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Int roduct ion 

Th i s  paper exam i nes the allocat ion of  I nd us t r i a l  and Commer c i al Compan i es' 

g ross l iqu id asset balances among a numbe r of d i f feren t types of f i n anc ia l 

as set . It  repor t s  the res u l t s  o f  the est imat ion of  a sys tem o f  demand equation s 

for sever al f i nanc i al asset categor ie s ,  assess ing the i r  r esponse to movemen t s  in 

i nteres t r ates and ac t iv i t y  var i ables . The main impet us for th i s  resea r c h  c ame 

f rom the d i f f icult ies exper ienced i n  recen t yea r s  i n  es t imat i ng s t able broad money 

demand equat ions for the non-ban k p r i vate sector as a who le . At leas t part o f  

the i n s tab i l i t y  appeared t o  ref lec t d i f ferent f in anc ial  por t fo l io beh a v io u r  

between sector s and large sw ing s in  the s i ze o f  sec tor al  balances . Ana l ys i s  a t  

the sec to r a l  level appeared the log ical respon se . Por t fol io al loc at ion model s 

are poten t i al ly a f r u i t fu l  source of  i n for mat ion on i s s ues o f  impor tance to the 

conduct o f  monetary pol icy.  I f  su ccess fu l ,  they cou ld p r ov ide i n for mat ion on the 

i nterest sens i t iv i t y  of  a sec tor ' s  f i n an c i a l  as set demands and cou ld a l so ca s t  

some l ight o n  the relat i ve su bst i tu tabi l i t y  o f  var ious k i nds o f  asset . Anot her 

area into wh ich they cou ld prov ide some ins i ght is  the ques t ion of  the speed o f  

adj ustment o f  por t fol ios t o  changes in  i n terest r ates and al ter a t ion s  i n  the level 

of econom ic act i v i ty . However , much o f  the exper i ence i n  th i s  area to d ate has 

h ighl ighted the d i f f iculty i n  p roducing su f f i c ien t l y  good res u l t s  f rom por t fol io 

model s  to enable many pol icy-related conclus ions to be d r awn f rom them. 

The system of por t fo l i o  demand equ at ions which was est imated for indus t r i a l  

and commer c i al compan ies prod uced m ixed r es u l t s . For mos t  o f  the equ at ions , both 

the s ign and the mag n i t ude of  t he major i ty o f  the coe f f ic ien t s  on the in te res t -

r ate terms ag reed w i t h  pr ior expectat ion s . B u t  the ac t iv i t y  terms i n  a l l  t h e  

equat ions proved d i f f icult  to i n te r pret . Some interes t i ng pol icy- rel ated con c l us i on s  

can be d r awn f r om t h i s  system. Company sec tor hold i n g s  o f  s te r l ing t i me depos i ts ,  

wh ich account for ar ound 1 5 % o f  EM3, appear to be relat i vely sens i t i ve to a lter a t ions 

in  the compet i t iveness o f  var ious asset s . But an i nc r ease i n  t he gener a l  level 

of i nt er es t  r ates (both shor t and lon g )  wou ld p robably l� company sec tor demand 

for t ime d�os i t s  largely unchanged . I n  cont r ast , company sec tor hold in g s  o f  M 1  

balances appear to be relat i vely sen s i t i ve to a l ter a t ions in  the gener a l  level o f  

i nt er es t  r a tes . A 1 0 %  inc r ease in r ates , f rom say 1 1  1/ 2 %  to 1 2  3/4 % ,  wou ld lead to 

a reduct ion in  the share of M1  hold i n g s  in  compan i es ' por t fol ios i n  th e long 

r un of around 5 % . However , th is  wor k does not ind icate that por t fol io mode l s  

w i l l  be able t o  f i l l  a s  g reat a r ole as had been hoped . Th i s  i s  probab l y  as much 

because of the relat i vely poor qu a l i t y  of the d i s agg r eg ated por t fol io d a t a  as  any 

d i f f i c u l t ies in  the techn i que.  
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A company' s f i nanc i a l  por t fol io a lloc at ion i s  j us t  par t of  an exte ns i ve 

dec i s ion-mak i ng proce ss , but it is probably be s t  v iewed as d i s t i nc t  from 

choices conce r n i ng produ c t i on ,  th e b u i ld up of physical  stoc k s  and per haps 

even long- t e r m  bor r ow i ng v ia equ it y  or bond i s su es. The appr oach adopted 

in th i s  wor k was the r e for e that compan i e s' por t fol io a l locat ion i s  par t o f  

a h i e r a rchy o f  dec i s ions - a d ec i s ion t r ee. Dec i s ions r egard ing a ll the 

aspects of produc t ion and t r ad ing (the p r i me pu r poses o f  the company) are 

made f i r st along with dec i s ions a bo ut long- t e r m  bor r ow ing , d i v idend paymen t s  

a n d  phy s i c a l  stoc k s .  The outcome o f  the se aspect s  o f  the compan ie s' 

ac t i v i t y  then d e t e r m i ne th e compan i e s ' net l iqu id assets pos i t ion - g r o ss 

l i qu i d  f i nanc i a l  assets less ban k f i nanc e . I t  is less c lear whe the r th i s  

n e t  l iqu id assets pos i t ion should be s u bd i v ided fu r ther  into t h e  two 

components : i e  whe ther  compan ies r e g ar d  the alloc at ion of gross f i na nc i a l  

asset s independen t ly f rom d ec i s ion s a bo u t  shor t - t e r m  bor row ing , par t ic u lar ly 

ove r d r a f t  f i nanc e ,  or  whether an inc r e ase in a loan i s  r egarded as a good 

subst i t u te for a r educ t ion in the hold ing s o f  an asse t . Contact w ith 

