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(I) INTRODUCTION 

2 

The impact o f  change s in f inanc i a l  vari able s , on t he rea l sect o r  a nd i n f l a t i on 

a re ma jor is sues i n  monet a ry economi c s . Br oadly spe a k ing changes i n  

f inanc i a l  va r iables ma y a r i se f r om gove rnment po l ic y ,  f r om ext e r n a l  eve n t s  and 

f rom ch anges in beha viour by the priva t e  s e c t or . F i s c a l  pol i c y ,  a nd ope n  

ma rket ope rat ions b y  the author i t i e s  c a u s e  changes i n  dome s t i c  int e re s t  r a t e s  

wh ich a re a l so  st rongly inf luenced b y  changes i n  f ore ign i n t e r e s t  r a t e s . 

I nnova t ion i n  the prov i s i on of f inanc i a l  s e rvices init iated e i t he r  by 

gove rnment l egis lat ion ( eg Financ i a l  Se rvices Act 19 8�) or by ma r k e t i n g  

cons ide r a t ions ( eg ent ry of ba nks  into the home loans  ma rket ) may a l s o  l e a d  t o  

a rea l l ocat i on o f  port f ol i os and a change in r e l a t i ve i n t e r e s t  r a t �s . 

I n  the theore t i c a l  l i t e rat ure one could reasonably t a ke t he view t h a t  t he 

dete rminat i on o f  a s set prices is  gove rned by two seemingly cont radict ory 

approache s : that is by ' st ruct ura l '  or ' reduced f o rm'  mode l s . App l i e d  work 

on t he t e rm st ruct u re t a k e s  a ' reduced f orm' approa ch . For e xamp l e  in t h e  

e xpe c t a t ions hypot h e s i s  l ong r a t e s  a re viewed a s  depending on e xpe c t e d  fut u re 

spot rate s , a nd t he det e rminants of t he ' l iqu idity premium' a re o f t e n  omi t t e d  

o r  s imply mode l led a s  an addit ive a d  h oc s e t  of v a r iables  ( Modigl i a n i  a nd 

Sutch 19 67, Modigl i a n i  and S h i l l e r  19 73). The ma rket segment a t ion a n d  

prefer red habit a t  t he or i e s  a re rather l oosely f o rmu l a t ed and t he re f o r e  

d i f f i c u l t  t o  t e s t  in a n y  prec ise ma nne r .  I n  t he st ruct u r a l  approa c h  a s set 

demand and supply funct i ons a re e s t ima t ed a nd t he mode l is  ' s o lved ' f o r  a s set 

p r i ce s . Howeve r ,  t he equ i l ibrium ret u rn s  gene rated by t he s t ruc t u r a l  

approach w i l l  y i e l d  an implicit  relat ionship bet ween long r a t e s  a nd s hort 

r a t e s . Furthermore , in the st ructura l approach i t  i s  c le a r  t h a t  t h e  

exogenous det e rminants  of  a s set dema nds a nd supply funct ions  ma y be v i e wed a s  

inf luenc ing t he l iqu idity premium . Hence t he t w o  approaches a re r e a l ly 

c omp lement a ry .  

I t  i s  gene ra l ly a ccepted that  the st ruc t u ra l approach in t he fo rm o f  a 

po rt f ol i o  ba l ance mode l i s  a useful  way t o  a n a l yse t he f low o f  funds a nd t he 

det e rmi n a t ion of  a s s e t  prices . Flow of  funds mode l s  a re e s sent ia l ly 
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s t ru c t u r a l  mode l s  of t he movement of funds between gove rnment ,  c omme r c i a l  

c o mpa n i e s , pe r s on s , t he ove r s e a s  sector and financ i a l  in st itut ions . Such 

mode l s  a re very dive rse . A number of ma c roeconome t r i c  mode l s  of t he 

financ i a l  s e c t o r  have been bu i l t up in a somewhat pieceme a l  fa s h i on ( eg 

Spencer and Mowl ( 19 7 8 ) , P a t t e r s on et a l  19 8 7 ,  Mayes and S a vage 19 8 0 ,  Wa l l i s  

19 8 4 )  o r  a re h ighly aggregat i ve (Minfo rd e t  a l  19 8 0 ) . I n  gene r a l  such mode ls  

provide a r e a s onable ' fit ' t o  t he da t a  but theoretic a l  rest ric t i on s  a re 

l imit ed t o  l i t t le mo re t h a n  an examinat ion of ' r ight s ign s '  on ce r t a i n  

coeffic ient s . Adding-up const raints  a re usua l ly met imp l ic i t ly b y  a set o f  

' mis s i ng equ a t i on s '  whose st ructure o ften rema in s  unexpl o red . Almost by 

const ruct ion such a pieceme a l  approach doe s n ot cons ide r  c r o s s  equ a t ion 

re s t r i c t i o n s  fami l i a r  in mi c ro-theory such as homogeneity and s ymmet ry of t he 

c o e ff i c ient s on t he 'p r i c e '  vect o r . 

The B r a i n a rd-Tobi n  (19 6 8 )  approach fu l fil l s  t he min i mu m  requ i re ment of  adding­

up but t he long- run a s set demands a re somewhat ad hoc a nd a re often not based 

on a choice t he o ret i c  model ( Ba c kus et al 19 8 0 ,  Cohen 19 8 7 ,  Green 19 8 4 ,  Owen 

19 8 6 )  . The me a n -va r i a nce mode l h a s  been wide ly used t o  mode l sub-systems of 

the fi nanc i a l  sect o r ,  notably the banking sector  ( eg Be rndt et al 19 8 0 ,  

Cou r a k i s  19 7 5 ,  19 8 0 ;  p a rk i n  e t  a l  19 7 0 ,  Wh ite 19 7 5 ) . Howeve r ,  the 

t heoret i c a l p ro bl e ms a s s o c i ated wit h  t h i s  approach ( Ke a t ing 19 8 5 ,  Cou r a k i s  

19 8 8 )  a re fo r midable a n d  a t t e mpt s t o  c ircumvent these can produce imp l a u s ible 

outcome s . At a n  e mp i r i c a l  leve l t he me an-va r iance mode l and B r a in a rd-Tobin 

t ype mode l s  h a ve met with very mixed succe s s . 

I n  c o mpa r ison w i t h  the e mpi r i c a l  pe r fo r mance of systems mode l s , s ingle 

e qua t ion s t udie s  o f  t he de mand fo r a s s et s ,  pa rt ic u l a r l y  aggregate money 

va r i able s ,  could be s a id to have fa red bet t e r  ( He ndry 19 7 9 ,  Hendry 19 8 5 ,  B a ba 

e t  a l  19 8 8 ,  Rose 19 8 5 ) . T h i s  is in l a rge pa rt due t o  t he app l ic a t ion o f  

e r ro r - feedba c k  a n d  ' ge n e r a l  t o  spe c ifi c '  mode l l ing s t r a t egie s  ( Hendry 19 8 3 ,  

Hendry e t  a l  19 8 4 ) . The u s e  o f  the s ingle equat ion cointegrat ion t echn iques 

( Hendry 19 8 6 ,  H a l l  19 8 6 ,  Gra nge r 19 8 6 )  has given new in s ight s  and impet u s  t o  

t h e  e r r o r  feedba c k  approach . 

I n  t h is pape r we wis h  t o  examine both the theoretic a l  ba s is of t he por t fo l io 

ba l a nc e  approach  t o  mode l l ing the flow of funds and ' ge ne r a l  t o  spe c ific ' 

e s t ima t i on s t r a t e g i e s  t h a t  ma y yie ld rea s onable s e a rch procedu res in a systems 



f r amewo r k .  T h e  pract ical resu l t s  f rom applying t he p rocedu r e s  i n  t h i s  pape r 

are repo rted f o r  t he pe rsonal sector in Bar r and Cut hbe rtson ( 1 9 8 8 a, 1 9 8 8b )  

and are of  s u f f i c ient qual ity f o r  us  t o  sugges t  t h at t h e i r  wide r  app l i c at ion 

i n  mode l l ing t he f low of funds of  other sect o r s  could be bene f i c i al . 
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The rest of  t h i s  pape r i s  o rgan i sed as f o l l ows . I n  Sect ion I I  we examine t he 

app l i c abi l i t y  o f  alt e rnat i ve theories of  the demand f o r  as s e t s  t o  mode l l ing 

t he f l o w  o f  funds and argue i n  f avou r of  adopt ing an approac h  b ased on neo­

c l as s i cal consume r demand theory . Of  t he seve r al approaches avai l able we 

suggest deve l opment of  t he Almost I de al Demand System ( AIDS ) (Deat o n  and 

Mue l lbauer 1 9 8 0) t o  represent l ong- run as set demands . We are abl e  

succe s s fu l l y  t o  interpret r e s u l t s  f rom exist ing s ingle equat ion s t .udies  i n  

t e rms o f  the consume r theory approach . I n  Sect i on I I I  we d i s c u s s  t h e  i s sues 

o f  dyn amic adjus tment , mode l l ing expe c t at ions and econome t r i c  problems i n  

e s t imat ing a s y s t em of  equat i ons . 

main conc l u s i ons . 

