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ABSTRACT 

A dynamic AIDS mode l i s  used t o  exp l a i n  short -term a s s et h o l d i n g s  of ' banks' . 

Two - s t age budget ing i s  i nvoked and s ymmetry and homogene i t y  are imp o s ed. The 

mode l i s  u se d  to a s s e s s  t he impa ct of changes in the bi l l  ra t e  on banks ' 

h o l d i n g s  of bi l l s  and para l le l  money -market a s set s. The se a s s e t s  are found t o  

be very c l ose subst i t u t e s  implying that changes i n  bi l l  ra t e s  due t o  open 

market opera t i on s  w i l l  qu i ckly spre ad to ra t e s  on para l le l  mone y -marke t a s sets 

s u c h  as cert if i c a t e s  of depos i t .  The mode l t herefore i l l u s t r a t e s  the 

opera t i on of l i abi l i t y  management by t he banks wh i c h  made s u c c e s s f u l  c ontrol 

of broa d  monetary aggregates s o  diff i c u l t  i n  t he 1 970s and 1 9 80s. 
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XNTRODUCTXON 

Government policy in t h e  Unit e d  Kingdom, a s  in other indu s t ria lised countrie s, 

h a s  in the past embra ced t a rge t s  f or bro ad monet ary aggrega t e s. Fin a n cia l 

innova t io n  in t h e  Unit e d  Kingdom h a s  proceede d  rapidl y  in t h e  1 980s a n d  the 

building s ocietie s are like l y  to function more like the c ommercia l banks 

(Building Socie t ie s  Act 1 9 86) in the f u t ure. The experie n c e  wit h bro a d  

mon e t a ry t arge t s  i n  the Unit e d  Kingdom w a s  not wit hout it s diffic u lt ie s  n o t  

l e a s t  b e c a u s e  of t h e  wide spre a d  a doption of liabilit y ma n a gement by t h e  b a n k s  

i n  t he 1 9 70s a n d  1980s ( a n d  it s re cent a doption , a s  yet on a re l a t ive l y  mode s t  

s c a l e ,  by t h e  l arger building s o ciet ies) . Liabilit y mana geme n t  implies t h a t  

t he growt h in monet ary a ggrega t e s  i s  s t rongly inf luenced by re l a t ive intere s t  

rat e s  between b a n k  liabilitie s  s uch a s  t he ra t e  o n  certif ic a t e s  o f  depo sit and 

t he ra t e  on government debt (eit her l ong or s hort) . The cro s s  e l a s t icit y of 

t he s uppl y  of cert ific a t e s  of deposit s  by the banks wit h re spe c t  t o  t h e  ra t e  

o n  government debt ( part ic u l arly bil l s) is a me a s ure o f  t h e  ba n k s ' ability t o  

' bid a wa y' f unds from t h e  pub lic sect or. A coro l l a ry is t h a t  t h e  

government' s open market operations i n  t he bil l  market wil l  l e a d  t o  near equ a l  

c h ange s i n  t h e  ra t e  on certif ic ates o f  depo sit if t h e  banks c o n sider t h e s e  two 

a s se t s  as c l o s e  s ubstit u t e s. 

The regu l a tion of fin a n cia l intermediarie s and the u s e  of guide lin e s  f or 

prude n t ia l res erve requiremen t s  requires a mode l in which t h e s e  in stitutions 

behave in a s y s t ematic way regarding t heir a s set /liabilit y de cisions. In 

t his paper we provide evidence on t he above policy is s u e s  by e x amining a 

s ub s e t  of t h e  a s se t  de c i sions of UK banks ( in c lu ding t h e  Dis c ount H o u s e s )  

U s in g  a n e w  c onsistent dat a s e t  f or the monet ary s e c t or w e  utilise t he Almo s t  

I de a l  Deman d  Sys t em ( A I DS) wit h a n  int erdependent e rror c orre c t ion mode l t o  

e xamine s ome k e y  a s s e t  dema nd f u nctions f or t h e  banks. I n  partic u l ar we are 

intere s t e d  in the substitut abilit y  between bil l s  and cert ific a t e s  of depo sit 

since t his is a n  import ant e lement in the monet a ry t ra n smis sion me c ha nism, 

whe n t h e  Bank of England purs ues open market opera t ions in t h e  bil l  marke t .  

The rest of this paper i s  organised as follows. In the next section we outline OUT theoretical model. and in 

section III we discuss the modelling of short run dynamics in a systems framework and associated econometric 

issues. In section IV we discuss data problems and in section V we present our empirical results. We conclude 

with a brief summary. 



II THEORETICAL ISSUES 

Theories of t he f i n a n c i a l  f irm (eg Baltensberger 1 980 , Sant omero 1 984 , O ' Hara 

1 983 ) are very diverse and t here c a nnot be s a i d to be a ge nera l t he ory wh i c h  

embra c e s  t he vari ous f un c t i o n s  o f  ba nks. I n  part bec a u s e  i t  i s  tract able , 
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emp i r i c a l  work o n  a s set dema nds has often ut i l ised t he me an-variance model 

(Tobin 1 9 58 ,  Markowit z 1 9 5 9 ,  Linter 1 965 ) but re s u l t s  have bee n  rat her mixe d 

(eg P ark i n  1 9 7 0 ,  P a rkin et a l  1 970 , Coura k i s  1 9 7 5 ,  Berndt et a l  1980 ) . I n  

t h i s  paper w e  mode l t he ' s hort -term '  a s se t s  h o l di ngs of ba n k s  u s ing a c o n s umer 

dema nd mode l ba sed on t h e  Almos t  I de a l Dema nd Sys t em - AIDS - (De a t o n  and 

Mue l lbauer 1 9 80 ) . The A I DS model impl i e s  s ymmetry and homogene i t y  of ' price' 

re spon s e s  wh i c h  c o n s i derably s impl if i e s  e s t imat ion and interpre t a t i o n. We 

w i s h  t o  a s cert a in whether our t he ory model c a n  broadly chara cterise t he dat a  

a n d  t he re f ore provide a u s ef u l  framework f or a n a l y s ing t he a s set holdings of 

ba n k s .  We de l i n e a t e  t h e  de c i s i o n  problem of t he ba nks by a s s uming wea k  

s e parabi l i t y  a n d  t w o  st age budge t i ng. In broad t erms our mode l of the 

banking system i s  one i n  wh i c h  t he ba n k s  set int ere s t  ra t e s  on t he ir lending 

a n d  on t he ir ' n on-whole s a l e ' depo s i t  l i abi l it ie s  and a c c ommoda t e s  what ever 

deman d  a r i s e s  at t h e s e  rat e s .  Thus t he difference bet ween t he dema nd for bank 

loa n s , t he dema n d  f or n o n -wholes ale depo s i t s  is predet ermined and we refer t o  

t h i s  a s  (ne t ) we alt h ,  W. In t h i s  paper we are t heref ore o n l y  c on c erne d  w i t h  

h o w ,  W ,  i s  inve s t e d  or f i nanced a n d  not w i t h  the f a c t ors t h a t  dete rmi ne i t s  

s i ze. Thus if t he dema nd f or advances out s t rips t he suppl y  of (non

whole s ale) depo s i t s ,  t h i s  will be ref lected i n  a reduct ion i n  W and v i c e  

vers a. The v i e w  t h a t  banks set the ' pri ce ' on s ome a s se t / l i abi l it ie s , wh ile 

c h o o s i n g  t o  s imu l t aneously a c t ive l y  manage qu ant i t ie s  of other a s s e t s  (w i t h  

i n t ere s t  ra t e s  on t h e s e  a s se t s  be ing market determined) i s  widely a c cept e d  

(Fama 1 9 8 5 , Goodhart 1 9 8 9 ) .  