T r e a s u r e r s  of seve r a l  lar ge UK compan i e s  i nd icated that the i r  g ross l iqu i d 

a s s e t s  po s i t i on h ad an impor t a nce s epar a t e  f rom th at o f  the ne t pos i t ion 

because mone y  on depos i t  w as tho ug ht to g ive a company mor e f le x i b i l i t y  

than u nused c r ed i t  l ines . However , as i t  w as not clear whe ther th i s  w as 

t r ue for the whole company sec tor , it w as dec i ded to est imate , i n i t i a l l y ,  

two mode l s ,  o n e  i n  net terms - w ith ban k lend ing ( plus I ssue Depar tmen t ' s 

comme r c i a l  b i l l  hold i ng s )  as a negat i ve asset - and one in g ross te rms . 

The r esults f rom the net l iqu i d ass et s  mode l  wer e so poor i n  compar i s on 

w i th th e g ross mode l ( th e  terms were most ly wrong l y  s igned)  that th i s  

for mu lat ion was abandoned. 

Th i s  d is t inct ion wh ich T reasu re r s  appear to d r aw be tween g ross l iqu i d  assets 

and ban k f in ance doe s not of  i ts e l f  e nable one to d r aw any conc lus i on s  a bo ut 

wh i ch i f  any par t ic u l a r  asset or l i ab i l i t y  acts to absor b shoc ks in th e s y stem 

be for e agen ts can f u l l y  react to t hem. If the h ie r archy of  t r an s ac t i on s  o ut l ined 

above is broadly cor r ec t  and compan i e s  have a des i r e d  level of gross l iqu i d  

asset s ,  th en ove r d r a f t  f inance i s  the b u f f e r  s t oc k  i n  the system . However , 
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it i s  qu i te poss ible that e i ther  ove r d r aft f i n ance or total g ross l iqu i d  

asset s m ight be the bu f f e r  stocks in g i ven pe r iod s . I n  h igh r i s k  per iod s 

when the r e  are  substant i al numbe r s  o f  ban k r uptc i e s  ( often t r igg e r ed by 

insu f f i c i e n t  l iqu id f unds to mee t an unexpected f i nanc i a l  demand ) , gross 

l iq u i d  assets could wel l  be the d es i r ed stock (mak i ng ban k  loans the buf fe r 

stoc k ) , but in other pe r iod s ,  when compan ie s are  wor r ied about the ir  g ea r i n g , say , 

the r ever se m ight be t r ue. The choice of  buf fe r s toc k wou ld only a f fect th e 

al loc at ion of the g r oss l iqu i d  assets to ta l i nsofar as i t  af fected the vol at i l i t y  

of  par ti cular componen ts. In per iods whe n th e vol ume of g ross l iqu i d  a s s e t s  was 

the de� i r ed total , compani es' t r a n sact ion bal ances wou ld probably be mor e af fected 

by une xpec ted payments. 

Compa n i es hold both nom inal  cap i t a l  ce r t a i n  ass ets such as bank depos i t s  

and asset s such a s  g i l t s ,  wh ich i nvolve a r is k  of  cap i t a l  g a i n  o r  loss .  

Even for cap i t a l  ce r ta i n  assets , t h e  r e t u r n  ov er a qua r ter i s  u n k nown if  

the asset i s  o f  a mat u r i ty of  less  th an th ree months because the fund s have 

to be re inves ted at the then pre vai l i ng i n t e r e s t  r a tes . A pr ac t i ca l  

app roach t o  por t fol io allocat ion i s  the mean-var ianc e  model assoc i a ted with 

Tob i n  ( 1 95 8 )  and Mar kowit z  ( 1 95 9 ) . I nve s to r s  are u nce r t a i n  about 

the cap i t a l  g a i n  or loss th at w i l l  r e su l t  from ho ld i ng a par t ic u lar capi t al 

unce r ta in asset , and , accor d ing to the Tob i n/Mar kowi t z  mode l ,  may be 

ass umed to base the i r  act ions on the i r  es t i mat ion o f  two par amet e r s 

of  the p robab i l i t y  d i st r i but ion of  r e t u r n s  - the mean and the standard 

deviat ion. The mean of the d is tr i but ion is th e expec ted pr o f i t  and the 

standard dev iat ion of the r et u rn is a measu r e  of  the r is k .  One r at ion ale 

for u s i ng the st andard dev iat ion as the measu re of  r i s k  is that , if e xpec te d  

cap i t al g a i n s  can be app rox imat ed by a no rmal d is t r ibut ion , the whole 