A f i n al sect ion provide s  a s ummary of  our  

11 THEORETICAL MODELS 

The deve l opment of theories of the demand f o r  as set s h as p r oceeded i n  a numbe r 

o f  d i rect i ons  s imu l t aneou s l y . F r iedman ( 1 9 5 6 )  argued t h at the demand f o r  

as s e t s  should b e  based on axioms of  consume r c h o i ce . He focus  sed on t he 

demand f o r  money and pre sents a f ai rl y  l ong l i st  o f  po s s ible argume n t s  o f  t h i s  

funct i on ( ie a vector o f  e xpected returns , we al t h  and income ) w i t h  ' s i gn s '  t o  

b e  det e rmined pr imar i ly b y  t he dat a .  F r i e dman e s chews t h e  ide a o f  

approac h i ng t he theory o f  demand f o r  as set s by cons ide r ing t he mot i ve s  f o r  

holding as set s .  F r i e dman ( 1 9 5 6 )  did not present an e xpl i c i t  mode l o f  

c o n s ume r choice and hence h i s  mode l contai n s  f e w  a p r i o r i  and pot ent i al l y  

r e f ut ab l e  re s t r ic t i on s . T h i s  perhaps accounts i n  p art f o r  t he deve l opmen t  o f  

t he ' mot ives approac h '  which re sulted i n  n ume rou s mode l s  wh i c h  may be 

c l as s i f ied u nde r the broad headings o f  t r an s act ions , precau t i o n ar y  and r i s k  

ave r s ion ( o r  mo re u s u al l y ,  mean -v ar i ance}  mode l s .  In cont r as t  t o  F r i e dman 

( 1 9 5 6 )  s u c h  mode l s  yield p rec i s e  f unct ional fo rms and s t rong a p r i o r i  

re s t r i c t ions.  H oweve r ,  ' prec i s io n '  i s  gained at a c o s t  i n  t e rm o f  t he deg ree 

o f  app l i c ab i l i t y  o f  the mode l s . T r an s ac t ions  model s  appl y  only to n ar row 

money and t h e re appe ars to be no i ndependent role f o r  i n f l at i on (eg B aumol 

1 9 5 2 , Tob in 1 9 5 6 )  u n l e s s  one int roduces real as set s i n t o  t h e  c h o i c e  s e t  ( eg 



Feige an d Par kin 1 9 7 1 ) . On theoret ical grounds t he appl i c abi l i t y  o f  such 

mo de l s  t o  f i rms is open t o  doubt ( Sprenkle 1 9 6 9 ) , an d di f fe rent mode l s  yield 

w i de ly di f fe rent a p r i o r i  rest r i ct ions (eg the income e l as t i c i t y  in Baumo l 

1 9 5 2  i s  0 . 5 ,  wh i l e  i n  Ake r l o f  an d Mi lbourne ( 1 9 8 0) i t  may be negat i ve ) . 
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Prec aut i onary deman d mode l s  appe ar di f f icult  t o  test  because i n  pr inciple we 

requ i re a me asure  of  t he var i ance of  t r an s ac t i ons  (Mi l l e r  an d O r r  1 9 6 6 )  . The 

me an -var i ance mo de l  ( Tobin 1 9 5 8 )  c on s i de r s  t he deman d f o r  a set of as set s an d 

al lows t e s t s  o f  negat i v i t y ,  symme t r y ,  an d homogeneity.  Howeve r ,  n arrow ( non-

i n t e r e s t  bearing)  money is dominat e d  ( T s i ang 1 9 7 2 )  by other ' c ap i t al c e r t ai n '  

as set s ( e g  Bu i l di ng Society Depos it s )  . B road money which i s  al s o  

predominat e l y  ' c ap i t al c e rt ai n '  cannot b e  separat e l y  i dent i f ied f r om other 

l i qu i d  as s et s . A l l  capital cert ain as set s ( o r l i abi l it ie s )  are homogenous in 

t h i s  mode l an d hence i t  doe s  not e xp l ain t he choice bet ween t hese as set s wh ich 

are a maj o r  e lement of  the flow of  funds ( Cu t hbe rt son 1 9 8 5 ) . 

We w i s h  t o  argue t h at f rom a t heoret ical s t andpo int i t  appe ar s t h at it i s  be st 

to app roach t he de man d for as set s ,  in the c ontext of  neoc l as s ic al deman d 

t he o r y ,  rat h e r  t h an f rom cons i de r ing the ' mot ives ' for h o l ding mone y . We 

argue t h at t h i s  approach provide s  f l e xibi l i t y ,  yet al l ows one t o  t e s t  t he 

. bas i c  axi oms of  rat ional choice . Of cou r s e ,  l i ke any theory i t  may not be 

appl i c able in al l c ase s . I t  i s  a nat u ral extens ion of  Friedman ' s ( 1 9 5 6 )  

i de as but i n c o rporat e s  t e chnical aspect s wh ich pos t - dat e h i s  cont r ibut ion . 

To  i l l u s t r at e  t h i s  app roach we show how a part i cu l ar ( yet t rac t able ) mode l 'of  

c o n s ume r deman d, n ame ly t he AIDS mode l ,  may be adapt e d  to  t he demand f o r  

as set s . Th i s  y i e l ds i n s igh t s  into  the i n t e rpret at i on of  ext an t  as set s deman d 

func t i on s . I n  part i c u l ar the role of  we al t h ,  income , interest  r at e s  an d the 

r at e  of  i n f l at ion in t he deman d f o r  as sets  i s  c l e arly analysed w i t h i n  a 

cohe rent s y s t ems f r amewo r k .  

Separability and Two-Stage Budgeting 

The dec i s ion as t o  wh ich port f o l i o  o f  as set s t o  h o l d  i s  nested w i t h i n  t he very 

gene r al de c i s ion concern ing l abour supp l y ,  consumpt ion and s aving ( Tobin 

1 9 6 9 )  . A f u l l y  spec i f i e d  mo de l  wou l d, f o r  example , i dent i f y  a t h e o ret i c al 

r e l at i on s h i p  between t he deman d f o r  any part i c u l ar as set an d t he w i l l ingne s s  



t o  s uppl y  l abou r .  Such a mode l would be int ract able and as a r e s u l t  

mode l l i ng h as deve l oped b y  as suming some groups of  dec i s ions  t o  b e  t aken 

' independent l y '  of  othe r s . For example , the Keyne s i an con s umpt i on funct i on 

t akes income s as given and i s  not conce rned e xp l i c i t ly with e i t h e r  l abou r  

supply o r  port f o l i o  al locat i on . 

This  separat ion i s  an e s sent i al part of  t he f l ow of  funds mode l . I t  i s  

as sumed that t he port folio  al locat ion dec i s ion i s  i ndepe ndent o f  al l o t h e r s . 

A consequence o f  t h i s  as sumpt ion is  that the tot al s i ze of  t he port f o l i o  at 

t he s t art o f  any dec i s ion pe riod can be t aken t o  be e xogenous i e  t he l abour 

s uppl y  and s aving dec i s ions are i ndependent of  t he c h o i ce bet ween as set s .  

6 

Th i s  not ion of  separab i l i t y  ( o r  t wo s t age budget ing ) al s o  provide s a me t hod o f  

de l ineat ing t he ' s i z e '  o f  t he port folio  al locat ion mode l pe r se . 

Separab i l i t y  implies  that we c an cons ide r ,  f o r  example , t h at t h e  pe r s on al 

sector makes dec i s ions on s aving,  t hen borrowing , t hen spl it s gro s s  we al t h  

be tween c apit al certain ( l iquid) as set s ,  and r i s ky as set s ( eg gi l t s ,  f o re ign ) 

Separ ab i l i t y  imp l i e s  that the choice w i th i n  t he set o f  l iqu id as set s depends 

only on returns on the l iqu id as set s and t o t al weal t h  held in l iqu i d  as s e t s .  

I f  separab i l it y  ho lds in an appropr i at e  f o rm we c an ignore as s e t  r e t u r n s  on 

r i s ky as set s when cons ide r ing t he choice bet ween alt e rn at ive l iqu i d  as s e ts . 

This  may reduce c o l l inear i ty problems . At t he outset  we w i l l  app l y  t he 

principle of  separab i l i t y  t o  reduce our  mode l t o  a mo re man ageab l e  s i ze 

alt hough i t  i s  beyond t he scope of  t h i s  pape r t o  d i s c u s s  non-parame t e r i c  t e s ts 

of  separ ab i l i t y  ( S wo f f ord and Wh itney 1 9 8 6 )  . 

Separab i l i t y  i s  al so useful when deal ing w i t h  r at ioning . I f  a s e t  o f  as s e ts 

i s  as sumed t o  be weak ly separable f rom the r at ioned as s e t s  ( e g  pe r s on al s e c to r  

money holdings f rom rat i oned mortgage loans f o r  t h e  1 9 6 0s and 1 9 7 0s )  t he n  al l 

one needs t o  do i s  t o  deduct the e xpenditure o n  t he r at i oned goods ( mo rt g age s )  

f rom t o t al e xpenditure and mode l the demand f o r  t h i s  set as a separ at e  s y s tem . 

Alte r n at ively one c an include some e xp l i c i t  me asu re o f  rat ion ing o t he r t h an 

price ( eg c o l l at e r al ) . Final l y ,  i n  appl ied demand anal y s i s  i t  i s  u s u al t o  

as sume t h at pre f e rences are weak ly i nt e rt empo ral l y  s eparab l e .  Demand i n  t he 

cu rrent pe r i od depending only on init i al endowme n t s  ( we al t h )  and e xpec t e d  
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p r i c e s  ove r a s ingle pe r i od: we invoke t h i s  as sumpt ion i n  t he present pape r -

( in t e rt empo ral mode l s  f o r  consume r demand theory have been inve s t igat ed by 

We i s s e nbe rge r 1 9 8 6  and Ros s i  1 9 8 7 ) . 