I n  our model t he ' upper leve l dec i s i o n '  i n  t h e  ban k s ' t wo-stage dec i s i o n  

pro c e s s  i s  t o  a l l o c a t e  i t s  we alt h ,  W ,  be t ween t o t a l  capi t a l  cert a i n ,  C C , and 

t o t a l  c a pit a l  uncert a in a s s et s ,  CU. The ' l ower leve l '  de c i s ion t he n  c on s i s t s  

of t he c h o i c e  o f  a s s e t s  w i t h i n  t he s e  t wo groups. Capit a l  cert a i n  a s se t s  

c o n s i s t  o f  n o t e s  a n d  c o i n  a n d  bala n c e s  at t he Bank o f  Engl and , NC , c ommerc i a l ,  

l o c a l  a u t hori t y  a n d  Tre a s ury bi l l s ,  BL , and ' parallel money ' , PM,  (ie n e t  

h o l d i n g s  of cert if i c a t e s  of depo s i t s ,  and lo c a l  a u t hori t y  depo s i t s ) . Capi t al 



uncert a i n  a s set s compri se publ ic sec tor long-t erm debt , P S L ,  UK company 

securi t ies, CS, and net foreign currency lending , FC. Our model therefore 

focuse s  on 'money-market' related behav iour and t h i s  is t he mai n  area of the 

operat i onal procedures of the Bank of England when i n f l uen c i ng monetary 

pol i c y . 

In formal terms we assume weak separabi l it y  bet ween CC , CU and ot her 

asset / l i ab ilities held by the banks. We real i se t h i s  is a st rong assumpt ion 

b u t  it has been widely emp loyed (often imp l i c i t l y )  in single equat ion st udies 

and makes the model tractable. 

A word of caution i s  i n  order here concern ing the t wo- stage budget ing 

procedure p roposed. Weak separabi l i t y  i s  necessary and su f f ic ient for t he 

second stage (ie ' lower level' dec i sions) of t wo-stage budget ing. However 

weak separabi l ity has some drawbac ks. First , it places qu ite severe 
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restri ction s  on the degree of subst it utabi l i t y  between goods in di f ferent 

groups (Pudney 1981 ) . For example whole groups w i l l  be subst i tutes or 

c omplements with eac h ot her. The second problem i s ,  pot en t ia l l y ,  more 

seriou s however. I n  mode l l ing t he ' upper-level' dec i sions it wou l d  be 

ext remel y  u se f u l  to be able to establ i sh the maximi sation probl em in t erms of 

group pri c e  and quantity i ndices ( rather t han having to u t i l i ze a l l  pri ces 

t hat the agent faces) , since th i s  wou ld con si derabl y  redu ce t he n umber of 

parameters to be estimated for the ' upper-level' equat ions. S t r i ctly 

speak i n g  th i s  is on l y  possi ble under somewhat rest r i c t ive assumption s. I f  

preferences are homotheti c  which impl ies all 'expenditure elast i c i ties' are 

u n ity or equi valently t hat the budget shares w i t h i n  eac h group are i n dependent 

of total group expendit ure , then ' group pri ce indices' can be leg i t i matel y  

u sed i n  determining the upper level al locat ions. I f  preferences are not 

homot het i c  then group price indices can be u sed providing t he u t i l i t y  f u n ction 

i s  strongly separable and has t he Genera l i sed Gorman polar form. However the 

former implies ' additiv i t y '  bet ween groups : 
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Additiv ity i s  restri ctive in that ( a) inferior goods are ruled out; ( b) goods 

c an only be s ubstitutes g i ven that inferior goods are not allowed; ( c) 

expenditure elastic ities are proportional to pri ce elas ti c i ties. Neither of 

the above restrictive assumptions seems attractive in modelling as set demands. 

The problem then i s  that the group price indices Pa say are g iven by Pa � Pa 

( ua , pa) and are dependent on ua ' which in turn depends on all other pri ces 

outs ide the group. One pos s i bility i s  not to invoke homotheti c ity and as s ume 

that Pa does not vary very much with ua and hence most of the ' explanation' of 

P a i s  the sub-set of pri ces , pa. Given the other approxi mations i nvolved in 

empiri cal studies th i s  may be a reasonable expedient to adopt if homothetic ity 

i s  not found to hold i n  the data ( wh i c h  i s  the c ase for our model) . 

We also i mpl i c itly as s ume weak intertemporal separability. ( Formal non-

parametri c  tests of separability ( Varian 1983 , Swofford and Wh itney 1986 ) are 

beyond the s cope o f  the present paper.) 

The f uncti onal f orm f or banks' asset demand equati ons i s  an open question. 

Much prev i ous work has been conducted in a s ingle equation framework ( eg 

Wes s els 1982 , R i c hter and Teigen 1982 , Patterson et al 1987 ) wh ile the various 

s y s tems approaches have often been based on the Brainard- Tobin ( 1968 ) and the 

mean-variance model [eg Green 1984, Keating 1985J. We would argue that a 

s y s tems approach i s  the appropriate framework in which to examine the 

portfolio dec i s ions of banks and here we use the AIDS model ( Deaton and 

Muellbauer 1980 ) . Other demand s ystems ( eg i ndirect translog Christensen et 

al 197 5 ) are les s amenable to the flexible dynami c s  we incorporate below. The 

budget cons traint and static equilibrium AIDS asset share equations (Barr and 

Cuthbertson 1989 , Weale 1986 ) are: 

S. 
l. 

0. 
l. 

(1) 

( 2 )  



r it expected (p roportionate) nominal retu rn on as set i ,  between t an d 

In p*T t 

t +1 ( i n c l uding any capital gains) . 

= expected (proportionate) rate of goods price i n f lation between t 
and t+1. 

real a s s et holdings ( = ait+1/Zt+1) 

nominal as set holdings of the ith as set 

goods p r i ce index 
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The var iable pIt i s  a real discount factor for asset i (ie approx imatel y  equal 

to the i nver s e  of one p l u s  the expected real interest rate) . We des i gnate 

th i s  term the ' real (AIDS) price' becau se of the analogy with the AIDS model 

app l ied to cons umer goods. Note that ln p�T may be i nterp reted as a c omposite 

real d i s c ount rate. 

The theoreti c a l  restri ction s  of the AIDS model based on con s umer theor y  are as 

fol l ows . The add ing up constraints : 

1: 01'. 
1. i 

1 ,  

Homogenei t y: 

1: "'( . .  = ·0 
j 1.J 

! "Y • •  

i 1.J 
0 ,  1: �. 

i 1. 

o (3a) 

(3b) 

Symmetry and negat ivity (of the H i c k s ian demand function s )  are d i rect 

consequenc e s  of t he axioms of rational choice. The former imp l ies : (1) 

"Yj i  
(3c) 
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Negat i v i t y  ari ses f rom t he concavity of t he cost funct ion and impl ies t hat t he 

mat r i x  of c oef f i c ient s k i j : 

k· . �J 'Y ' J' + p,PJ' In ( WT/p* )  - s·6·· + s·s· ... ... � �J � J 

i s  negat ive semi -de f i nat e ( 6 i j  i s  t he Kronec ker del ta) . 