probab i l i t y  d i s t r ibut ion is det er m ined as soon as the mean and s t andard 

de v i at i on are  spec i f i ed .  As Deaton and Mue l lbauer ( 1 9 8 0 )  po i n t  out , th i s  

i s  quest i on able bec ause , i n  p ract ice , the d i s t r ibut ion o f  y i e ld s  r a r e l y  

appea r s  t o  be normal . They a l so quest ion the a lte r nat ive cond i t ion needed 

to make the mean-var iance model exac t ,  the as sumpt ion of a quadr at ic 

ut i l i t y  func t ion , because th is imp l i e s  that th e r i ch insu r e  mor e he av i l y  

than the poor aga i n s t  the s ame r is k  and that th e r i ch hold mor e  cash and 

les s  r isky assets ( absol ute ly) th an do the poor .  
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While accepting that there may be drawbacks to the mean variance approach, 
it does provide a tractable method of tackling portfolio allocation. One 
frequently used formulation of desired portfolio shares is that quoted by 

Friedman and Roley ( 1 9 7 9 ) .  In discrete time, linear asset demand functions 
(as shown below) can be derived rigorously (if the time unit is small) fro m  

utility functions exhibiting constant relative risk aversion if joint normal 
(or log normal) expected yield distributions are assumed. 

cxit 
= A* - it 

--

Wt 

N 
L: Sik 

k=l 

M e L: r + Yill Xht kt h=l 

where the cx. are portfolio shares 
1 

+ 'fT. 
1 

A. are asset holdings valued in £ 1 

( 1) 

W is total portfolio size - the sum of the individual asset holdings ( A. ) 1 e r are expected yields k 
Xh are other influences on portfolio selection 
'fT. is the constant 

1 

* represents desired values 

The coefficient on the constant term can be regarded as measuring the 
normal share of each asset in the portfolio when yields and other influencing 
variables are at their average levels. This equation is homogeneous in 
wealth, an assumption which can be tested by including l/W as an additional t 
variable. It is quite possible that when companies build up their liquid 
assets sharply a larger proportion than usual, given the relative interest rate 
structure, could go into, say, bank deposits. 
in levels terms, it would be: 

If equation ( 1 )  was rewritten 

There are other possible explanatory variables which could be important 
in equations for desired portfolio allocation. The share of particula� 
financial holdings in the portfolio, and thus the liquidity characteristics of 
the whole portfolio, could be affected by expectations about the future level 
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o f  act i v i t y .  A h ighe r t u rnover o f  company as s e t s  wou ld i nc r e as e  the tot a l  

t r ansac t i on s  cos t s  r e s u l t ing f rom in ves tment in  sec u r i t ie s ,  lead ing t o  a n  

i nc re ase in  the demand for s a y  depos i t s . In add i t ion , hold i ng s  o f  for e i gn 

cu r r ency depos i t s  may be a f u nc t i on o f  the r e l a t i ve impor t ance o f  for e i gn 

ac t i v i t y  o f  the company sector . 

The des i r ed por t fo l i o  sha r e s  co u ld ther e for e be o f  the for m :  

N 
A*

i t  
= L: B

'k 
e 

r 
k=l 1 + 

k t  Y'l
l +Y'2 1 - 1 

e 
G

e 
( 2 )  M

t 
+ Yi3 

+ TI i t 
-

W
t 

W
t 

W
t 

W
t 

iWhe r e :  
e 

M
t

/W
t 

i s  some measu r e  o f  e xpec ted for e i g n  c u r r e ncy t r an s ac t i on s  
de f lated by t h e  s i ze o f  the por t fol io 

e 
G

t
/W

t 
i s  some measu re  o f  e xpec ted domest i c  t r ansact ions d e f lated 
by the s i ze o f  the por t fol io 

The r e  is,  howeve r ,  eve r y  reason to bel ieve that each company ' s  asset sha r e s  may no t 

have always adj us ted f u l l y  to t he des i red level a t  th e end o f  e ach quar te r . 

d iscr epanc ies w i l l  not always cance l out over the whole o f  the company sec tor . 

Nor can i t  be assumed t h at any u ne xpec ted paymen t s  or rece ipts a lways a ff ec t  

hold ings o f  one par t icu lar " buf f er "  st oc k  asset and that the hold i n g s  o f  a ll 

The s e  

other ass e t s  are  at a des i r ed level . Transact i on s cos t s  and co s t s  o f  i nf or mat ion 

ma ke i t  l i ke ly that any one or all of the ass et hold i n g s  cou ld be in d is e qu i l i br i um 

or on l y  tempor a r y  equ i l i br i um .  Ind i v idual compan i e s  w i th i nc r e as ing mar g in a l  

co sts e n t a i led i n  adj u s t i ng the i r  por t fol ios wou ld have ' sho r t  r u n '  demand 

fu nc t ions . Or  r athe r ,  as Lai dl e r  ( 1 98 3 ) poi n t ed out , an ar r ay o f  su ch fu nc t ions 

each one de f i ned w i th r espect to a d if f e r e n t  pe r iod . Compar ed w i t h  in s t i tu t ions 

such as  pen s i on f u nds , compan i e s  have par t i cu lar d i f f icu l t i e s  dec i d ing whe t h e r  

a por t fol io balance i s  opt imal ( ie whe t h e r  t he re t u r n  on t h e  por t fol io w i ll be 

max imised for a g iven degree o f  l iqu i d it y  and r i s k ), g iven the nat u r e  o f  some 

of the mar kets they invest in and the nat u re of the i r  paymen t s  f lows , w h i c h  

increases the i r  i n format ion co st s . Rat e s  o f f e r e d  on cer t i f icates o f  t ax depos i t  

are not the r e s u l t  o f  mar ket suppl y  and demand but ar e s e t  exog enous ly by the 