I n  t he s y s t ems approach t he prec i s e  nat u re of  the inte rdependence s de rives 

f rom t wo c ondi t i on s .  The f i rst of t hese i s  s imply that a numbe r o f  

ac count ing ident i t i e s  should be s at i s f ied,  t h e  second r e l at e s  t o  t he 

t he o ret i c al mode l as sumed at the out set . The accoun t i ng ident i t i e s  mu st  be 

s at i s f ied i f  t he equat ions are t o  f o rm a system ( eg Brainard and Tobin 

( 1 9 6 8 ) ) .  The advan t ages of  going beyond the ac count ing s t age and imposing a 

t heoret i c al mode l are t h at i f  the theory i s  ' co r rect ' the e s t imat ed mode l w i l l  

be a mo re ac c u r at e  repre sent at ion o f  t he t rue system and t h at t h e  prope rties  

o f  t h e  mode l wi l l  be  e as i e r  t o  as sess  and unde r s t and. 

The bas i c  mode l used in t h i s  st udy is the Almo st I deal Demand System due to 

Deat o n  and Mue l lbauer al t hough we modify the mode l in var i ous  ways . In 

part i c u l ar ,  we as s ume a qu as i -separable ut i l i t y  funct ion , f rom wh ich t he 

f o l lowing separ at ion of  t he as s o c i ated cost  funct ion can be de r i ved,  

where a, b ,  c denote groups o f  as set s ;  Ca' e t c  are the sub-cost funct ions and 

pi are the vect o r  o f  prices  of  ' goods ' in group i ( i =a, b ,  c ) . 

The c o s t  funct ion denot e s  the min imum cost of  at t ain ing a spe c i f ied ut i l it y  

level  u .  ( T h i s  i s  equivalent t o  the f ami l i ar opt imum at which u i s  t he 

maximum ut i l it y  avai l able f rom spe c i f ied e xpendi t u re equal t o  C . )  By 

s eparat ing t he c o s t  funct ion ac co rding to groups a, b, c each sub-cost 

funct i on c an be minimised ( and i n  a very loose sense , a f o rm of s ub-ut i l i t y  

funct i on max imi sed)  . The global cost  c an t hen be minimi sed given t h at e ach 

sub g roup is al l o c at e d  opt imal ly .  This  procedure i s  analogou s t o  two s t age 

budge t ing ( al t hough further  r e s t r i c t ions are n eeded t o  e n s u re t h i s  outcome : 

s e e  be low)  

A s s uming t he f i r s t  s t age al locat i on between g roups t o  h ave occurred,  t he t o t al 

we al t h  g i ven t o  e ach g roup c an be t aken as the budget con s t r ai n t  f o r  an 

opt imal al l o c at i on w i t h i n  t he group . The advant age of  t h i s  separat i on f o rm 



an economet r i c  point of  view i s  that it al lows the demand funct i on s  w i t h i n  

e ach s ub group t o  depend ( d i rect ly)  o n l y  o n  those  r at e s  of  r e t u r n  i n  t he s ame 
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group ( ie t h e re are fewe r explanat o ry var i ables t o  be cons ide red ) . Th i s  doe s 

not howeve r imply that the shares are t ot ally i ndependent of  t he othe r rat e s  

s ince t he s e  w i l l  i n f l uence t he al locat ion of t o t al weal t h  bet ween t he sub-

groups . Consequent ly unless there are no weal t h  e f f e c t s  ( t he notional sub-

u t i l i t y  funct ions are homot het i c )  the sh are s  will depend indi rect ly on the 

excl uded rat e s .  

A word o f  c aut ion i s  i n  orde r here concerning t h e  two - s t age budget ing 

procedu re proposed . Weak separabi l i t y  i s  nece s s ary and s u f f i c ient f o r  t he 

second s t age ( ie ' l owe r leve l '  dec i s ion s )  of  t wo - s t age budge t ing,  �h i c h  is t h e  

main are a  o f  app l i c at i on discus sed be low . Howeve r we ak separ ab i l it y  h as s o me 

drawbac k s . F i rst , i t  places qu ite severe re st r i c t ions on t he degree o f  

s ubst i t u t abi l i t y  bet ween goods i n  different groups ( Pudney 1 9 8 1 )  . F o r  

example w h o l e  groups w i l l  b e  subst itut e s  o r  compleme n t s  w i t h  e ac h  o t he r . The 

s e c ond problem i s ,  potent i al l y ,  mo re s e r ious howeve r . I n  mode l l ing t he 

' uppe r- leve l '  de c i s ions ( ie the choice between t he broad g roups a, b ,  c et c )  

i t  would be e xt reme ly useful  t o  be able t o  e s t ab l i s h  t he max imi s at i on p roblem 

in t e rms o f  group price and qu an t i t y  indices ( r at h e r  t h an h av i ng t o  ut i l i s e  

al l p r i c e s  t h at the consume r f aces ) ,  s ince t h i s  would cons ide r ab l y  reduce t he 

n umbe r o f  par ame t e r s  t o  be est imated for t he ' uppe r - l e ve l '  equ at i ons . 

Howeve r ,  s t r i c t l y  speak ing. t h i s  i s  only pos s ible u nde r h ighly re s t r ic t i ve 

as s u mpt ions . I f  prefe rences are homot het i c  wh i ch imp l i e s  al l ' e xpendi t u re 

e l as t i c i t ie s '  are unity o r  equ ivalent ly t h at the budget s h ares w i t h i n  e ac h  

group are i n dependent o f  t o t al group expenditu re , t he n  'group p r ice indices ' 

c an be legit imat e l y  used i n  det e rmin ing t he uppe r l e ve l  al l o c at io n s . I f  

prefe rences are not h omothet i c  t hen group p r i ce indices c an be u s ed providing 

the u t i l it y  func t i on i s  st rongly separable and has t he Gene r al i sed Gorman 

p o l ar f o rm .  Howeve r t he f o rme r implies  ' addit iv i t y '  bet ween g roups : 

Add i t i v i t y  i s  rest r i c t ive i n  t h at ( a) i n fe r i o r  goods are r u l ed out ; ( b )  

goods c an only b e  s ubst itutes  given t h at i n fe r i o r  goods are not al l owed; ( c )  

e xpendi t u re e l ast i c i t i e s  are proport i on al t o  p r i ce e l ast i c i t ie s . 
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Ne i t h e r  o f  t he above rest r i ct ive as sumpt ions seems at t r act ive i n  mode l l i ng 

as set demands . The problem then i s  t h at the group price indices Pa s ay are 

given by Pa = Pa ( u a, pa) and are dependent on ua' 
wh ich in t u rn depends on al l 

o t h e r  p r i c e s  out s ide t he group . One pos s ib i l i t y  i s  not t o  i nvoke 

h omot het ic i t y  and as sume t h at Pa doe s  not vary very mu ch with u a and hence 

most of  t he ' expl anat i on ' of Pa is the s ub-set of  prices , pa . Given the 

othe r approx imat ions involved i n  emp i r i c al studies t h i s  may be a reasonable 

e xpedient to adopt if  homot het i c i t y  is  not found t o  hold i n  the dat a .  

ai red t he above problems we now return t o  discuss  t he ' second s t age ' o r  

' l owe r -l eve l '  demand func t i on s . 

Having 

To de r ive t he demand func t i on s  within e ach sub g roup we proceed by an al ogy 

w i t h  consume r demand t heory and then present t he mode l in t e rms of fin an c ial 

as set demands . I n i t i al l y we de al only with the dete rminan t s  of  l ong- run 

s t at i c e qu i l ibrium as set demands . 

d i s c u s sed i n  Sect i on I ll .  

III CONSUMER DEMAND THEORY 

Con s ide r at i ons o f  dyn amic adju stment are 

Ne o c l as s i c al demand theory i s  usual l y  based e ither  on maximi s at i on of u t i l i t y  

subject  t o  an expendit u re const raint o r  t h e  e qu ivalent ' dual '  o f  minimi s ing 

cost to ach i eve a g iven leve l of  ut il i t y . For expo s i t i onal c l ar i t y  we as sume 

we ak i n t e r t emporal separ abi l i t y  and cons ider only a one pe r iod dec i s i on . 