( 3d )  

Thus our systems approach imp l i c i t ly imposes dat a admi ssab i l i t y  i n  t he form of 

adding up con straint s and t he addit ional t heoret i cal constrain t s  of symmetry 

homogene i t y  and negat i v it y . I f  symmetry and homogeneit y  hold t hen t h i s  

reduces t h e  number of parameters to be est imated and increases e f f i c ien c y. In 

add i t i on one might w i sh t o  j udge t he model on more int u i t ive not ion s ,  ( eg t hat 

own pri c e  e f f e c t s  are negat ive, wealth elast i c it ies are ' reasonable' et c) . 

The wealth and compensated own price and cross pri ce elast i c it ies are : 

E· . ( p )  �J 

( 4a) 

( 4b )  

Sem i -elast i c i t ies w i t h  respect to t he nominal ret urn expressed a t  an annual 

percent age rat e ( ie R = 400r ) are given by : 

E·· (R) 
�J 

E·· ( p )  /4 
�J 

III DYNAMIC ADJUSTMENT AND ECONOMETRIC ISS UES 

( 4c) 

Our long -run AIDS share equat ion s  (2 ) may be represent ed i n  vector notat ion: 

* 
nXt St ( 5 )  

where 
* 

St k xl vec tor of desired long-run asset shares 

Xt qxl vec tor of independent variables 

n kxq matrix of long run paramet ers 



In a s y s t em o f  a s se t  deman d  e quations if we in c l ude on l y  own- l a g s , t he n  we 

mu s t  implicit l y  a c cept t h a t  a l l  a s set s a d j ust at t h e  s ame ra t e  ( Smit h 197 5 ) . 

To a void t his problem cro s s - l agged t erms mu st a l s o  be in c l uded ( Brainard and 

T obin 1968 ) . The l a t t er can be rationa lised by ge nera lising the qu a dra tic 

c o s t  of a d j u s tment f un c t ion of Chris t o fide s ( 197 6 ) : 

L* ( 6 )  

where Ci (i = 1, 2, 3 )  are conformable a d j u stment mat rice s .  Minimising L* 

wit h re spect t o  St s u b j e c t  t o  t he budget constraint we obt ain gene ra lised 

e rror feedba c k  equations: 

* * n �Xt + L ( s  - s ) t -1 ( 7 )  

where t he dise quilibria in ( k -1)  a s s et share s at t ime t -1 in f luence the 

c urre nt period a d j u s tment o f  any particular a s set s h are. Since 

k * 
1: ( s. - s . )  

1 � � t -
1 

0 ,  o n l y  t he ( k -1 ) independent disequilbrium s hare s  are 

required in ( 7 )  ( ie L is ( k  x ( k -1 ) ) ( Anderson and Bl undell 1983 ) . The 

a dding up re s t r i ct ion s impl y  that t he c o l umns o f  n* and L s um to z ero. In 
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a ddit ion o n  int u i t ive grounds we might expect t he diagon a l  e lement s o f  L t o  be 

negative. H owever t he l a t t er is not required for dynamic s t abilit y. As 

l o n g  a s  t h e  eigen va lues o f  t he appropriat e  a d j u s tme nt matrix have modu l u s  

l e s s  t ha n  unit y ,  t he n  t h e  system i s  dynami c a l ly s t able. (2) 

One c a n  a l s o  int e rpret ( 7 )  mere ly as a re a s onably parsimoniou s  me t h o d  o f  

inc orpora t in g  dynami c s  while ma int a ining t he a dding u p  re s t ri c t i o n s  but 

wit hout a l luding to t he cost function ( 6 ) . We fee l t h a t  qua drat ic c o s t s  are 

very u n l ike l y  t o  app l y  t o  a d j ustments in fin a ncia l a s se t s  ( e g  c o s t s  are 

u n l ike l y  t o  ris e  smo o t h l y  wit h t he size of t he t ra n s a ct ion unde rt a ken ) a n d  we 

t here f ore int e rpret e quation ( 7 )  mere l y  as a c onven ient me t h o d  o f  

chara c t erising s l uggish a d j u s tment. I n  principle it is p o s s ib l e  t o  

genera lise ( 6 )  t o  yie l d  a mu l t iperiod interdependent c o s t s  of a d j us tmen t  

f u n c t io n  but t his rapidl y  bec omes int ract able ( Currie and Ke nna l ly 1985 ) , and 

s t i l l  re t ains t h e  unrea list i c  quadratic form. 



P r i o r  t o  t he u s e  o f  co - i ntegrat i o n  techn iques e s t ima t ion o f  (7) wou l d  have 

pr oce e de d  by runn i ng the unre s t r icted set of equat i o n s  

(8 ) 

The ma i n  d i s adva n t a g e s  o f  t h i s  appr oach a re t h re e f o l d. Fi r s t , one cannot 

( e a s i l y) impose l o n g - r u n  t h e o r y  re s t r ict i o n s  ( e g  s ymmet r y  and h omoge n e i t y) a s  

t h e s e  depe n d  o n  t he n on - l i n e a r  f unct i o n s  ( I  - R1) -1 (R2 + R3) ( but see Bewley 
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1979) . S econd, i n  t e s t ing down t o  a p a r s imo n i ou s  dynamic represent a t i on ( v i a  

r e s t r ict i o n s  on t h e  Ri mat r i x  e leme n t s )  o n e  imp l icit l y  a l t e r s  t h e  long- run 

s o l u t i o n  and t h e  f i n a l  e qua t io n  ( p o s s ibly a ft e r  con s i de rabl e  'search - t ime ' has 

been i nve st e d) may be unaccept able on a priori grounds. Th i rd ,  we cannot be 

s u re t h a t  t he e n s u ing l ong- run s o l u t i o n  yie lds a co - integrat ing vect or. F o r  

e xamp l e  f o r  t he U K  pe r s o n a l  sect o r ,  We a le (1986) i s  able t o  impose short - run 

symme t r y  a n d  h omoge n e i t y  ( on the R2 mat r i x) but these prope r t i e s  do not hold 

i n  t h e l o n g - run. Yet , one could a rgue that s uch prope rt i e s  a r e  mo re 

appl icable t o  t he l o n g - run rather t h a n  the s h o r t - run pa ramete rs. Fo r the 

above reasons we cons ider a systems approach u s ing co - i ntegrat i on t echn i que s. 