Gover nment ,  a lthough a l te r a t i on s  a r e  made to k eep them b r oadly i n  l ine w it h  mar ket 

rates . Ind iv idual compan i e s  cannot the r e fore as sume that other  mar k et par t i c ipan t s  

t h rough a rb i t r age h ave brought th i s  mar k et i n t o  l ine w it h  a l l  other s a nd have 

d iscounted a l l  ava i lable i nfor mat ion . The s ame is  also t r ue o f  mar k et s  for 

large depos i t s  wh ich ar e s epar a te ly negot i a t ed and the new i s s u e  mar k et for 

g i lts . Act i vely t r aded mar ket s o ff er ing sec u r i t i es of a s im i lar mat u r i t y  

can be u sed a s  a g u ide to t he compet i t i veness o f  a par t icu lar r e t u rn b u t  the 

relative i l l iqu id i t y  o f  mar ket s su ch as th at for CTDs ( g iven the ver y su bst ant i a l  

cost i nc u r r ed i n  e nc ashment o th er than for a tax paymen t  d at e ) and some l a r ge d epos i t s  
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makes th e r e t u r n  on the se asset s  to a s i g n i f ican t  ex tent non-compar able w i th 

mar ket  r a t es . Cor por a t e  tr easu r e r s  also nee d a con s i de r able amount o f  

in for mat ion on the l i k e l y  paymen ts f lows o f  the company as a who le i n  order to 

ach i e ve an opt imal por t fol io wh ich , g i ven the d ive r s i f i ed nat u r e  of large 

compan i e s  and the dec is ion mak ing proc e s s  w i t h in  the company , i s  not ach i e ved 

w i thout cos t . For some compan i es , ine r t i a  m ight also be a factor le ad ing to 

d e l ayed r e spon se to inter est r a t e  movemen t s . 

Al l t h i s  po i n t s  to the need f or some k i nd of par t i al adj us tmen t por t f ol io model. 

The l i k e l ihood that in  the shor t r u n the asset hold ings a r e  away f rom 

the des i r ed long- r un equ i l ibr i um pos i t ion and that th is  i n f l uences the por t fol io 

a l locat i on in the fol lowing pe r iod , means tha t each of the lagged por t fol io sh a r e s  

n ee d s  to be i n c l uded i n  each o f  th e por t fol io sha r e s  equat ions . 

F r i edman and Ro ley ( 1 9 7 9 )  have d e veloped a model of po r t fo l io adj us tmen t 

wh ich allows for the fac t that f lows o f  new money i nto a por t fol io ar e p robab ly 
e 

mo r e  sen s i t i v e  to i n t e r es t - r a t e  movemen ts ( the coe f f i c i ents on the r te r ms 
k 

wou ld be l a r g e r  for the se f lows )  th an al r e ady i nves t ed funds . Th i s  wou ld be 

par t i c u lar l y  t r ue for ins t i tut ion s such as pen s i on funds wh ich invest a l ar g e  

propor t ion of the i r  por t fol io s i n  i ll iqu i d  asset s ,  wh ich imposes a subst an t i a l  

co s t  o n  r ea l locat i ng a n  ex is t i ng por tfol io . Th i s  is  not r e a l l y  the case for 

compan i es . The pr ime obj ec t i ve of co r por a t e  t r easu r e r s  is to h ave t he f u nd s 

avai lable to meet cal l s  by any othe r pa r t  of the bus iness . For th is  r eason , 

f i n an c i a l  ass e t s  a r e  i nvested i n  h i ghly l iqu i d  i n s t r umen t s; on aver age a ver y 

l a r g e  propor t ion ( 9 5 % )  o f  company sec tor por t fol ios i s  inves ted i n  ban k  

depos i t s  or v e r y sho r t- t e r m  i n st r umen ts such a s  local author i ty tempor ar y 

deb t .  The i r  hold i ng s  o f  g i l t -edg ed sec u r i t i es are also probably at the 

shor t- end of the mat u r i t y  spec t r um and even hold ings of ce r t i f i cates of t ax 

d epos i t  wh ich can only be su r r e nde r ed for a tax payment , unless a su bst an t i a l  

i n t e r e st pen a l ty i s  inc u r r e d ,  ar e no t as i ll iqu i d  a s  might at f i r st app ea r  to 

be the case . CTDs can be su r r ende r ed for mainstr eam cor po r a t ion tax (pa id 

once a y ea r ) and advance cor por at ion t ax ( pa id twice a year ) as wel l  as for al l 

the pet roleum taxes pa i d  by o i l  compa n i e s  - for an ave r age company the g ap 

be t wee n  tax payments probabl y a ve r a ges betwee n th r ee and s ix month s. Thu s , 

for compa n i e s , a l a r g e  p ropor t ion of the i r  ex ist i ng por t fol io is  probab l y  

s u f f i c i e n t l y  liqu i d  t o  m a k e  i t  the equ ivalent to new money . 