The gen e r al consume r max imi s at i on problem i s  t h e re f o re : 

max u . . .  q ) 
n 

n 

s ubje c t  t o : L P
i 

q
i 

i =l 

o r  

min C ( p ,  u )  

subje c t  t o : u = u 

( l )  

C ( l a) 

( 2 ) 

( 2 a) 
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whe re u u t i l i t y  

qi quant ity of ( rea l )  goods i 

Pi price of  good i 

C t ot a l  nominal  expenditure 

Approaching t he problem via t he dua l is  ma t hema t i c a l l y mo re t ra c t ab l e  but a l s o 

h a s  t he added adva nt age t ha t  we may s t a t e  the problem w i t hout reco u r s e  t o  t he 

unde r l yi ng ut i l i t y  funct ion i f  we s o  wish . The axioms o f  r a t i on a l  c h o i c e  in 

consume r demand theory ( ie the existence of  cons i s t ent pre f e rence s )  a re met 

provi di ng we choose a cost funct i on t hat i s  c oncave and homogeneous o f  degree 

one i n  p r i ce s . ( 1 )  Of the seve r a l  f l ex ible funct iona l f o rms a va i l ab l e  we 

se lect t he PIGLOG ( Pr i ce I ndependent Gene r a l i sed Loga r i t hmi c )  which, in c o mmon 

with others  ( eg indi rect t ra n s l og ,  Ch r i stensen et a l  1 9 7 5 )  i s  a s e c ond o r de r  

approxima t ion but h a s  the advant age of  de s i rable a ggrega t ion prope r t i e s  and 

yie lds l ong- run equ i l ibria  in the leve l s  of t he va r iables . 

impo r t a nt when we cons ider co- i ntegr at ion in Sect i on Ill.) 

c la s s  we choose t he AIDS cost func t i on : 

( The l a t t e r  i s  

Wi t h i n  t h e  PIGLOG 

n 

[� p�kl 
-

InC 01'
0 

+ I: 01'. In p. + 1 /2 I: I: 1'. � In p . . In  p . + Po u � � 
i j �J � J 1 

(3 ) 

Us i ng Sheph a rd ' s Le mma : 

-

s. d ( In C ) .A::i ( In p. ) � � 

t he goods e xpendit u re s h a res  s. a re given � 

s .  � 01'. + 
� 

n 
I: 

j=l 
1' . . In p . + P. In (C/P* ) �J J � 

whe re 

n 
I n  p* I: s In  p 

1 
i i 

(4 ) 

by ( 2 )  

( 5 )  

( Sa )  



"y. • o .  S ("y�. + "'f":".) 
�J �J J� 

s . p. q. /C 
� � � 

The adding up c onst ra int (l a )  imp l i e s : 

1: 0/. 
� 

i 

1 ,  1: "y. • 

i �J 0, 

H omoge n e i t y  requ i re s :  

1: "'f. . 
j �J o 

1: P. 
i � 

o 

(Sb ) 

(Sc ) 

(Sd ) 

( 6 )  

( 7 )  

S ymmet ry and nega t i v i t y  (of the H ic ks i a n  dema nd func t i ons ) a re di rect 

conse quences o f  t he a x i oms of  rat ional  choice . 

symmet ry imp l i e s :  (3) 

"y' . 
J� 

F rom (Se) we see t ha t  

( 8  ) 

1 1  

Nega t i v i t y  a r i s e s  f rom t h e  concavity o f  the cost  funct ion and imp l i e s  t h a t  the 

ma t r i x  o f  c oe f f i c ient s ki j : 

k· . �J .., . . + p . p. In (C/P*) - s · 5·· + s ·s ·  , �J � J � �J � J 

(whe re 5i j  i s  t he Krone c ke r  de l t a ) ,  i s  nega t ive semi -de f inate . 

(8 a )  

Thus  o u r  s y s t ems approach imp l i c i t ly impo ses dat a  a dmi s s ib i l it y  i n  t he f o rm of 

a dding up c on s t r a i n t s  and the addit iona l t heoret i c a l  const r a int s o f  s ymmet ry 

h omogene i t y  and nega t i v i t y . 
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Asset demands 

To mot ivate the applicat ion of  consume r demand t heory t o  a s set dema nds suppos e  

w e  ma ke t he rea sonable a s s umpt ion t hat t here exi st s a u t i l i t y  funct i on de f ined 

over t he expected (one per iod ahead ) va lue of real  a s set s ,  a It +1 : (4) 

The re l a t i on s h ip between rea l  a s s e t s  in adja cent pe r i ods i s :  

whe re 

( (1 + r .  ) 
�t 

-1 
(1 - g ) ) 

zt 

( 9  ) 

(1 0) 

(1 1 ) 

r i t  expected (proport i onate ) nomina l return on a s set i ,  bet ween t and t +1 

(inc l uding any capit a l  ga ins ) . 

Zt goods p r i ce i ndex . 

gz t  expected (p ropo r t i onat e )  rate of goods price  i n f l a t ion between t and 

t +l . 

pIt ' re a l  price ' (ie approxima t e l y  equ a l  t o  t he i n ve rse o f  t he e xpe c t e d  

r e a l  i n t e re s t  r at e ,  (r it - g zt ) . 

The budget c on s t ra int h e re i s  that  nomin a l  ( o r  rea l )  a s se t s  s um t o  n omin a l  (o r 

r ea l )  we a lt h  

1: a
i t  

W 
i 

t 
(1 2 )  

1: T T 
(W/Z )

t 
a

i t  
W 

i t 
( l 3) 

Z aggregat e  p r i ce level f o r  goods . 
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U s i ng ( 1 0 )  a nd ( 1 3 )  t he budget const raint become s 

( 1 4  ) 

Compa r i ng (9 ) a nd ( 1 4 )  with the equiva lent equa t i ons ( 1 )  a nd ( la )  from 

c ons ume r dema nd t heory we c a n  re -fo rmul ate t he above mode l i n  t e rms of a cost 

funct ion which by S heppa rd' s Lemma yie lds a s se t  share equat ions 

s ,  
� 

T T *T 
Q, + r �" In p, + p, I n  (W  /p ) 

� �J Jt � t 
j 

where 

s , 
1. 

a ,  / W 
�t t 

I n  
T 

I n  [ (1 P
j t  

I n  p ,  
Jt 

In p*T r I n  s ,  
t � 

whe re 

I n  p* r I n  s , 
t 1. 

(1 
- 1  

+ r ,  ) - g
z t

) ) I n  
Jt 

+ g 
z 

T 
I n  p* P

i t  + g
z t  t 

[ 1 
- 1  r In p, + r, ) s ,  

1.t � 1.t 

( 1 5 )  

( 1 Sa )  

- 1  
( 1 + r ,  ) + g 

Jt z 

( lSb ) 

( lSc ) 

( lSd ) 

We have s epa rated o ut t he nomi na l  "price s "  ( I n Pi t ' I n  p� ) from t he rate  of 

goods p r i ce i nfl a t i o n  g zt . Note t hat  I n  p*T may be i nt e rp reted a s  a 

c ompos i t e  rea l  i nt e re s t  rate . 

I t  i s  i nt e r e s t i ng t o  c ompa re t he above approa c h  w i t h  t he mea n-va r i a nc e  mode l . 

The l a t t e r  i s  cons i s t e nt w i t h  the b a s i c  choice a xi oms o f  demand a na l y s i s  b ut 

ignores  a ny t ra ns a c t i o ns or  hedg i ng demand . It i s  the refore not a ppropriate 

to  na r row mone y  o r  perhaps t o  the a s s et s t r uc t ure o f  l ife a s s ur a nce a nd 
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pens ion funds where a 'long-da ted' a s set ma y provide a perfect hedge a g a i n s t  

long-term nomin a l  l i a bi lit ies . Our consume r dema nd approach i s  fle x i bl e  in 

t ha t  it a l l ows t ransact ions , hedg ing or pe rcept ions of ri s k  (ie vari a n c e s  a nd 

covari ances of ret u rn s )  t o  be represented in the pa rameters of t he c o s t  

funct ion . Should any of the latter change t hen t h i s  w i l l  be p i c ked up 

emp i ri c a l ly e ither by a fa i l ure of homogene ity or s ymmet ry o r  by pa rameter 

i n s t a bi l i t y . I n  principle t he cost funct ion could be a lt e red i n  t h e  l ight o f  

such emp i ri c a l  re sult s t o  produce a more genera l  mode l w i t h i n  t h i s  broad 

framework (eg see t he incorporat ion of a t ra n s act ions vari a ble , be l ow ) . 

I n  app l ied work , we u s u a l l y  a s s ume some form of wea k  sepa ra bi l it y ,  wh i c h  may 

be viewed as giving ri se to mu l t i - s t age budget ing . 

be app l ied t o  a subset of t he t ot a l  choice set . 

Hence equat i o n  (1 5 )  ma y 

Transactions Variable 

The pe rce i ved cost  of a ch ieving a given leve l of ut i l i t y  ma y depe nd i n  p a rt on 

wh ich a s se t s  a re mo st useful in unde rt a k ing t ra n s a c t i ons . For e xamp l e  t h i s  

may be import ant for (gross ) l iqu id a s set s ,  a nd c ap i t a l  cert a in l i a bi l i t ie s .  

I n  t e rms o f  the AIDS cost funct ion (equat ion 5 )  we requ i re a n  addi t i on a l  t e rm 

(1 6 )  

whe re et +1 expected leve l  of nomi n a l  t ransact i ons  i n  period t +1 

e xpected price leve l  a t  t +1 

Thu s t he c o s t  o f  ach ieving a g i ven leve l  of ut i l it y  depends on t h e  level  o f  

fut u re t ra n s a c t i on s . 