Co - i n t e g r a t i on e s t a b l i s h e s  a pa ramet e r  vect o r  which yie lds s t a t i o n a r y  e r r o r s  

( G r a n ge r 1986, Engle a n d  Granger 1987) . As s uming a l l  va r i ables i n  the l o ng

run s h a re e qu a t i o n s  ( 5) a re l(l), and a re co - integrated t hen in the ' f i r s t  

s t age ' r e g re s s i o n ,  O L S  on ( 5) y i e lds supe rcon s i s t ent e s t imat e s ,  o f  n .  (3) The 

r e s i dua l s  f r om ( k -1) of the s h a re equat i on s  a re t hen subst i t u t e d  i n  the 

dynamic s y s t em e r r o r - f e e dback equat i ons ( H a l l  1986). The 'gene r a l  t o  

spec i f i c '  me t h o d o l ogy i s  t hen appl ied i n  t h i s  'second s t a ge '  t o  obt a i n  

pa r s imon i o u s  dynamic e qu a t i o n s  wh i l e  h o lding t he l ong- run pa ramet e r s f i xed 

( Hendry et al 1984) .  Alt hough a t t ract ive , t h e re a re s ome pr act ica l problems 

w i t h  t he t wo - s t ep procedure. The co - i ntegrat i o n  regre s s i on e s t ima t e s  ma y 

s u f f e r  f r om sma l l  s amp l e  b i a s  ( Hendry 1986) and t he co-integrating vect o r  ma y 

n o t  be u n i que. Howeve r ,  g i ven the r e l a t i ve l y  st rong t he o re t ical r e s t r ict ions 

to be p l aced o n  t he long-run s h a re equ a t i o n s  ( eg homogene i t y  and symme t ry ,  

nega t i ve own 'p r i ce ' e f f ect s) we a re ma i n l y  interested i n  f inding a s e t  o f 
p l a u s ible p a r ame t e r  e s t ima t e s  that con f o rm t o  t he o ry and f o rm a co - i n t e g r at ing 

vect o r. We a re t he re fo r e  wi l l i ng t o  r i s k  s ome sma l l  s amp l e  b i a s  a t  'st age 

one ' ( a nd p o s s ibly an i n f e r i o r  'f it ' of the f in a l equat i on) in o rde r to obt a i n 
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a the oretica l l y  consi stent approach. We there f ore adopt an inf ormal 

approach , trad ing-o f f  ' f i t '  in the second stage regre ssions against the system 

re strictions imp l ied by our theoretical mode l. The the oretical structure 

impose d  by adopting the system approach there fore l imits the extent to wh ich 

one can i ndu lge i n  'overf itting ' and data-mining. The f i nal parsimonious 

system of e quations is sub j ect to the usual te st procedure s ( al though 

understandabl y  these are not as numerous as f ound in single e quat i on studies) 

I n  order to impose cross equation restrictions on the long-run parameters we 

u se maximum- l i ke l ihood with a diagonal covariance matrix ( the latter i s  

obtained from running O L S  o n  each equation separate l y )  . When e stimati ng the 

dynamic sho rt- run equat i ons we report re su lts using 3SLS ( Ze l lner and The i l  

1962) . C o rrecti ons for serial corre lation i n  systems of e quations are not 

possible w ith our current software ( Berndt and Savin 1975) but because of our 

f le x i b l e  lag response th i s  was not f ound to be an acute practical prob l em. 

IV DATA USED 

The asset categories mode l le d  are ' short-term ' assets o f  the monetary sector 

and , we assume weak separab i l ity between capital certain, CC , and capital 

uncertai n ,  C U ,  assets :  

Capital Certain Assets, CC 

1 NC 

2 B L  

3 P M  

Note s and c o i n  and balance s at the Bank o f  Eng l and 

C ommercial , LA and Treasury bi l l s  

Paral l e l  money ( net CDs o f  the monetary secto r ,  bu i l di ng society 
CD ' s  and l ocal authority deposits) 

Capital Uncertain, CU 

1 P S L  P ubl ic sector long-term debt 

2 Cs C ompany securities 

3 FC Net f ore ign currency lending 
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Note that 'money at cal l '  net s out o f  our mode l si nce the Discount House s  are 

part o f  the Monetary Sector. 

The f l ow data i s  taken from the ' Fl ow of Funds' mat rix in Financial 

Stati stics. Reval uati on indice s  are chosen to be con s i ste nt across sectors of 

the complete mat rix. Benchmark st ocks are the n  chose n  such that all e l eme nt s 

i n  the matri x  sat i s f y  the accounting i dentities ( ie z ero row- sums and co lumn 

sums equal to the NAFA ) . The data on the monetary sector assets u sed here 

there f ore come s f rom a f u l l y  con s i ste nt complete stock- f l ow matrix. 

T h e  rat e of return o n  NC is the negative o f  the i n f lation rate ( o f  the price 

o f  total f i nal e xpenditure , TFE ) . For' bi l l s ,  B L ,  we u se the rate on 3-month 

commercial b i l l s  and for 'para l l e l  money ' , PM,  we u se the rate on ban k 

cert i f icate s o f  depo sit. various rat e s  of return f or PSL ,  CS and FC were 

t r i e d  al l of which i ncluded t he running y i e ld and cap ital gain s. The run n i ng 

y i e l d  p l u s  a 3-year backward look ing capital gain i s  used f or the se rat e s  o f  

return. The FT act uarie s  price index for a l l  government stock and the running 

y i e l d  are u se d  f or P SL. The re t urn on FCD i s  the y i e l d  on 3-month dol lar 

depo sit s  in London p l u s  capital gai n s  due to changes in the dol l ar - sterl i ng 

e xchange rate whle the ret urn on CS i s  the FT Act uarie s a l l  share index p l u s  

t h e  d i v i dend y i e l d. ( A  one quart er ahead and 1 year ahead cap i t al gains 

variab l e s  were a l so tried but gave very unsat i sfact ory re su l t s. ) 

Al l dat a u se d  are seasonal l y  unadjusted bu t seasonal dummy coe f f icients are 

not report e d. The regre ssions are run over the period 1976 (4 ) -1986 (4 ) .  

Cri t ical val u e s  o f  t e st stat i st ics are give n  at a 5 percent sign i f icance le vel 

( un le s s  stated otherwi se) . 

V EMPIRICAL RES ULTS 

The e st i mated l on g-run A I DS share equat ions are: 

St r InPt + B RWt + � 

St k x 1 vector o f  asset share s 

nPt k x 1 vect or o f  real asset price s 

RW l og o f  real wealth ( = In (WT/p* T ) t ) 

(10) 



r (k x k )  mat r i x  of 'price' coef f i c ients 

B = (k x 1 )  vector of real wealth coef f i c i ents 

° k x 1 vector of constants 
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H omogeniety imp l ies t h at the row sums of the matrix r are zero and symmetry 

i mpl i e s  �ij = �ji· To sati sfy the adding up constraint, the c o l umn sums of r, 

B ,  and J are zer o  and IOi = 1. The residuals f rom the l ong - run equati ons 

(s- s*) t are then u sed in the dynami c error feedback equati ons : 

In a l l the equations reported we f ound it necessary to i ntroduce some 

add i t i onal variables ref lecting instituti onal and po l i c y  changes i nto the AIDS 

share equati ons in o rder to yield price coef f i c i ents with a p r i o r i  acceptable 

si gns. We u se a dummy var iable X1t for the introdu ction of Competition and 

Credit Contro l ,  CCC [1971 (3 ) -1981 (3») since th i s  altered reserve asset 

requ i rements. Under CCC minimum hol dings of reserve assets (ie broad l y  

spea k i ng o u r  ' capi tal certain' assets p l u s  British Government Sec u r ities with 

less than one year to matu r ity in our CU category ) were 12 1 /2 per cent o f  

' e l i g ible l iabi l ities ' . I n  August 1981 the above ru les were replaced by the 

Monetary Control P r ovi sions whereby bank s only had to keep 1 /2 percent o f  

thei r  el ig ible l iabi l i ties a s  depo sits at the Bank o f  England (and at least 4 

percent w i th the d i sc ount houses and /o r money brokers and g i lt-edged j obbers) . 

