' s  

Financial  S tatistics Division . This series was then subtracted from the known 

to tal w i th the res idua l  d iv ided between Persons and OFIs on  an est ima ted 

basis. 

1 nterest-bearing time bank deposits - break-adj usted sectoral flow data (nsa) 

prov ided by the Bank ' s  Financial S tatistics Divi sion which are subsequent ly 

calcu lated to levels .  Bu i lding soc iety holdings of bank certi ficates of deposit  

and  of bank depos i ts were deduc ted from OFls ' ho ld ings  of  bank t i m e  

deposits. 

Building society deposits - break-adjusted sectora! flow data (nsa) provided by 

the Bank 's Financial S tatistics Division which are subsequently calculated to 

levels . 

TESSAs( 1 5) 
- person s '  bank t ime and bu i ld ing society  reta i l  depos i ts are 

adjusted for the in troduction of TESSAs by subtracting the publ ished levels of 

TES SAs (nsa) from the components .  This is a reasonable calculation to make 

as TESSAs are not held for transac tions purposes and as suc h  should not be 

incorporated in the Divisia indices . 

( 15) Tax Exempt Special Savings Accounts. 
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Our indice are adju led stati stical l y  for Abbey National ' s  flotation i n  1 989 by 

i ncorporating th relevant hreak-adj usted flow data for bank sight and ti me 

depo i t  and  bui ld ing ociety deposi ts .  

Bank current account (gross rate) - up to 1 984 the series i s  a rate provided by a 

s ingle bank which offered i n terest-bearing sight deposits. Thereafter, it i s  an 

average of the rates offered by the major clearing banks on deposits of £500. 

Clearing banks in terest -bearing personal account (gross ra te) - pre- 1 984 

eries is interest payable on seven-day notice deposit accounts with the clearing 

banks;  thereafter it is an average of the rates payab le  on two or more simi lar 

accoun ts w i th tiered in terest rates according to the size of balance held.  We 

take the rate payable on the median t ier at any one t ime (currently £ 10,000; i t  

has risen over t ime) .  

B uilding society deposit (gross ra le) - pre- 1 984 series u t i l i ses the  average 

bu i lding society share rate, as publ i shed by the Bui ld ing Societies Com mission 

(thi s  provides a net figure; the gross rate is derived by including the composi te 

tax rate). Thereafter it i s  an average of the savings account gross rates offered 

by the largest five bui ld ing societies. 

London in terbank overnigh t  deposit rate - observed rate at about 10 . 30am ;  as 

publ i shed in Financial S tatistics. 

London in terbank three -mon th  deposit ra te  - as  p u b l i shed i n  F inanc ia l  

S tatistics. 

Benchmark rate - the index uses the three-month local authority deposit rate as 

the benchmark rate (as publi shed in Financial Statistics). 

All i nterest rates are average rates over the quarter. 
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A ppen d i x  D - Com ponents of Di visia 

Corn ponents of Divisia ( levels, ua) 
Non mtcrest· bcaring bank sight deposits 

- . - Interest·bearing bank sight deposits 
- - Interest·bearing bank time deposits 

Persons 

" " 

Industrial & commercial compan ies 

.. ./ ,/ 

Other financial inst i tu tions 

t" , ' 

" , :' ," 

' ,' . 

-

':.: .:: 

Building society deposits 
Notes & coin 

. .  ./.. ./ 

£ billi� 220 . � :.- ' :'- 200 
. /  - 1 80 

.: . :· - 1 60 

40 
. . ... . . . .  r. . .  ' . """' ..J)' . - 35 

. r .. .. /: .. ' . 
. . ; /... 30 

.
.

.
.
•
. 

-
25 

20 

. � -
"' 

,_ � _ oJ' 

1 5  
1 0  
5 
o ...... --: - . ,  . ,;:::, ..... .  

<>" C 
r:.. 

r . 
/ :'. ' 

60 

-/ .- 50 

40 
30 

1 977 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 
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A p pe n d i x  E - Use r costs a n d  growt h wei ghts  w i t h  maximum 

avai l a ble  rate as benchmark 

User costs 
(Bcnchrnark=rnaximum aYaila b lc rate) 

Persons & corporate 
-- Persons 
- - - Corporate 

Notes & coin and non- interest-bearing deposi ts 

. /\ 
. j . \ 1\ 

r· ''y' '\ ... , 
.. \ .I 

\ I 
,,' 

Bank interest-bearing s ight deposits 

Bank interest-bearing time deposit s 

, 
1 \ / , / - <. .1 , 

_I \J " _ _ _  ..... _ - _ _  / "  _ ,. 

Building society deposits 

Pcr cent 
- 20 

1 6  
1 4  
1 2  
1 0  

8 

6 

8 

. . , ::: . .  , . 7 
, .. ;.:.; .. .. . :. 6 

5 ' :'".:;:> ;.< . ... .;.; . .  .;:-. ;:::;;: ;.; :::::{ .. ,,: :::::� 4 
3 
2 

5 

4 

3 

2 

o 
19n 78 79 80 81 82 83 84 85 86 87 88 89 90 

74 



Growth weights 
(Benchmark=m axitn um avai lable rate) 

Persons 
- - - Industrial & commercial companies 
- - - Otherlinancial institutions 

Notes and coin 

Non-interest-bearing deposits 

Bank interest-bearing s igh t  deposits 

1 977 78 79 80 8 1  82 83 84 85 

- 0.5 
': ' ,,', 

0.0 
86 87 88 89 90 9 1  92 
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Persons 
Industrial & commercial companies 
Other financial institutions 

Bank interest-bearing time deposits 

Building society deposits 

Build ing society deposits 

l . 
- '  \ / ./' . ---- . . '-. / "  - - - - - - �--- -, --- ./- - :- � -

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

0.5 

0.4 

0.3 

0.2 

0. 1 

0.0 

- 0. 008 
: . - 0.007 

- 0.006 
: " . - 0.005 

:: > .l- 0.004 
::;: .. :-: :. 