Us ing S hepp a rd ' s lemma our a s set demand (sh a re )  e quat ions  become 

s . 
� 

Q. 
� 

T 
+ 1: 'Y. . Inp . j �J Jt 

+ P. ( In (WiZ ) -, In ( e  
1

/z 
1

) - InP * - g ) 
� t t +  t +  z 

(1 7 ) 
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The t e rms in rea l we a l t h  In (W/Z ) t a nd rea l t ransact ions In  (et +l /z t +l ) c a n  be 

repa r ame t e r ised into a we a lt h -t ransact ions (o r wea lt h - income ) rat io and a 

s e pa ra t e  rea l  t ransact ions t e rm. It seems reasonable when u s ing dis c rete 

t ime pe r i ods t o  u s e  fut u re e xpected t ransactions when dec iding on the 

a l l o c a t ion o f  a s se t s  a t  the end of the pe r i od rather than  t he more 

convent ion a l  c u r rent a nd l a gged value s . A fu rther test a ble rest r i c t ion 

c once rns t h e  we a l t h  and e xpenditure t e rms : the rat io of these coefficients 

equa l s  � fo r each equat ion . A fu rther  nested t e s t  i s  �=1 : t he cost  funct ion 

is h omogenous wit h  r e s pect to t he level of t ra n s a c t ions ; equ a t ion (1 7 )  

reduce s i n  t h i s  c a s e  t o : 

S. l. 01. l. + L "( .. In  p. + 13. In (W le P* ) l.J J t l. t t +1 t 
j 

(1 8 ) 

et +l P� is t he dis counted present va lue of fut u re (nomin a l )  t ransact i ons  and 

hence In (Wt /et +l P�) is t he current pe riod we a l t h  e xpected in come rat io . 

Zero Nominal Returns 

In c a s e s  whe re one or mOre of t he a s se t s  h a s  a zero nomi n a l  ret u rn (eg notes 

and c o i n ,  non - i nterest  be a r ing s ight de posit s )  its "(i j  coeffic ient pi c k s  up an 

infl a t ion e ffect wh ich i s  d i s c u s sed fu rther be l ow. All a s se t s  yie l d  a n  

unobs e rvabl e  ret u r n ,  (i e ut il it y  from non - pecun i a ry fa ctors ) i n c l uding t hose 

wit h  a n  e xpl i c it y i e ld .  These impl icit returns a re inco rpo ra t ed i n  the form 

of t he ut i l i t y  func t i on. I n  such c a s e s , t he adding u p  con s t r a in t s  on t he "(ij 

mu s t  st il l  hold but symmet ry c a n  be imposed only fo r any s ub-bl o c k  of t he 

["( . . ) ma t r i x  fo r a s set s with non-ze ro nominal returns . l.J Homogene i t y  can a l so  

s t i l l  be t e st ed. To i l lu s t rate  these poin t s  c on s ide r a mode l wit h  not e s  and 

c o i n  (ie a s set '1 ') and t wo int e re s t  bea ring a s s et s . 

SI "(1 1  "(1 2  "(1 3  
g

z 

T 
s

2 
"(

2 1  "(2 2  "(2 3  
l nP

2 

T 

s
3 "(3 1  "(3 2  "(3 3  

InP
3 

The "( . . ma t rix is : l.J 



The s ymmet ry res t ri c t i o n  then become s 1
2 3  

� 1
3 2  

a nd homoge ne it y  re s t rict i o ns 

c a n  be appl ied t o  each row,  that i s ,  r 1 . . � O . 
j 1J 

Note that  homoge ne i t y  

imp l i e s  t h a t  i nf l a t i on doe s not have a n  e f fect v i a  t he [1" ] ma t ri x . 1J 

Revaluations 

An i s sue t h a t  a ri s e s  i n  the case of capi t a l  u ncert a i n  a s se ts : i s  the choice 

bet ween market va lue wea l th a nd nomi na l  wea l t h  ( ie c umu l a t i ve f l ows ) . 

1 6  

Cons i de r  f i rs t  t he use of  ma rket va lue we a l t h ,  �. I nc re a s e s  i n  � cons i s ts 

o f  revaluat ions on a l l  a s set s REVt a nd new net f l ows i nt o  t h i s  set 'o f a s se ts 

Ft ·  

w
m 

+ REV + F 
t - l  t t 

A logari t hmic approxima ti on to the a bove i s : 

or 

t 
m r ( REV . + F .) /w . 

t - J  t - J  t - J- l o 

( 1 9 a )  

( 1 9 b) 

( 2 0) 

Tot a l  rev a l u a t i ons i n  peri od t ,  cons i s ts of  the s um o f  reva l u a t i o ns f o r  e a c h  

a s set , REV. , a nd the l a tter depends on t he return o n  a s s e t  a .  bet we e n  t- l a nd 
1t 1 

t i hence 

REV 
t 

k 
r REV. 
. 

1 
1t 

1= 

( 2 0a ) 

( 2 0b) 

I t  is c l e a r, the re f o re ,  that equat ion ( 1 5 )  a s s ume s t h a t  c umu l a t i ve 

reva l u a t i ons REVt a nd t he cumu l a t ive f low o f  f u nds Ft i nt o  t h i s  set of a s s e t s  

have a n  equ a l  ( =�i ) e f fect  o n  t he a s se t  s h a re s i ' Th i s  ma y be a re a s ona ble 
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w o r king a s s umption fo r the l ong- run but in the sho rt- run one ma y wis h  to 

impos e  the re striction th at a l l  (o r most) of the reva luations o f  a s set 'i' 

a c c rue to a s set 'i' . The sho rt- run relationship would the re fore be 

whe re �a�t = n omin a l  flow into a s set i 

F£ = tota l n omin a l  fl ow into a l l  a s sets in the choice set . 

IV INTERPRETATION OF EMPIRICAL ASSET DEMAND FUNCTIONS 

The demand for (nib) Ml 

(2 1 )  

What doe s o u r  mode l te l l  us a bout the a ppropriate form fo r the demand fo r non­

inte rest bea ring ,  (nib) , M 1 ,  or  'na r row money ' ,  whic h  is us ua l l y  e s tima ted as 

a s ingle equation rather tha n  as pa rt of a system? (5 ) For  expo s itional  

pur po s e s  a s s ume the demand fo r l iquid a s sets is wea kl y  s e pa ra bl e  from other 

a s set and l ia bil ity choices (and from consumption and leis ure ) . 

. Equa tion (1 5 )  impl ie s  that the demand fo r M1  may depend on a set o f  rea l 

pric e s  (yie lds ) ,  r e a l  we a lth and a compos ite real  inte rest r a te (In p*T ) .  
This a ppe a r s  a t  v a r ia n ce with s ingle equation studie s whe re M 1  o ften depends 

on o n l y  a s ingle n omin a l  inte re s t  rate ,  (Hendry 1 9 8 5 ;  fo r exceptions see some 

o f  the US s tudie s c ited in Judd and S c a dding,  1 9 8 2 )  a tra n s a c tion s  v a r ia ble 

and the rate o f  infl ation . Moreove r ,  the impa ct o f  the rate o f  infl ation on 

money demand in s te ady s tate g rowth e qu il ibrium (Currie 1 9 8 1 ,  P a tte rson and 

Ryding 1 9 8 4 )  is found to be s ubstantia l a nd one can only inte rpret this te rm 

within the 'motives framework' in a rather ad hoc manne r .  F o r  e xampl e ,  the 

tra n s a c tions mode l would s ugge st a move from money into goods . I n  the 

pre c a utiona ry mode l the leve l of inflation may be inte rpreted a s  a proxy fo r 

the v a r iance o f  infl ation (and n omin a l  tra n s a ctions ) . H oweve r ,  we a rgue 

be l ow tha t  our c on s ume r theory mode l provides a very c l e a r  the o retic a l  

rationa l e  fo r the inc lus ion o f  infla tion and hence provides a mo re 

s a tis fa cto r y  way of expl a in ing the pre sence of this v a r ia bl e  in aggregate 

dema nd for money e qua tions . 
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The (expected)  in fl a t ion ra te appears in (1 5 )  in two wa ys : a s  part o f  t he 

ra t e  o f  ret u rn (price ) and in the wea l th term .  We a s s ume a s set ' 1 '  is n ib-Ml 

wit h  a z e ro nominal  return (ie In PI = 0 )  (6) , hence: 

n 

1: 
j=1 

"1. ·1 
�) 

where Zt is t he aggregate goods price leve l . 

The s um o f  t he coeffic ients  on the nomin a l  ret u rn s  on a s se t s  other t h a n  

n a rrow money (ie j; 1 1ij In  Pjt ) do not equ a l  those on t he ra t e  o f  infl a t ion. 

Hence a 1 % rise in all nomin a l  yie lds (In Pjt :j�l ) and t he rat e  of in fl a t ion 

(g z ) wil l  have a direct impact on the dema nd for na rrow money. This wou ld 

appe a r  t o  ju s t ify t he inc lu s ion of nomin a l  rat e s  (rjt ) a nd t he ra t e  o f  

infl a t ion in aggregate single equation studie s  of t h e  dema nd for n ib-M 1 . 

However, if homogeneit y  holds 1: 1ij = 0 ,  t he sepa ra t e  infl a t ion t e rm 

dis appea rs and only nomin a l  ra t e s  appe a r  t o  be requ ired (we ignore the wea l t h  

t e rm for t he moment ) . 

Clearl y  it is incorre ct t o  t e s t  for homogeneit y  by impo s ing re l a t ive n omin a l  

int ere st ra t e s , t h a t  is , j;l 1ij = 0 o r  by running a n  equa t ion o f  t he form: 

0
1 + 6

1 1  
g

z + 1: 6
1 )

, In p
)
't + other t e rms 

j�l 

( 2 3 )  

and t e s t ing , j; l 
61 j  = 61 1 , that  is , impo s ing rea l  pric e s  (in t e re s t  ra t e s ) .  