Hence post 1981 (3 ) we introduce a time trend X2 t  to act as a proxy var iable as 

agents adjust to th i s  new regime. 

The D ickey Fu l ler (DF ) and Augmented Dic key-Fu l ler (ADF ) statist i c s  (tab le 1 )  

i nd i c at� that none o f  t h e  ser ies appear t o  be 1 (0 )  (Di c key and F u l ler (1979) 

In testing f o r  1 (1 )  ser ies the %DF and ADF stati sti c s  al l exceed thei r 

c r it i c a l  val ues and we take these resu lts to indi cate 1 (1 )  var iables. 

We f i r st r ep o rt o u r  resu lts f rom the ' l ower level ' equati ons and then resu lts 

f r om the c h o i ce between the total o f  capital certain and cap ital uncertain 

assets f o r  the ' upper leve l '  dec i si on. 
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Capital Certain �sets (Lower Level) 

T a bl e  2 A ( i )  s h ows the long- run res u lts f o r  the ' l owe r leve l '  capita l ce rta i n  

a s sets w ith an u n re s t ricte d r 'pr ice matrix ' . I n  table 2A ( i i )  we impose 

s ymmetry. In 2 A ( i i i )  the equ a lity of the own rate s  on bil l s ,  BL, and pa r a l l e l  

money -ma rket a s s ets , P M ,  a re imposed a n d  the price v a r i ables i n  the NC 

e quation a re con strained to ze ro ( s i nce the y  a re r e l ative l y  sma l l ,  s e e  

t a b l e  2 A ( i i ) ) .  Test statistics on n on-stationa r y  va r i able s i n  a s ystems 

f r amew o rk a re not yet availabl e  (but see We s t  (1988) a n d  Johan sen ( 1 988) f o r  

te sts on s in g l e  e quations ) but imposin g  the above restr ictio n s  does not 

r a d i ca l ly a lte r the coe f ficient values and hence tabl e  2 A ( i i i) r e f l ects our 

p r e f e r re d  l on g - r u n  resu lts. The residua l s  f rom the se three long-run e quations 

y i e l d  DF a n d  ADF statistics in exce s s  o f  4.0 ( in absolute va l ue ) indicating 

s tationa ry r e s idua l s  and a co-integr ating vector. 

From the r e s u lts in table 2A ( ii i )  we see that the re is strong s ubstitutabil ity 

between bi l l s  and pa ra l l e l  money-market a s sets. The CCC dummy X1 t  indicates 

an incre a s e  in ho ldings o f  NC and BL rel ative to PM i n  the CCC pe r i o d  wh i l e  in 

the post- 1 98 1  pe r i od the coe f f icients on x2t imp l y  a shift p r ima rily into 

bil l s  ( wh ich r e f lects the ch anging open ma rket ope rations of the Bank o f  

England a s  they moved to de a l ing main l y  in comme rcia l bil l s ) . 

The p a r amete r s  in the s h o rt-run e r ror feedback equations ( table 2 B )  a re not 

we l l  dete rmi ned and proceeding as above and impos ing s ymmetry of the s h o rt- run 

p r ice matrix , X2 ( 3 ) =0.9 ( X�=7.8 ) and equ a lity of the coe f f icients on the rate 

on PM and bil l s  X2 ( 2 ) =2 .0 ,  ( X�=6.0 ) we obtain the resu lts i n  table 2 B. ( The 

l a tte r r e s triction a l s o imp l i e s  zero sho rt-run pr ice e f fects on NC. ) The own 

r a te on BL and PM is of the cor rect s i gn , table 2B [and sma l le r  than its l ong-

r u n  counte rpa rt,  table 2 A ( ii i ) ). The oth e r  s h o rt- run p a r amete r s  a re a l s o 

sma l le r  th a n  the i r  l ong-run counte rpa rts. The l a gged disequilib r i um 

coe f f icie nts (1··) have e ige nva lues with modu l i  l e s s  than unity but p a r amete r 
l.J 

v a l u e s  in e xce s s  o f  u nity which indicate ove rshooting. Empirica l l y  th i s  

* 
a rises beca u s e  the l a gged disequilib r i um s h a r e s  ( si-s i ) t-1 (i=2 , 3 ) f o r  bil l s  

a n d  P M  a re very high l y  ( negative l y )  co r re l ated. Dropping one of the s e  lagged 

s h a re s  f o r  e xamp l e  ( S3-s3 ) t- 1 and a s s uming e qu a l  a d j ustment speeds ( Smith 

1 975 ) f o r  a l l  a s sets y i e l d s  a coe f f icient on ( s 2 - s*2 ) t- 1 o f  -0.73. The 



l a tter a l s o  indicate s  dynamic stabi l ity but imposes the re strict i on that the 

banks a d j u st the ir h o ld ings of b i l l s  and PM at the same rate (Smith 1975): 

probab l y ,  a not unre a s onable a s s umption f or the se a s s ets. 

Capital Uncertain Assets (Lower Level) 

We follow a s imi l a r  procedure in reporting re s u lts f or capita l uncerta in 

a s sets . Re s ults with r unre stricted and with s ymmetry impo s e d  are s h own in 

table s 3A (i)  and ( i i ) , respecti ve ly. Al l own rate s are negative i n  
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table 3A ( i i ) . But becau se the own rate on h o l di ngs o f  CS i s  s ma l ler than the 

e f f ect due to the overs e a s  rate and s ome e l ements of r are sma l ler than the ir 

s hort-run counterparts (see table 3B) we imposed values for 722 and 723 
[ta b l e  3a ( i i i) ] .  We a l s o  incl ude an additiona l variable in the s h are 

equati ons for capital uncerta in a s sets , name l y  the rate o f  inf l ation,  to 

re f le ct chang i ng r i s kine s s  o f  the return on capita l uncerta in a s sets: th i s  

improved the co- integration properties o f  the equati on. The D F  stati stics f or 

the three equations o f  table 3a (i i i) are (-3.1, -3.3, -3.0) and the ADF 

stati s tics are (-2.0, -3.7, -2.3) on the three capital uncerta in l ong-run 

e qu at i on s  [table 3A (i i i) ] and are indicative of stati onary re s i dua l s. 

S ymmetry of the s h ort-run price matrix [table 3B] i s  accepted x2 (3) =4.4 

(X�=7.8) a s  are the re strictions C22=-0.38, C23=0.28 to prevent oversh ooting 

i n  re sponse to a 'price ' ch ange (x2 (2) =l.3, x�=6.0) . The pre ferred s h ort-run 

parameters are s hown i n  table 3B. The three a s s ets PSL,  CS and FC are s h ort

run s ubstitute s w ith FC having a short-run and (l ong-run) we a lth e l a sticity 

gre ater than unity. The sh ort-run impact of the a dditi ona l variables bX lt ' 

bX2t and b9t are indiv idua l l y  not we l l  determined. The parameters o f  the 

a d j u s tment matr i x  L i ndicate dynamic stabi l ity. Overa l l  the re s u lts f or 

cap ita l uncert a i n  a s s ets are broadly s ati s f actory , the f it o f  the equati ons 

(tab l e  3B) i s  rea s onable g iven that these are sh are e quations. 