The r e  w ill be cost s  invol ved i n  r e a l locat ing i l l iqu i d  i tems in  the por t fol io but 

bec ause the se a r e  r e l at i v e l y  m inor  the m a i n  f ac to r s  beh ind any d i se qu i l ibr i u m  

i n  t h e  a l loca t ion o f  t h e  por t fol io ar e l i ke l y  to be i n for mat ion cost s (wh ich wou ld 

af f ec t  the al locat ion o f  the new funds and the old por t fol io equ al l y) an d 

u nexpec t ed f lows o f  funds i n t o  or out o f  say t r ansac t ions account s .  
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The mod el i nc l ud i ng par t i al adj us tmen t i s  th er efore of th e for m :  

N N 
e + Y i l  2. + Y i2 

e 
G

e + L:° i k  
A

k t-l A
i t  L: B i k  

r M
t 

+ Y i3 
+ TT i k t  t 

( 3 )  
-- k==l - k==l 

W W
t 

W W
t 

W 
t t t-l 

Th i s  model i s  a sys tem o f  equ at ions , one for each asset sh a r e . I n  or der  to 

e s t imate these equat ions , one of th e l agg ed-dependent var i ables has to be 

om it ted to avo id pe r fec t cOl l inear i t y  with th e i n te r c ept term ( TT) .  As And er son 

and Bl unde l l  ( 1 9 8 2 )  show, th i s  means th a t  th e coe f f i c i ents  on the l agg ed-depende nt 

var iables are  not ident i f ied but th e coef f ic ie n t s  on the explanator y var iabl es 

are iden t i f ied and the long- r un coe ff ic ient s on the se var iables are recover a bl e. 

Because of the nat u r e  of the d at a  ( the ass et sha r e s  sum to one ) the se 

equ at ions , est imated us ing OLS ,  will automat ically sat i s fy the add ing- up 

r e s t r i c t ions so long as each equ at ion con ta ins ide n t ical reg r e ssor s .  

The add ing-up r e s t r ict ion s  ar e :  

L: TT ,  
i 1 

L: B ik i 
L: Y ' 1  , 1 
1 

L: Y'2 , 1 
1 

L: Yi3 i 
L: o ik i 

== 1 

0 Vk 

0 

== 0 

== 0 

0 Vk 

The coe f f ic ient on each var i able sums to zero ac ross all equ a t ions in the 

system and the coe f f i c ient on the inter cept te r m  sums to 1 .  Thu s  one o f  t he 

equ at ions i s  in e ssence redundan t , al though as po i n ted outby B r a i nard and 

Tob in ( 1 96 8 )  it is impor tant to chec k the plau s i bi l i t y  of the red undant 

equat ion . Ander son and Bl undell  show t h at the add ing-up r e s t r ic t i on s 
-

have s trong impl icat i on s  for the p laus i b i l i t y  o f  mode l s . I f  a d i agon a l  m at r  i x  o f  

lagged dependent var i ables i s  inc l uded , t h e  imp l i ca t i on of the add ing- up 

r e s t r i c t ions on the gene r al mod el i s  that all o f  t he e leme n t s  on the d iago n a l  

must be  equ a l  - sugge s t i ng i n  par t i a l  adj us tmen t t e r ms that , i f  equ at ions ar e 

to adj u s t  i ndependent ly ,  the y mus t all adj ust  at th e s ame speed. For t h e  
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add ing up r e st r ict ions to hold, each o f  the coe f f i c i e n t s  on these l agged dependent 

v a r i a bl es wou ld h ave to be z er o  ( i f a con st an t is i nc l uded in the equ at ion ) or one 

( i f a con stant is not i nc l uded ) . Thu s extr eme care  needs to be exe r c i sed be f or e  

any r e st r i ct ions ar e placed on the par amet e r s assoc iated w i t h  l agged val ue s o f  the 

depende n t  var i able vecto r . 

The equ at ion i s  homogeneous in te r ms o f  inte r es t  r a t e s  i f  E 8ik = 0 - the sum 
k 

o f  a l l  i n t e r e s t  terms i n  a par t i c u lar  equ at ion equ als zero. Thus an increase 

in a l l  expec ted i n t e r e s t  r a tes of the same mag n i tude would not aff ect as set 

sha r e s . An equat ion for non- inte r e s t be ar ing assets would, of course,  no t be 

expected to h ave th i s  prope r t y .  But a l a r g e  propor t ion o f  company sector Ml 

balances a r e  i n t e r e s t  bear ing ( over ni ght and cal l  depos i t s )  wh ich makes the 

expected prope r t ie s  of t h i s equ at ion less c lear . An inc r e ase i n  the gene ral  

level o f  int er e s t  r at es cou ld lead to a sh i f t f rom non- i n t e r e st-bear ing to 

i nt e r e st-be a r ing Ml , leav ing company sector hold ings of the agg r egate as a 

who le u na f f ec ted . I t  is  not c lear whe the r the other equat ions sho u ld 

have th i s  prope r ty e i ther . I f  one o f  the equ at ions is  not homogeneous in 

i n t e r e st r at es, then at least one o th er equ at ion ( and perhaps all the other 

equ at ion s )  w i l l  a l so not be homog eneous ( because of the add ing up cons t r a i n t ) . 