Hence by conside ring n ib-M1 a s  pa rt of a sys t em of demand e qu a t io n s  t h a t  o be y  

t he axioms o f  consumer choice , po s s ible e rrors o f  int e rpre t a t ion in t he s ingle 

e qu a t ion approach a re c l e a rly highl ighted . (7) 

A further rep a rameteris a t ion of equation (2 2 )  gives 

(2 4 ) 



whe re 

j pt 1 (2 4 a )  

[.� 1'1· 1 - 131 
)=1 ) 

(2 4 b) 

(2 4 c )  

I f  i n  a dd i t i o n  w e  a s s ume t hat rea l wea lt h  (he l d  i n  l iqu id a s set s )  a nd re a l  

income a re h ighly c o r r e l a ted t hen (2 4 )  looks l i k e  a convent iona l long-run 

dema nd funct ion fo r (n i b) M 1, o bt a i ned from s i ngle equat ion e s t ima t i on (eg 
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Hendry 1985). The dependent va r i a ble c ould then con s t i t u t e  t he money-income 

r a t i o . 

I f  h omogene i t y  ho lds then a ny ' infla t i on e ffect ' 81 come s s o l e l y  from t he 

we a lt h  c oe ffi c ient 131, Thus a n  ' in flat ion e ffect ' in our  consume r demand 

a pproach  a r i s e s  qu i t e  n a t u r a l ly from the H i c k s i a n  (H icks  1936) mea s u re of 

we a l t h  impl i c i t  in t he In  (WT/p*T) t e rm of equat ion ( 15). H i c k s i a n  me a s u res  

of income and we a lt h  have proved t o  be u s e fu l  t heoret i c a l  (eg P a t t e r s on a nd 

S t e phenson 1988) and pra ct i c a l  (eg Ta ylor and Threadgo ld 1979, Hendry a nd von­

Ungern S t e r n be rg 1983) cons t ructs  i n  other a re a s  and t hey rea ppea r  here i n  an 

i n t e rna l l y  con s i s t ent mode l of a s set dema nds . 

I t  i s  e a s i ly demon st rated that  t he we a lt h  e la s t i c i t y  o f  dema nd i s : 

131 
E + 1 (2 5 )  

w 
s

l 

Hence g i ve n  h omogene i t y : 

E < 1 81 
> 0 

w 

E 
w 

1 impl i e s  81 0 (2 6 )  

E > 1 8
1 

< 0 
w 
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T hus i f  ho mo gene i t y  ho lds , t he 'i n f lat i on e f f e ct ' , i s  ne gat i ve o r  ze ro ,  o r  

pos it ive dependi n g  w het he r  t he we alt h  e las t i c it y  i s  gre at e r  t han o r  equal t o  

o r  le s s  t han un i t y . A ne gat ive lon g-run i n f lat ion e f fect f o und i n  e mp i ri c al 

s t udies f o r  Ml may t he re f o re be at t ributed e i t he r  t o  a f ai lure o f  ho mo gene i t y ,  

o r  ac cept ance o f  homo gene i t y  b ut a we alt h e las t i c i t y  gre at e r  t han un i t y .  I f  

re al i n c ome i s  a re as onable p ro xy f o r  re al we alt h, t hen gi ven t he e mp i ri c al 

re s ult t hat t he i n c o me e las t i c it y  of t he de mand f o r  M1 i s  un i t y  ( Hendry 1985) 

any lon g-run i mp ac t  of i n f l at i on on money demand may be at t ri b ut e d  t o  a 

b re akdown o f  ho mo gene i t y ,  i f  we accept t he c on s ume r de mand mode l p roposed i n  

t hi s  p ape r. 

I n  e mpi ri c al aggre gate ( n ib) -M1 equat i ons us ually a s i n gle no min al. i n t e re s t  

rate i s  i n c luded o n  t he gro unds t hat t hi s  p rovides a re as o n ab le p ro xy v ari ab l e  

f o r  a set o f  opport un i t y  c o s t  v ari ab les w hi c h are l i ke ly t o  b e  hi ghl y 

c o lli ne ar. I n f l at i on and a s c ale v ari able ( us ual l y  a t ran s ac t i o n s  v ari ab le )  

are i nc l uded as sep arat e re gre s s o rs . Hence e s t i mat ed M1 e q uat io n s , b ro ad l y  

spe ak i n g  have a lon g-run re l at i ons hip o f  t he f o rm ( 24) and t he re f o re t he 

e s t imated nomin al int e rest ( p rice ) re sponse coe ff i c ient i s  

( 27) 

w he re as set '1' = n ib -M 1  and 'In P2t ' const it ut e s  t he c hosen opp o rt un i t y  c o s t  

v ari ab le .  I t  i s  i mmedi at e l y  app arent t hat t he e s t imated i n t e re s t  rat e 

re sponse i s  a c o mbin at ion o f  t he ( H i c k s i an )  s ubst it ut ion p arame t e r �12 and t he 

we alt h c oe f f i c ient PI. Un l e s s  PI = 0, in t he t rue mode l t hen any e s t i mat ed 

i n t e re s t  rat e re sponse i s  an i n c o rre ct me as ure o f  t he H i c k s i an s ub s t i t u t i o n  

e f fect . I f  we accept t he c on s ume r de mand app ro ac h  and t hat Ew < 1 

( ie P l < 0) f o r  a 't ran s act ions as set ' ,  t hen we e xpe c t  c onvent i o n al de mand 

f un c t ions f o r  M 1  t o  unde rs t at e  t he H i c k s i an s ub st i t ut i on e f fect . 

I t  i s  wo rt h  n ot i n g  t hat even wit h ho mo gene i t y  and PI = 0, ( ie Ew = 1 )  a one 

pe r cent i n c re as e  i n  all n o mi n al i nt e re s t  rat e s  .and t he '  rate of i n f lat i o n  

wo uld le ad t o  a c han ge i n  t he demand f o r  ( n ib ) -M1. T hi s  rep re sent s a 

s ubst i t ut i on aw ay f ro m  an as set ( ni b ) -Ml  w i t h a gre at e r  ne gat ive re al rat e  o f  

ret urn (= gz) t o  t hose wit h an unc han ged re al ret urn . 
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T he i n t e rdependence bet ween t he s i ze o f  t he we alt h  and t ran s ac t ions e las t i c i t y  

in t he c on s ume r de mand appro ac h has int e re s t i n g  i mp li c at i ons f o r  c onvent i o n al 

de mand f o r  M 1  equat i on s .  T he t ran s act ions and we alt h  e l as t i c i t i e s  are 

( 28a) 

( 28b ) 

I f  , = 1 t he n  Ee + Ew = 1.  If  t he cons ume r de mand app ro ac h p rovide s t he 

c o rre c t  mode l and re al t ran s act ions and re al we alt h  are hi ghly c o rre lated t hen 

we w o ul d  not be s urp ri sed t o  obs e rve a un it t ran s act ions ( in c o me )  e las t i c i t y  

i n  c onvent i o n al de mand f o r  M 1  equat i ons . 

We c an de f ine 't ran s ac t ions as set s '  as t hose f o r  w hi c h  Ee > 0 and as t hi s  

req ui res �i < 0, t ran s ac t ions as set s als o have Ew < 1 .  I f  �i > -s i t he n  

't ran s ac t i o n s  as set s ' als o have a pos i t ive we alt h  e last i c i t y . We mi ght 

e xpect t ran s ac t ions as set s t o  have Ee > 0, 0 < Ew < 1 and i f  we de f i ne 

lux urie s  as t hose as set s f o r  w hi c h  Ew > 1 t hen 't ran s act ions as se t s '  are 

"ne c e s s it ie s ". Hence t he re l at i ons hip bet ween we alt h  and i n c o me e las t i c it ies 

for t ran s ac t ions as set s ac c o rds wit h one ' s int uit i ve not i on s . F urt he r, t he 

above re s ult s are b ro ad ly c o n s i s t ent wit h t hose f o und in Cummin g  ( 1981) f o r  

aggre gat e M 1, w he re he f i nds t hat Ew = 0.42 and Ee = 0. 36.  T hus o ur 

t he o ret i c al mode l s ugge s t s  t he inc lus ion o f  we alt h as we ll as i n c o me i n  t he 

de mand f o r  M 1, and i nd i c at e s  t hat a uni t  i n c o me e las t i c it y  may be t he re s ult 

o f  o mi t t e d  v ari ab le s  in c onvent i o n al de mand f un c t ions ( see als o e mp i ri c al 

re s ult s i n  H all e t  al 1988) . 

Other asset demands 

Above we have concent rated on t he re l at i ons hip bet ween t he c on s ume r de mand 

app ro ac h and t he aggre gat e  de mand f o r  ( n ib )  M l .  Howeve r t he c on s ume r de mand 

app ro ac h  i s  ve ry gene ral and c an als o be used to mode l c ap i t al unce rt ai n  

as s e t s  and li ab i lit i e s . 