Upper Level Decision 

I n  t h e  ' upper l e ve l '  mode l we only e stimate the equation f or tota l h o l dings of 

cap it a l certa i n ,  CC , a s sets : the ho ldings of capita l uncerta i n ,  CU , a s sets i s  

g i ve n  b y  the re s i dua l  o f  the budget constra int. The rate s o f  return on CC 



a n d  CU a s sets a re a we ighted ave rage o f  the rate s  on the i r  constituent 

e l eme nts ( the we ights a re the me an shares o f  each a s set)  . 
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The l o n g - run and s h o rt-run pa ramete rs f o r  our prefe r re d  ' h igher leve l '  

equation f o r  capital certa i n  a s sets a re s hown i n  table 4. The l ong- run pr ice 

coe f f icients a re s l i ghtly l a rger th an the i r  s h o rt-run counte rpa rts ( a lthough 

stati stica l l y we can accept e qu a l ity of the se coe f f icients ) . The DF a n d  ADF 

te sts on the r e s i du a l s  o f  the long- run co-i nte g rating e quations a re -2.7 and 

-2. 5  a n d  the r e s idua l s  appe a r  to be station a ry g iven that the DF and ADF 

stati stics h ave l ow powe r a g a i n st h i g h l y  dynamic stati ona r y  a lte rnative s 

( En g l e  a n d  G r a n ge r  1987 , Eng l e  and Yoo 1987 ) . The stati s tica l pe r f o rmance of 

the ' uppe r l e ve l '  e quation f o r  capita l ce rta i n  a s s ets i s  not pa rticu l a r l y  good 

but the r e l a ti ve y i e l d  va r i able has the co r r ect s i gn. 

Economic Implications 

We h a ve e s timated a r e l ative ly complex mode l f o r  the moneta ry se cto r i nvolving 

two - s tage budgeting. A key que stion i n  the conduct o f  moneta ry pol icy is the 

response of bank a s sets to a change in bi l l  rate s bought about by open ma rket 

ope rations. To ana lyse th i s  cons ider the ba s i c  l ong-run A I DS s h a re equation 

( w i th s ymme try imposed) f o r  the uppe r leve l  cap ital ce rta i n  a s set ' 1 ' : 

2 
In [p�/p�) [ In ( w/Z ) 
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u 
- InP s
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l n P  l np, 
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At the uppe r leve l ,  a cha nge in the rate ( p r ice )  on bi l l s  w i l l  have a d i rect 

l o n g - run impact vi a �i j  (= -0. 5 5  table 4a ) a s  the retu r n  on bi l l s  con s titute s 

p a r t  of the uppe r l eve l p r i ce i ndex l np�. I n  addition the re i s  a ' we a lth 

effect' vi a the uppe r leve l  compos ite A I DS p r ice i ndex InP*u and the 

coe f f i c i ent P� ( = - 0.01 table 4a ) .  The net e f f ect o f  a 1 pe rcent p e r  a nnum 



incre a se in the rate on bil l s  f rom the se two channe l s  is to incre a s e  ba nks' 

h o l ding s  o f  capital ce rtain a s sets by £92 mn (and reduce their h o l din gs o f  

capita l unce rtain a s sets b y  the same amount ) . 
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At the l owe r leve l a s  bil l s  constitute 65 pe rcent of tota l capita l ce rtain 

a s sets a 1 pe r cent rise in the rate on bil l s  ca uses a 0.65 pe rcent ch ange in 

the composite price index for the l ower-leve l (ie lnp� va riable )  which 

ope rate s  via the P2 [= - 0.25 table 2A (ii ) ] coe f ficient and h a s  a direct e f fect 

via the li j  term o f  -51.2 [table 2A (iii ) ]. The net e f fect o f  the se changes 

within the capital ce rtain a s sets g r oup (ie NC , BL,  PM) in £mn is [0. 1 1 ,  

5 1.36, - 5 1 . 47] . In addition we have the £92 mn increase in we a lth he l d  in 

capita l ce rtain a s s ets f rom the uppe r level decision which yie lds a n  impact 

via the we a l th coe f f icients Pi [table 2 a ( iii) ] on NC , BL , PM of [-0. 1 7, -0.2 5 ,  

o . 42] . The l a tte r f o r  bil l s  and PM , in compa ris on with the direct e f fect 

f r om e f fects with i n  the capita l certain g r oup is r e l a tive l y  sma l l. The tota l 

e f fect on h o ldings o f  capita l ce rta in a s sets is the s um o f  the above two 

e f fects, which when tra n s f e r red to ch ange s in a s s et holdings ( r athe r th a n  

s h a re s ) yie l ds ( �C ,  �BL , �PM) = ( -5 :  4,636: 4, 631 ) .  The s witch betwee n  bi l l s  

and p a r a l l e l  money-ma rket a s sets (eg ce rti f icate s o f  depo s it )  i s  substantia l: 

they a re ve ry close substitutes in bank portfolios. I t  f o l lows that the r a te 

on bi l l s  and ce rti f icates of depo sit a re l i ke ly to move c l o s e l y  togethe r a s  

ban ks engage i n  lia b i l ity management. It has been w i de l y  note d that th i s  

e xace rbate s problems o f  moneta ry control ( Goodh a rt 1989 ) . 

S wmnary 

We h ave u s e d  a n  AIDS mode l to analyse the holdings o f  capita l ce rtain a n d  

capita l u nce rta i n  a s sets o f  banks, with in a f r ame work o f  mu lti- stage 

budgeting. With s ymmetry and homogeneity restr ictions, the e qu ation s  yie l d  

r e a s onably s atis f a ctory res ults, and indicate that substitutability betwee n  

bil l s  and pa r a l le l  money -ma rket a s sets such a s  ce rtificate s o f  depos i t  is 

high. H ence control o f  moneta ry aggregate s via open ma r ket purch a s e s  of bi l l s  

mu s t  re l y  o n  (pe rhaps the tenuous empi rica l )  lin k s  betwee n  the rate o n  

ce rtificate s o f  deposit, the rate on bank lending a n d  the 'own ' inte rest 
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e l a sticity o f  the dema nd f o r  bank loans. Liability ma nagement with s u c h  a 

high degree o f  a s set s ubstitutability between bil l s  and pa ralle l money-market 

a s sets make s moneta ry control highly problematic. The resu lts h e re a r e  

p r e l imin a r y  but they represent a u s e f ul first- step in a n  a re a  whe re it is 

dif ficult to obtain any sensible empiric a l  r e s u lts at a l l. 



FOOTNOTES 

(1 ) Note that ' a dding up ' and symmetry imp ly homogeneity. 
h omogeneity and ' a dding up' do not imp ly symmetry. ) 

(Althou gh 

(2 ) I f  the disequilibrium te rm f o r  a s s et 1 is excl uded then the e s tima ted 
a d j ustme nt matrix is: 

kx (k- 1 )  

The dynamics o f  the f u l l  model may be w ritten 

Whe re 
St is kx 1 
L* = (i, 12' 13' 14) is (kxk ) 
i = ( 1 ,  0 ... 0) is (kx 1 ) 
1k = kxk identity matrix 
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One of the eigen values of (1k + L* ) is unity and stability requires that 
the oth e r  (k- 1 )  eigenva lues have negative re a l  pa rts. 