The homogene i t y  const r a i n t  wou ld i n  any case apply to the expected r e t u rns  and 

i f  th ese ar e a complex f u nct ion of the incl uded i n t e r est  r ates and act i v it y  t e r ms 

th i s  w i l l  be impos s i ble to test . For these re asons homogene i ty i s  not imposed . 

Anothe r prope r ty t h a t  m ight be expec ted i s  symmet r y .  

8 .  = 8 . 1 k kl 
The coe f f ic ie nt on as set i ' s  expected r e t u r n  in  the equ at ion 

f or asset k should equ a l  t he coef f i c ient on as se t k ' s  r e t u r n  in the equat ion 

for asset i .  Howeve r ,  th i s  wou ld a l so be d i f f i cu l t  to t e s t  i f  expec t at ion s 

a r e  p rox ied by a numbe r o f  d i f fe r e n t  terms . 

On the expec ted s ign of the coef f i c ients,  all the long- r un coe f f i ci e n t s  on 

the own p r ice t e r ms sho u ld be pos i t i ve and the long- r un coe f f ic ients on 

p r i ce t e r ms o f  as s e t s  wh ich are s u bst i t u t e s  sh ou ld be neg at ive . Al though the 

expected s i g n  on the inter e s t  r a t e  terms for ass et s wh ich ent a i l  a poss i bl e  

cap i t a l g a i n  o r  loss is  not cer t a i n  bec ause a fall  i n  the own i nt er e s t  r at e  

could lead to t h e  expec t at i on o f  capi t a l  g a i n s  in t h e  f u t u r e . The expec ted 

s ig n  o f  the coe ff ic i e n t s  on int e r e s t  r a te s r el at ed to ass et s wh ich ar e not 

su bst i t ut es i s  not c l e a r . I t  is poss ible tha t j us t  income e f fects wou ld be 

p i c ked up . An inc r e ase in i ncome pe r haps g i ves the company T r easu re r s  the 



oppor t u n i ty to e n j oy mor e  sec ur i t y  a long w i t h  mor e  y ie ld . The coef f i c i e nt s  

on i n te re s t  r a tes r e l at ed t o  as se ts  wh ich are not subst i t ut e s  for t r ansac t ions 

bal ance s cou ld the r e fore h ave pos i t i ve coe f f ic ients  in the M l  equat ion. The 

coe ff ic ient on fore ign cur r ency t r ansact ions sho u ld be pos i t i ve i n  th e for e i gn 

c u r r ency equat ion and that on r ea l  domes t i c  act i v it y  shou ld be pos i t i ve in 

equ at ions for assets  w i th low t r ansact ions cos t s. 

Dat a  

The d a t a  for ICC s' f i nanc i a l  assets ar e al l Ban k o f  Eng l and o r  CSO f lo w  of 

f u nd s  data . Levels ser i e s  were c r e at ed by tak ing a s i ng le level and 

acc umu lat i ng the f lows . The as se ts  were d i v ided i nto f i ve cat egor ies , chosen so 

that the as se t s  w i th i n  each cat egor y h ad r ea sonab ly similar interest rates. 

The categor i e s  we r e  as fol lows : 

M l  compone nts ( .M 1 ) 

2 Shor t-t e r m  assets  ( ,T IM )  

3 Long- t e r m  as sets ( LNG ) 

£ s i ght depos i t s  ( 1 )  
Note s  and coi n  ( 2 )  

£ t i me depos i t s  
Depos i t s  w i th bu i ld ing 
Depos i t s  w i th OFls 
LA tempor a r y  deb t  

soc ie t i e s  

G i lts  inc l ud ing r e v al uat ions 
Loca l  author i t y  long- te r m  debt 

4 For e ign curency depos i t s  ( FCD)  w ith ban ks in  the UK 

5 Tax cer t i f icates ( .CTD ) 

Th i s  br e akdown of the por t f ol io d at a  for ICC s  is  not ava i l ab l e  befor e m id- 1 97 0 ,  

wh ich r e s tr icts the poss i bl e  len g th o f  the e st imat ion per iod . The e st i mat ion 

pe r iod used was Q2 1 9 7 2  to Q2 1 98 2  to avo i d  some ex t r eme l y  poo r dat a a t  the 

beg inn i ng o f  the ser i e s . The sh ar e s  o f  the g r o ss l iqu i d  assets  por t fol io accounted 

for by the se categor ies are shown in Char t 1 .  The mean sh a r e s  over the es t i mat ion 

per iod wer e 4 3 %  for shor t - t e r m  asse t s ,  3 3 %  for M l  compone n ts ,  1 8 % for f or e i gn c u r r e ncy 

depos i t s ,  4%  for  long- t e r m  asset s  and 2 %  for  CTDs .  The se d at a  wer e al l e nd- qu a r te r , 

(l ) Non- inte r e st be a r i ng and i n t e r e s t-bear i ng M l  because a spl i t  be t ween these 
compone n ts is  not  ava i lable before end- 1 9 8 2 .  