For a set o f  k we ak ly separ able as sets which all h ave n on -ze r o  n o mi n al r at e s  

o f  ret urn equat i on (15) may be written 
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s .  � Q. + � 

k 
2: 

j =1 
"1.. In p

. + I � "1 .. 1 g + P . (29) 
�J Jt . 1 �J J= 

z � 

H o mo ge n e i t y  i mp li e s  t h at the separ at e  t e r m  i n  gz i s  ze r o  and t h at t he n o mi n al 

r at e s  (p r ic e s ) ,  In Pj t ' c an be repar ameteri sed as re lat i ve r at e s .  Th us f o r  a 

set o f  as set s t h at are we ak ly sep ar ab le f r o m  ze ro yie ld t r an s ac t i on s  as set s 

i n f lat ion on ly appe ars in t he (Hi c k s i an )  we alt h t e r m. I f ,  as i s  o f t e n  t he 

c ase in app lied s t udie s ,  i n f lat ion and In (W/Z)t are ente red s e p ar �t e ly (e g 

F r i e dman and Ro ley 1979) we wo uld not e xpect a ze ro 'in f lat ion e f f e c t ' f o r  all 

as set s in t he c h o i ce set , un le s s  homot het i c i t y  i s  as s u med. 

I f  t he H i c k s i an we alt h t e rm i s  ent e red c o r rect ly (as in equat i on s  15 and 29) 

then t e s t s  o f  homo gene ity and s y mme t ry are s t r ai ght f o r w ard . 

The AIDS s h are equat ions (29) are de r ived f r o m  a c o s t  f unct i o n  t h at i s  a 

se cond o rde r app r o xi mat i on , and hence t he v ar i ance -c o v ar i ance s t r uc t ure o f  

as set p r i ces does n o t  appe ar e xp li c i t ly in (29). I f  t he re are maj o r  s h i f t s  

ove r t i me i n  t he v ar i ance -covar i ance mat r i x  o f  as set ret urn s  t he n  t h i s  wo uld 

be re f lected i n  t empo r al p ar ameter inst ab i li t y  i n  t he "1i j ' s .  

The we alth t e r m  emph as i ses t he r o le o f  e xpected end of pe r i od we alt h as a 

dete rmin an t  o f  as set demands : 

In (WT/p*T ) t In (w/Z) + [2: s .  r - g ] t i � i t  zt ( 30) 

The t e r m  2: Si r i i s  a c o mpos it e  e xpected no mi n al ret urn between t and t +l ,  and 

t he f in al t e rm i n  p arentheses i s  a c o mpos ite e xpec t e d  re al i n t e r es t  r at e . 

T h us In (WT/p*T)t i s  e xpec t ed re al we alth at the end o f  t he p er io d . T h us 

whe n  mode lli n g  as set de mands the i ndependent v ar i ab le i s  expe c t ed we alth 

r at he r  t h an c ur rent we alt h .  
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Summary 

The c on s ume r dema nd a ppr oach a nd in pa r t i c ula r use o f  the A I D S  mode l a pplied 

t o  a s set dema nds a llows one to test  t he b a s i c  a xioms of rat i ona l c h o i ce by 

d i rect ly t e s t i n g  re s t r i c t ions in the pa rame t e r s  of t he A I D S  s h a re equa t i ons . 

The a ppr oach a ppe a r s  t o  be le s s  re s t r ict ive than the invent o r y ,  prec a ut i onary 

a n d  me a n -va r i a nc e  mode ls yet ut i li s e s  a theore t i c a lly cohe rent s t r uc t ure . In 

pr i n c i ple , t he c o n s ume r dema nd a pproach c a n  be a ppli ed t o  c a pi t a l ce rt a i n  as 

we ll a s  c a pit a l  un cert a i n  a s set s and li a b i lit ies and pr ovides i n s i gh t s  into 

e xt a n t  s in gle equa t ion a s set demand f unc t i on s .  

V DYNAMIC ADJUSTMENT 

O ur lon g-r un AID S  s h a re equa t ions (1 5 )  may be re pre sented in ve c t o r  not a t ion:  

where St = k xl ve c t o r  o f  a s set shares 

Xt = mxl vec t o r  o f  inde pendent va r i ables 

n = kxm ma t r i x  o f  lon g-r un pa rame t e r s  

( 3 1  ) 

In a s ys t em o f  a s s et dema nd equa t ions i f  we inc lude on ly own - la gs ,  t hen we 

m us t  impli c it ly a c c e pt t ha t  a ll a s set s adj us t  at t he s ame rate (Smith 1 9 7 5 )  

To a v o i d  t h i s  problem c ro s s -la gged t e rms must a ls o  be i n c luded (Bra ina rd and 

Tob i n  1 9 6 8) . The la t t e r  c a n  be rat i ona lised by gene ra li s i n g  t he qua drat i c  

c o s t  o f  a d jus tment f unct ion o f  Ch r i s t o f ide s ( 1 9 7 6 ) : 

( 3 2 )  

whe r e  Ci (i = 1 ,  2 ,  3 )  a re c o n f o rmable adjustment mat r i ce s . M i n imi s i n g  L* 

w i t h  re s pe c t  t o  St we obt a in genera lised e r ro r  feedb a c k  equa t i on s , EFE : 

* * n �Xt + L (s - s ) t -l ( 3 3 )  

where t he d i sequi li b r i a  i n  (k-l) a s se t  s h a re s  a t  t ime t -l i n f luen c e  t he 

c ur rent pe r i od a d j ustment o f  any pa rt i c ula r a s set sha re . Since 
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k 
* r ( S

i 
- S

i
)

t -1 
= 0, only t he ( k - 1 ) independent di sequi lbri um s h a re s  a re 

requ i red i n  ( 2 3 )  ( i e L i s  ( k  x ( k -1 » ( Ande rson and Bl unde l l  1 9 8 3 ) . The 

adding up re s t ri c t i ons  imply that t he columns of  n* a nd L sum to z e ro . I n  

addit ion on intut i ve grounds we might e xpect t he di agona l  e lement s of  L t o  be 

nega t i ve . H oweve r the latter i s  not requ i red for dynami c s t a bi l i t y . As 

long a s  t he e i gen-va lues of  t he appropri ate adjustment ma t ri x  h a ve modu l u s  

l e s s  t han unit y ,  t hen t he system i s  dynamically  st able . (6) 

The above adju stment equat ion could be furt he r  genera l i sed by i n c luding 

a ddit i o n a l  lagged own and c ro s s -share s  that  i s , t e rms o f  i n  �St -j a nd �Xt - j; 

a l t hough the dynami c s  a re t hen not con s i stent with t he quadra t i c  c qs t  o f  

a dju stment funct ion ( 3 2 ) . I ndeed one can a l s o  interpret ( 3 3 )  me re ly a s  a 

re a s onably pars imon i ous met hod of  incorporat i ng dynami c s  wh i l e  ma i n t a i n i ng t he 

adding up res t ri c t i on s  but wit hout a l luding t o  the cost  func t i on ( 3 2 ) .  We 

feel t hat  quadra t i c  c o s t s  are very u n l i ke l y  to apply t o  adju s tment s i n  

f inanc i a l  a s set s ( eg c o s t s  a re unl ikely t o  ri se w i t h  t he s i ze o f  t he 

t rans act ion undert a ken ) and we t here fore interpret equ a t ion ( 3 3 )  me re l y  a s  a 

conven ient method of  characteri s ing s luggish  adju s tment . 

Severa l  met hods a re avai lable t o  obt a in a pars imon ious set  of  dynami c s h a re 

e qu a t i o n s .  F i rs t ,  one can s ubst i t ute f o r  s * f rom ( 1 5 )  i n  ( 3 3 )  produc i n g  a 

genera l  ADL mode l and then test  down . Second we c a n  reparameteri se t he ADL 

mode l into  an error feedback formulat ion as in ( 3 3 )  and t e s t  down u s ing a non-

l inear e s t ima t o r  ( a l so  see Bewley 1 9 7 9 )  . Third ,  we c a n  e s t ima t e  t he long-run 

s h a re s  s
* nX u s ing co-integrat ion t e s t s  t o  search for a s u i t able c o -

integrat i ng s e t  of  X variable s .  The lagged a s set d i sequ i l ibri a  ( s -s *) t -1 a re 

s ubs t i t uted i n  ( 3 3 )  and a searc h  over the short -run parameters n* a n d  L i s  

t hen unde rt a ken . 

The f i rs t  two met hods requi re a search procedure over a ve ry l a rge n umbe r of  

parameters and t he long- run solution a l t e rs a s  one moves to  t he pre f e rred 

spec i f i cat ion.  Also we cannot be sure that  the re s u l t ing long-run p a ramet e rs 

form a c o -integrat i ng vector. Alt hough the c o-in t egra t ion t e c h n i que s u f f e rs 

f rom sma l l  s ample b ia s ,  i t  h a s  the ma j or advant age t hat  a n y  s e n s ible long-run 
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c o -integrat ing ve c t or i s  held f ixed wh i l e  searching ove r t he short - run 

parame t e rs . For t h i s  re a s on we sugge st  the c o -integrat ion te chn ique may 

prove t o  be mo st  u s e f u l . After a prel iminary search us i ng co-integra t i on 

t e c hn i ques t he e s tima ted model could be re f ined by u s ing non - l inear techn iques 

o n  t he equ a tion repa ramete ri sed in e rror feedba ck f o rm .  

VI ECONOMETRIC ISSUES 

The l ong-run co-i n tegrat i ng regre s s ions ( 3 1 )  for t he k a s set share s  a re run on 

OLS wh i c h  y i e lds supercon s i s tent pa rame te r e s t ima tes . The lagged re s idua l s  
A 

f rom ( k - 1 )  o f  t he s e  regre s s i ons , t hat i s , ( Sj - Sj ) t -1 a re t hen i n c luded i n  

t he E F E  ( see equ a t i o n  ( 3 3 » . 