(3) S h a re s  c a nnot be r a ndom wa lks since the latte r proce s s  is unbounded. 
H oweve r ,  s h a r e s  may be a non-stationary se rie s (but with a non-Gaus sian 
e r r o r  nea r the bounda ries ) .  Since a l l  mode l s  a re app r oximations , the 
p r a ctic a l  que stion is whethe r the data should be mode l le d  utilising the 
u nit root lite ratu re. We find that sha re s  a re 1 ( 1 )  r athe r th an 1(0) and 
the r e f o re any mode l ling strategy mu st embrace the unit root lite rature. 
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TABLE 1 - DICICEY FULLER TES T'S OF MODEL VARIABLES (1) 

HIGHER LEVEL AGGREGATE CAPITAL CERTAIN. CC: CAPITAL UNCERTAIN, cu . 

.!J.Ql I ( 1 )  

S h a r e s  DF ADF DF ADF 

CC -0.5 -0.1 -7. 3 -3.9 

P r ice s 
CC ( )  -1. 5 -4. S -3.9 

CU -2.0 -2.4 -10.7 -7.5 

Re a l  We a l th -1. 7 -1.2 -6.9 -4.4 

LOWER LEVEL CAPITAL CERTAIN 

NC -1. 6 +0.3 -S.S -5.5 
BL -0.9 +2 .7 -S.2 -3.2 
P M  - 2 .6 +0.9 -6.1 -4.1 

Re a l  We alth -1.1 -O.S -7.2 -4.6 

P r ice s 

NC - 2 .3 -2.5 -10.5 -6.9 
BL -2.3 -2.3 -10.7 -7.7 
P M  -2 .3 - 2 .4 -10.S -7.5 

LOWER LEVEL CAPITAL UNCERTAIN 

S h a re s  
P SL -1.1 -0.2 -S.7 - 5.2 
CS -1. 3 -1.0 -S.2 -5.4 
PC -0.5 -0.2 -6.4 -3. 7 
Re a l  We a l th -0.5 -0.7 - 7.0 -4.2 
I n f l ation -1.3 -1. 0 -S.2 -5.4 
P r ice s  
P S L  -2.0 -1. 9 -10.2 -10.0 

CS - 2 .7 -2.5 -9.S -9.6 

FC -1.2 -1.7 -S.7 -S.3 

1 The cr itica l va l u e s  at a 5 pe r cent s igni f icance l eve l f o r  the DF and ADF 
stati stics a re - 2.9 ( Dickey and Fu l l e r  1979 ) .  



TABLE 2A - CAPITAL CERTAIN ASSETS: LONG-RUN SHARES ( 1) 

(i) Unrestricted r matrix 

lnPlt lnP2t lnp�t RWt Xlt X2t 

1 N C  -0.46 -14.67 -14. 01 -0.18 0.09 0.01 
( 0 . 50) ( 1. 4) ( 1. 4) ( 3.8) ( 4.3) ( 8.1 ) 

2 BL 5. 05 -72. 35 65.57 -0. 2 4  0.2 8  0. 03 
(1. 3) ( 1. 6) ( 1.5) ( 3. 4) ( 5. 5) ( 9.0) 

3 PM -4.59 57. 68 -51.56 0. 42 -0. 37 -0.04 
( 1.1) ( 1. 2) ( 1. 1) ( 5. 3) ( 6. 59) ( 9.6) 

(ii) Symmetry imposed on r 

lnpIt lnP2t lnp�t RWt Xlt X2t 

1 NC 0.02 5.14 -5.16 -0.17 0.08 0.05 
( 0. 02 ) ( 1.5) ( 1. 4) ( l0. 3) ( 8.6) ( 6.5) 

2 BL -71.1 65.9 -0.24 0.2 5 0.03 
( 1. 7) ( 1. 6) ( 3.4) ( 5.2 ) ( 9.5) 

3 PM -60.8 0.42 -0.33 -0.04 
(1. 5) ( 5.3) ( 6. 6) ( 10.2 )  

(iii) Preferred long-run equation h'22 = "Y33' imposed) (2) 

lnpIt lnP2t lnp�t RWt Xlt X2t 

1 NC 0* 0* 0* -0.17 0.08 0.004 
( 10.3) ( 8.5) ( 6.4) 

2 BL -51.2 51.2 -0.2 5 0.2 7  0.03 
( 1. 3) ( 3.4) ( 5.8) ( 10.1) 

3 P M  -51.2* 0.42 -0.35 -0.04 
( 5.4) ( 7.0) ( 10.7) 

( 1) Xi t  = CCC dummy, X2 t  = proxy for t he post -1981 mone t ary c ont ro l 
provi s i ons. 

2 0  

t - s t a t i s t i c s  are in parent heses but are not d i s tributed a s  a S t udent's 
t - d i s t r ibut i on. They are at be st indi cat ive of t he re l a t ive c ont ribut ion 
o f  e a ch i ndependent vari able t o  movement s in the dependent variable. 

( 2 ) A s t ar * i nd i c a t e s  an imposed c oe f f i c ient. 



TABLE 2B - CAPITAL CERTAIN: SHORT-RUN COEFFICIENTS (1 ) 

61nPIt 61nph 61nP3t f.RWt 6%lt 6%2t 

1 NC 0* 0* 0* -0.18 0.06 0.005 

(5.0 )  (3.6 ) (l. 3)  

2 BL -36.03 36.03 -0. 16 -0.003 0.03 
(0.7 ) (l. 14 ) (0.03 ) (2.2 ) 

3 PM -36.03 0.34 0.06 -0.04 

(2. 4) (0.6 ) (2. 5 )  

Adjustment matrix: L Diagnostics 

• (s2-s2) t-l 

1 NC 

2 BL -2.65 
( 4.4) 

3 PM l. 81 
( 3.0 ) 

( 1  ) Symmet ry o f  price matrix 
and zero res t rictions on 
parent hes es. 

-1.98 
( 3.7 ) 

l. 2 2  
( 2 .3 ) 

0.37 

0.51 

0.49 

BP (4) 

7.6 

4.1 

4.8 

C, equality o f  own price e f f e c t s  o f  BL and PM, 
first row o f  C matrix imposed. t-s t at istics in 

( 2 )  X1t ' X2 t  are defined in table 2A. 
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2 2  