( 2 )  The est imates for th i s  categor y a r e  extr emely poor . 
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not season a l l y  adj u s ted . The change i n  ICC s ' hold i ng s  o f  long - t e r m  as sets  is 

c a lc u l ated f rom the ou t s t and ing stoc k and i nc l udes r e valuat ions. The s ame is 

t r ue o f  for e ign cu r r ency depos i t s  in t he per iod up to the th i rd qu ar te r of 

1 97 5  but f r om then onwar d s  th e f lows excl ude the e f fect o f  for e ign c u r r ency 

movemen ts . A dummy var i able was inc luded to p i c k  up the e f fec t s  o f  the 

change in measur eme n t  of for e i g n  c u r r ency depos i t s  but it pr oved i n s i gn i f i cant. 

The r e p r e s e n t at ive inte r e s t  r a te s  taken wer e all qu ar te r ly ave r ages . The 

r ep r e s en t at ive r ate  u sed for the long- te r m  c a t egor y  was the y ie ld on f i ve-yea r 

gi l t s  taken f rom the par y ie ld c u r ve - i t  is  the g ross r edempt ion y ie ld (wh i ch 

i s  the s ame as the coupon ) on a f i ve-year g i lt sold at par . The three-mon th 

e u ro-do l l ar r a t e  was used for the re tu rn  on for e ign cu r r e ncy depos i ts and 

var i ou s  exchange r ates ($/£ and e f fect i ve )  were t r ied as prox ies for the 

expec t a t ions of exchange r ate g a i n s  but the se terms were not s i gn i f i cant . 

The t h r e e-mon th local author i t y rate  was used as the r epresentat ive r ate  f or 

the r e t u r n  on shor t - t e r m  depos i t s . Cer t i f icates o f  tax depos i t  presen te d  a 

problem be cause the pe r iod t a k en f or the por t fol io a l locat ion was one qu ar te r , 

whe r e as o f t e n  these c e r t i f icates a r e  bought because o f  bonuses and supp lemen t s  

wh ich come i n t o  e f fect only i f  the c er t i f icate s  are  held for a longer per iod . 

For these i ns t r umen t s ,  the CTD r at e , inc lud ing bonuses and supplemen t s  to g i ve 

the r at e  on hold ings for one year , was used . In some pe r iod s ,  CTDs were not 

for s a le - a d ummy v a r i able ( 1 )  and t he aver age i n t e r e s t  on new ce r t i f i cates in 

the year be fore the i r  r emoval f rom sa le ( i nc luded in the i n t e r e t  r ate te r m) 

wer e  u sed to p i c k  up ava i l ab i l it y  e f fec ts . No own r ate was included for Ml 

ba l ance s .  Th i s  a lso p r e s en t s  d i f f i c u l t i e s  because , on balances which car r y  

no i n te re st , the r e  i s  o f  cou r se an imp l ic i t  r e t u rn f rom the ser v ices prov ided 

by the ban k s . I n  r ec e n t  y ea r s ,  the p roblem has been exace r bated by an 

i nc r e as ing moveme n t  by compan i es i nto i n t e r e s t  bear ing s ight depos i t s  ( 2 )  -

car r y ing negot i able ove r n ig ht r at e s  - but a sp l it is  unava i l able for the 

pe r iod as  a whole . 

The e s t imat ion pe r iod i nc l udes the end o f  exchange con t r ols in Oc tobe r 

1 9 7 9 , wh ich mu s t  h ave h ad some impac t on company for e ign cu r r ency depos i t  

hold i n g s . A dummy v ar i able ( 1 )  was i nc l uded to p i c k  up th i s  e ff ec t . 

Nom i n a l  GDP was u sed as a proxy for expec ted dome s t i c  act i v i t y  by indus t r i a l  and 

commer c i a l  compan ie s  and i mpor t s  o f  goods in  v al ue te rms wer e  u sed as a proxy for 

for e ig n  c u r r e ncy t r ansac t i on s ;  mu l t i na t ionals cou ld we l l  be i n f l uenced by the extent 

of the i r  ove r seas ope r at ions when co ns ider i ng for e ign cu r r ency hold ings in the UK but 

( 1 )  A ( 0 , 1 )  dummy var i able . 

( 2 )  I nc l uded w i t h i n  the cat ego r y  o f  the i r  Ml hold i ng s .  
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for a numbe r of companie s ,  expected i mpor t s  could wel l  be the impor tant var i a bl e .  