'�:�5:�V���;� i�: 
1 977 78 79 80 8 1  82 83 84 85 86 87 88 89 90 9 1 92 
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A ppen d i x  F - Johansen tests for coin tegra tion 

(i )  Personal sector 

3 lags in the V AR, 1 977 Q4-92 Q4 . Additional 1(0) variables: l!.lnpd 

(r = number of cointegrating vectors) 

Possible Cointegrating Vectors 

In (MP1pd) 
In D 
in pP 

I 
- 1 .00 
0.93 

-0.22 

(a) Maximal  eigenvalue test 

Nul l  A l ternative 

r=O r= l 
r� 1 r=2 
r�2 

'"' r=::> 

Test 

11  
- 1 .00 
1 .26 

-0.00 1 7  

Statistic 

20.2 
1 2.7  
5 .0  

I I I  
- 1 .00 
0.56 
1 .22 

Critical 
Val ues 

(95% , 90 %)  
(2 1 .0, 1 8 .6) 
( 14 . 1 ,  1 2. 1 )  

(3 .8,  2 .7) 

Resul t :  At  95 % one can accept the nu l l  of no coin tegrating vectors. At  90% 
one can accept 3 - but the non-stationari ty of the data imposes a max imum of 
2. 

(b) Trace test 

Nul l  A l ternati ve Test Cr it ica l 
Statistic Values 

(95 %, 90 %) 
r=O r= 1 38.0 (29 .7, 26.8) 
r � l  r=2 1 7.7  ( 1 5 .4 ,  1 3 .3) 
r�2 r=3 5 .0 (3 .8 ,  2.7) 

Resul t :  At 95% one can accept 3 coin tegrating vectors - a l though there is an 
implicit  max imum of 2. 

Overa l l  concl usion:  One sensible cointegrat ing vector. Possib ly  a second 
which can be ignored as weak. 
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(H) Corporate sector 

4 lags i n  the VAR,  1 978 Q l -92 Q4 . Additional /(0) variables, D86' flinpg . 

(r = number of cointegraling vectors) 

Poss ib le Cointegrating Vectors 

I II III 
in (Mc/pg) - LOO - l .OO - LOO 
in GDP 3 .42 1 .83 3 .94 
in pC 6.43 -0.3 1  0.66 

(a) Maxim a l  eigenvalue test 

N u ll Alternative Test Crit ical 
Statistic Values 

(95%, 90 %)  
r=O r= l 1 9 .2 (2 1 .0, 1 8 .6) 
r !:. 1  r=2 5 .3  ( 14 . 1 ,  1 2. 1 )  
r !:.2 

" 3 .5  (3 .8 ,  2.7) r=:J 

R esul t :  At 95% one can accept the nu l l  of no cointegrating vectors. At 90% 
there may be one. 

Cb )  T race test 

Nu l l 

r=O 
r � a  
r!:.2 

Alternative 

r= l 
r=2 
r=3 

Test 
Statistics 

28.0 
8 .8 
3 .5  

Crit ical 
Values 

(95%, 90 %)  
(29.7 ,  26.8) 
( 1 5 .4, 1 3 .3) 

(3 .8, 2.7) 

R esul t :  At 9 5 %  one can accept the nu l l  of no coin legrating vectors. At  90% 
there may be one. 

Overal l conclusion : No cointegrating vectors. 
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(iii) Aggregate index 

4 lags in the VAR, 1978 Q 1 -92 Q4, Additional 1(0) variable: f1lnpd, D86. 

(r = number of coin tegrating vectors) 

Possi ble cointegrating vectors 

In (Mlpd) 
In D 
In p 

I 
- 1 .00 
0.72 

-0.52 

(a) Maximal eigenvalue test 

N u ll A l ternative 

r=O r= 1 
n, 1 r=2 
r!:.2 r=3 

Test 

11  
- 1 .00 
1 .4 1  
0.34 

Statistic 

1 9 .6 
1 2.0 
3 .4 

I I I  
- 1 .00 
1 .5 1  

-0.22 

Critical 
Values 

(95% , 90 %) 
(2 1 .0, 1 8 .6) 
( 14. 1 ,  1 2. 1 )  

(3 .8 ,  2 .7) 

R es u l t :  A t  90% one can accept a s i ng l e  co in tegrat i ng  vector,  a t  9 5 %  no 
cointegrating vectors. 

(b) Trace test 

N u J) A l ternative 

r= 1 
r=2 
r=3 

Test 
Statistic 

35 .0 
1 5 .4 
3 .4 

Critical 
Val ues 

(95% , 90 %) 
(29.7 ,  26.8) 
( 1 5 .4, 1 3 .3) 

(3 .8, 2.7) 

R esult :  At 95 % one can accept a single coin tegrating vector, at 90% one can 
accept two cointegrating vectors. 

Overa l l  conclusion : one cointegrating vector. 
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