TABLE 3 A  - CAPITAL UNCERTAIN ASSETS: LONG-RUN SHARES 

(i) Unrestricted r matrix 

lnpI lnp� 1nP3 RWt xlt gz 
( 2 )  X2t 

1 P S L  -1.15 -0.2 0.03 -0.18 0.02 3.0 0.00 
(1. 6 )  (0.6) ( 0.1 ) ( 5.5 ) ( 0.8 ) (1. 8 )  ( 1.7 ) 

2 C S  0 . 03 -0.43 0.46 -0.24 0.12 -1.7 -0.005 
(0.09) (1. 3 )  (1. 5 )  (7.4 ) ( 0.5 ) (1.1 ) ( 3.5 ) 

3 FC 1.12 0.66 - 0.49 0.43 -0.07 -1.25 0.005 
(1.1) (1. 3 )  (1.1) (8.5 ) ( 0.2 ) ( 0.5 ) ( 2 .4 ) 

(ii) Symmetry imposed on r 

InPl Inp� InP3 RWt xlt gz 
( 2 )  X2t 

1 P S L  -0.49 - 0.2 0.69 -0. 1 7 -0.02 0.8 -0.002 
(1.1 ) ( 0.10 ) ( 2 .4) ( 5.1 ) (1. 0 )  ( 0.6 ) ( 2.6 ) 

2 C S  - 0.12 0.3 -0.2 -0.05 -2.48 -0.006 
( 0.6 ) ( 1. 5 )  ( 6.9 ) ( 2.3 ) ( 1.9 ) ( 4.4 ) 

3 FC - 1 .00 0.4 0.08 1. 67 0.008 
( 2 .8) ( 7.8) ( 2 .1 ) ( 0.8 ) ( 3.5 ) 

(iii) Preferred long-run equation h'22 = 0.4, 1'23 = o . 3 imposed) (1) 

InPl Inp� lnP3 RWt Xlt gz 
( 2 ) X2t 

P S L  -0.95 0.1* 0.85 -0.16 -0.03 1. 34 0.001 
( 3.4 ) ( 3.1 ) ( 4.9 ) ( 1 . 1 )  ( 0.9 ) ( 4.3 ) 

CS -0.4* 0.3* -0.24 -0.06 - 2 .9 -0 . 011 
( 8.4 ) ( 3.1 ) ( 2 .3)  ( 5.4 ) 

FC - 1 .15 0.4 0.08 1. 59 0.01 
( 4.2 ) ( 8.2 ) ( 2 .5 )  ( 0.7 ) ( 3.8 ) 

(1 ) A sta r * indic ate s  an imposed c oe f ficient. See note s to tab l e  2 A. 

(2 ) Qua rte r l y  inf l ation rate. 



TABLE 3B - CAPITAL UNCERTAIN: SHORT-RUN COEFFICIENTS (1 ) 

lllnPl lllnP2 lllnP3 llRW llxlt (2 ) llgz 
(3) 

PSL -0.41 0.1 0.31 -0.1 0.02 -1.49 
(1.1 ) (0.8 ) (1. 3)  (0.9) (0.6 ) 

C S  -0.38* 0.28* -0.15 -0.04 0.3 
(2.1 ) (1. 5 )  (0.1 ) 

FC -0.59 0.24 0.01 1.2 
(1. 5 )  (2.3 )  (0.4 ) (0.36 ) 

Adjustment Matrix: L Diagnostics 

* (s2-s2)t-l 
* (s3-s3) t-l R2 

1 PSL 0.2 9  

2 C S  -0.75 -0.22 0.31 
( 1 .7 )  

3 FC 0.26 -0.2 2 0.33 
( 1 .2 ) 

Notes: 

llx2t (2 ) 

-0.002 
(0.4 ) 

-0.005 
(1. 3 )  

0.007 
(1.1 ) 

BP (4) 

7.2 

9.1 

9.5 

( 1 ) S ymmetry of short-run price coefficients imposed. A star * i ndicates an 
impo sed coefficient. t-s tati stics in parentheses. 

(2 ) X1t and X2t are defined in table 2A. 

(3 ) 9z = Quarterly inflati on rate. 
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TABLE 4 - HIGHER LEVEL MODEL RESULTS 

S hare s of c a p i ta l certa i n  a s sets (ie a s s et 1 ) 

Symmetry imposed on r matrix 

�npI Inp£ RWt 
x (1 ) x (2 ) BP (4) ( 3) It 2t 

<a) Long-run (4) -0.5 0.5 -0.01 0. 01 0.01 4.2 
(1 .  7 )  ( - )  (0.2 ) (0.4 ) (2.5 )  

* 61nPIT 61np�T MWt fix1t fix2t 111 

(b) Short-run -0.6 0. 6 -0. 2 -0. 0 1  +0.01 -0.2 
(1.1 ) (- ) (1 .  4 )  (0. 2 )  (1. 5 )  (0.8) 

c c c  dummy variable. 

p o s t- 1 98 1  'Ne w '  monet ary control provi s i ons. 

( 3 )  BP (4) i s  the Box-Pierce stat i s t i c  for re s idua l seri a l  c orre l ation 
a s ymptot i c a l l y  d i s tribute d  a s  x2 under the nul l of no seri a l  corre l a t ion 
i n  the e rror term. The cri t i c a l  value at a 5 per cent s i gnificance leve l  
i s  8. 1. 

(4) The t-s t a t i s t i c  quoted for each of the l ong -run equi l ibrium mode l s  are 
n o t  d i s tribut e d  as a Student's t -distribution a lthough t he y  do g i ve a 
pure l y  me c ha n i s t i c  indicat ion of the import ance of e a c h  variable i n  
reduc i n g  the re s idua l s um o f  square s. 
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DATA APPENDIX 

Asset stock s are taken from a specially constructed, consistent s tock-f l ow 

matrix ( Barr and Cuthberts on 1989) although most of the ' raw ' f l ow data may be 

obtained from published s ource s. 

Basic assets (l) 

NCM 

TBM 

PS LM 

C SM 

CDLB 

CDAB 

BEDB 

CBB 

LABB 

LADB 

BSCDB 

CDAD 

CBD 

LABDH 

LADDH 

BSCDDH 

UKFLBG 

UKFLBPV 

UKFLBO 

UKFDBG 

UKFDBPV 

UKFDBO 

Note s and coin 

Treasury bil l s  

Pub lic sector liabilitie s ( l ong-term) 

C ompany securitie s "( net ) 

Certificate s o f  deposit ( liabilitie s o f  bank s ) 

Certificate s o f  deposit ( as sets o f  bank s )  

Bank o f  England depo sits 

Commercial bills held by banks 

Local authority bil l s  held by banks 

Local authority depo sits he ld by banks 

Building s ociety CDs and time deposits he ld by banks 

CD ' s  he ld by discount houses 

C ommercial bills he ld by discount hous e s  

Local authority bil l s  held b y  discount hous e s  

Local authority depo sits he ld b y  discount hous e s  

Building s ociety C D s  he ld b y  discount hous e s  

Foreign currency lending t o  government 

Foreign currency lending to nbps 

Foreign currency l ending to overseas 

F oreign currency depo sits f rom government 

Foreign currency depo sits f rom nbp s 

F oreign currency depo sits from overseas 

(1) ' Bank s '  here re fers to the monthly reporting institutions. 



DATA APPENDIX (CONTINUED) 

Aggregation for the estimated model 

NC NCM + BEDB 

B L  TBM + CBB + CBDH + LABB + LABDH 

PM CDAB - CDLB + CDADH + LADB + LADDH + BSCDB + BSCDDH 

P S L  = P S LM 

CS = CSM 

FC - (UKFLBG + UKFLBPV + UKFLBO ) - (UKFDBG + UKFDBPV + UKFDBO ) 

Prices 

AJND Rat e on c ommerc ial bills 

AJNB Rat e on Treasury bills 

CDRATE Rat e on CD ' s 

RUKG Rate of UK g ilt s 

AJMD Rat e on UK equit ies 

AJ I B  Rat e of fc as set s 

Source: Financ i al Stat i s t i c s  
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