Any c ro s s  equat ion re s t ri c tions i n  the system o f  equat ions f o r  t he co­

i n tegra ting regre s s ions ma y be imposed us ing Zellners SUR mode l but w i t h  a 

f i xed diagon a l  v a ri a nce-cova riance ma trix obt a ined f rom runn ing OLS on each 

equ a t i on sepa ra t e l y . This  method of  implement ing SUR i s  equ iva lent t o  OLS on 

each  e quat ion sepa ra t e l y  except for t he impos i t ion of any c ro s s  e qu a t ion 

cons t ra in ts on t he long-run paramet ers . 

An I V  e s tima tor may be requ i red when e s tima t i ng t he EFEs because o f  poss ible 

s imu l t a n e i t y  be tween a s s et prices ( yields ) and share s . Thus when e s t imat ing 

t he EFE , 3SLS ma y be appl ied w i th a f ixed variance-c ov a ri a nce mat ri x  obt a ined 

f rom 2 S LS on each equat ion . This  produces con s i s tent e s t ima t o rs i f  t he re i s  

n o  seri a l  corre l a tion i n  the system of  equat ions ( Ze l lner a n d  The i l  1 9 6 2 ) . 

Any hypo the s i s  t e s t ing on the EFE us ing qua s i -l ikel ihood rat i o t e s t s  (eg  

s ymme t ry o f  t he ' pri ce ' coe f f ic ient ma tri x )  requ i re s  t he va ri ance-cova ri ance 

ma t ri x  to be held f i xed over t he re s t ricted and unre s t ri c t ed s y s t em of 

equa t i on and t he s ame set of  i n s t ruments to be used i n  each equ a t i on ( Ga l l a nt 

and Jorgensen 1 9 7 9 ) . Usua l l y ,  sma l l  s ample a d j ustment s  t o  t he a s ympt ot i c  

t e s t  s t a t i s t i c s  a re adv i sable ( Pudney 1 9 8 1 ,  Bewley 1 9 8 3 )  . 
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Expected capit a l  gains  (eg for capit a l  unce rt a in a s set s )  ma y be t re a t ed i n  a 

n u mbe r  o f  ways . Au xi l i a ry equat ions could be run for each  of  t he e xpe cted 

ret u rns u s i ng OLS and the predict ions used a s  i n s t rument s for t he unobservable 

e xpectat ions ( Fe ige and Pea rce 1 9 7 6 ) . However i n  view o f  t he p o s s ibly l a rge 

number of e xpect a t i ons  t e rms it ma y be easier to use t he errors in va riables  

met hod . L i ke t he previous met hod t h i s  may i n t roduce an  MA( 1 )  e rror i n t o  t he 

s h a re equat ions . Cochrane-Orcutt t ype est imat ion u s ing IV dist o rt s  t he RE 

o rt hogon a l i t y  c ondit ions . Sys tems est imators wh ich a re genera l i s a t ions  of  

Hansen ( 1 9 8 2 )  and Cumby et a l  ( 1 9 8 3 )  have not  yet been deve l oped and t h e re f o re 

s e ri a l  c o rre l a t ion correct i ons  i n  the system rema in problema t i c  ( Be rndt and 

Savin 1 9 7 5 ) . 3 S LS therefore might prove t o  be the mos t  pra c t i c a l  s ol u t i on 

a v a i lable w i t h  c urrent softwa re . 

VII CONCLUSIONS 

Conclusion 

We h a ve a rgued t hat t he applicat ion o f  consume r demand theory t o  t h e  dema nd 

for f inanc i a l  a s se t s  provide s  a f le xibl e ,  t ract able approach and a l lows 

test ing o f  t he key a xioms of  cho ice theory .  I t  provide s a c on s i s tent 

f ramework for ana lys ing t he interdependent de c i s ions involved i n  port fo l i o  

choice a n d  would seem t o  offer greater i n s ight s  i n t o  re s u l t s  f rom a ggregate 

s t udies o f  t he demand for money and othe r a s set s than the 'mot i ve s '  appro a c h .  

T h e  AIDS mode l provides a f le xible approach cons i s tent w i t h  c o n s ume r demand 

theory and u n l i ke other approaches via the cost funct ion (eg t ra n s l o g  et c )  

yie lds equat ions  i n  leve l s  o f  the variable s . The l a t t e r  ma kes t he approach 

amenable t o  t he use of  c o integrat ion techniques appl ied to  t he s y s t em . The 

Engle-Grange r ( 1 9 8 7 )  two step procedure can be app l ied wh i c h  a l lows one t o  

mode l t he short - run dynami cs  wh i le keeping the long-run p a rame t e rs f i xed . 
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FOOTNOTES 

1 The c o s t  funct ion i s  a l s o  usua l ly a s s umed t o  be cont inuous in p r i ce s  and 

t h a t  t he f i r s t  and second de r i va t e s  w i t h  respect to p r i c e s  exi s t . 

2 F r om (3 ) and (4 ) :  

3 

s ,  
� 

or ,  + "t "  Inp , + 1: "t "  Inp , + p ,  ( P O u n Pk
Pk ) 

� � �  � i � j  �J J � k 

F rom ( 3 )  

whe re 

In p ** 

I n  C - I n  p ** 

I n  C - ( or O + 1: 
* -

or ,  I n  p ,  + 1: 1: "t "  I n  p ,  I n  p , ) 
� � i j �J � J 

I f  t he In p ,  v a r iables a re rea s onably c o l l i ne a r ,  Dea t on and 
� 

Mue l lbaue r (1 9 80 )  show t h a t  

I n  p * *  Cl< I n  p *  1: s ,  I n  p ,  
� � 

( 3 . 1  ) 

(3 . 2 )  

(3 . 3 ) 

(3 . 4 ) 

Hence u s ing (3 . 2 )  (3 . 4 ) in (3 . 1 ) we obt a i n  ou r s h a re equ a t ion ( 5 ) i n  the 

t ext . 

Note t h a t  ' a dding up'  and symme t ry imply homogene i t y . 

h omogene i t y  a n d  ' adding up'  do not imply s ymmet ry . )  

(Although 

4 One c a n  a rgue t ha t , u lt ima t e l y ,  ut i l it y  depends o n l y  on c u r rent and 

f ut u re c o n s umpt i o n . Howeve r ,  i n  the absence o f  f u l l y  cont i ngent 

b i n d i ng c on t r a c t s ,  when s av ing t a k e s  p l a ce , agent s mus t  hold s ome a s set. 

s t o c k s , a n d  i t  i s  r e a s onable t o  a s s ume t h a t  agent s a re not i n d i f f e rent 

to t he c ompo s i t i on of t he i r  a s set s . Hence a s set holdings represent 

p u r c h a s ing powe r ove r f u t u re consumpt ion goods . Any f a c t o r s  n o t  in t he 



wea l t h  con s t r a int t ha t  i n f luence the c ompo s i t ion o f  such a s s et s ,  wi l l  

imp l i c i t ly be c aptu red i n  t h e  paramet e r s  of  t h e  ut i l i t y  funct ion ( 9 ) . 
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5 I n  t he ma in we discuss  our mode l a nd i t s  re l a t i on s h ip t o  n ib-Ml . I n  

t he UK i t  i s  o n l y  pos t - 1 9 8 3  that interest bea r i ng Ml a c count s began t o  

grow r apidly . Hence prior t o  about 1 9 8 3 ,  M l  i n  t he UK i s  predomi n a n t l y  

non-interest bea r ing . Post - 1 9 8 3  in t h e  UK a nd pe rhaps pos t - 1 9 8 l  i n  t he 

US ( Baba e t  a l  1 9 8 8 )  we need t o  cons ider t he ' own r at e '  on aggrega t e  Ml 

o r  cons ider t he interest -bea ring e l ement of Ml a s  a sepa r a t e  a s set . 

These i s sues pose no addit ion a l  theoret i c a l  problems f o r  our  c o n s ume r 

t he o ry approach t o  the demand for a s s et s . 

6 I n  t he consume r demand approach the imp l i c i t  return on n ib-Ml ( e g  

s e r v i c i ng o f  current a ccount t ransact ions b y  l ow o r  z e r o  cha rge s ) ,  l i ke 

the perce ived non-pecun iary  returns on intere s t -be a r i ng a s s e t s  i s  

r e f lected i n  t he pa r ameters  of  the ut i l i t y  funct ion . Only e xpl i c i t  

pecun i a ry returns a re mea s u red b y  t h e  Inp j va riables . 

7 Note t h a t  homot het i c i t y  would requ i re P i= O  f o r  a l l  a s s et s . C l e a r ly f o r  

n > 3  a s se t s  i t  i s  pos s ible for some subset ( a t  l e a s t  two )  o f  t he P i t o  be 

non- zero wh i le othe r Pi a re zero a nd f o r  ' adding up' ( ie r P i = 0) t o  

hold . A c onvent ional demand f o r  ( nib ) Ml e qu a t i o n  could be i n t e rpreted 

as one e quat ion in a · ( we ak l y  sepa r able ) t wo a s set s y s t em ( ie n ib-Ml and 

' ot he r '  capit a l  cert a in a s s et s )  . 

imp l y  homothet i c i t y . 

I n  t h i s  c a s e  P I = 0 and ' a dding up'  
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