GDP and impor t s  we r e  both de f l ated us i ng tot a l  assets  - the por t fol io s i z e .  Othe r  

t r ansac t ions prox ies wer e  t r ied a s  a n  alte r na t i ve t o  impor t s. Tot a l  wor ld 

i ndus t r i a l  product ion - TWIP - ( in nominal t e r ms def lated by W ) was t r i e d  i n  an 
t 

attempt to pick  up companies' world act i v i t y. In  add i t ion , expec tat i on s  

for both TWIP and GDP , p roduced us i ng Box-Jen k in s  uni var iate mode l s ,  wer e  used 

(def lat ed by W
t

) but the resu l ts wer e not qu i t e  as sat i s fac t o r y  as those f rom the 

equ at ions i nc lud i ng j us t  c u r r en t  values of impor t s  (or TW IP)  and GDP de f late d by W
t

· 

Es t imat ion 

The est imat ion per iod was 1 97 2 Q2 to 1 98 2  Q2 , g iv ing 45 obse r vat ions. The 

r e lat i ve ly sma l l  numbe r of ob ser vat ions placed a l im i t  on both the l a g s  whi c h  co u ld 

be included i n  the equat ions and the tes ts  whi ch cou ld be car r ied out on the f i n a l  

equ at ions ; for example , a l l  tests  i nvol v ing t h e  spl i t t i ng u p  o f  t h e  est i mat ion 

pe r iod wer e  p recluded. 

OLS was u sed as the i n i t i a l  e s t imat ion method. The r e  i s ,  however ,  a 

con s i de r able potent i a l  problem becaus e of  the poss ible endogene i ty of  some 

of the i n t e r e s t  r at e  terms. The CTD r ate is e xogenous, as i t  is se t by the 

Treas u r y  and is only a l te r ed to keep pace with mar k et deve lopmen t s  w ith a 

1ag. The th r ee-month eu ro-do l l ar r ate  can be r egarded as exogenous. But 

pu rchases o f  g i lt s  by compan i e s  co uld a ff ec t  y ie ld s  at the marg in , a l th o ug h ,  

as compan i e s  are  r e l at i vely m inor pu rchaser s o f  g i l t s , the i r  i n f luence in 

th i s  mar ket could be r e l at i vely small. Mor e  impor t ant l y ,  shor t - te r m  

i nter e s t  r ates could be affec t e d  by compan ies ' w i ll ingness to hold de pos i t s. 

I n  any case , as a l l  the inter est r at es used wer e  to a degree l agged , because 

they wer e  qu ar t e r ly aver ages ( impl ic i t ly re l at ing to the m i dd l e  o f  the 

qu ar t e r ) and the shares r e l ated to the end o f  the quar t e r , the p roblem m ig ht 

be less than at f i r st s i gh t  woul d  appear to be the case. 

The theor et ical model ( above) cont a i n s  a l a r ge numbe r of  e xpec t a t ions 

v ar iables. All the inter est -rat e te r ms are  expec ted r e tu r ns and both the 

domest ic act iv i t y  t e r m  and th� f or e i gn c u r rency t r an s ac t ions t e r ms a r e  

expec tat ions for the fol lowing qu ar t e r .  The r e t u r n  o n  a CTD i s  k nown f or 

t he fol lowing qu ar t e r  as i s  the retu rn on a t h r e e -mon th asset , but the expec ted 

r e t u rn on g i lt hold i ng s  comp r i ses the k nown coupon , and a pr ice change whi ch is 

u n k nown. The expec t a t ion o f  the g i lts pr ice change was mod e l l e d  by lag s o f  

the p r ice change. Rubinste i n  ( 1 97 5 )  shows th at even in a per fec t ly compet i t i ve 

economy inves tor s w i l l  only perce i ve all the i nfor mat ion they h ave as fu l l y  

r e f lected i n  sec ur i t ies  pr ices i f  and only i f  they have consensus be l ie fs .  
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Con sensus be lie f s  a r e  those which , if held by a l l  individuals in an oth erwis e 

similar economy , wou ld gene r ate t he s ame equ ilibr ium pr ices as in the ac t u a l  

h e t e r og eneous economy . It  is th er e for e r ea sonable to assume that Tr easu re r s  make 

some j udg ement about likely capit a l  g ain s .  The f ac tor s taken int o  acco unt wou ld 

be exten sive - a l l  the developmen t s  which cou ld lead to a change in th e in t e r e s t  

ra t e  le vel . But the path o f  sec u ritie s prices to date , which provides some 

indicat ion of the demand by other  inves tors , is probably a l so t a ken into acco unt . 

The chang e in the gilt price was ca lcu lated us ing the yields from the five year 

pa r yie ld curve (1). 
O r ig in a l  price 

New p r ice at 5 
( I 

) �I P * 2 Y21 

at 5 yea r s  = 

yea r s  at par 

/ 1 
\ 

"1 1 ! I + �\10J 200./ 

100 ( at par yie ld Y 1) • 

yie ld Y2 P* 2 
'\ 
I + + Y2 \10 

-- I I 200 ) 
implied g ross price t a k ing into account the f ac t  that after  one qua r t e r  t h e  

leng th o f  time to maturity will be 4 3/4 yea r s  is : 

p = P* 2 2 1 + Y2 1/2 
2 

the ne t price t a k ing into account acc r ued in t e r es t  is : 

Var ious othe r method s  o f  mod e l l ing c apit al g ains expec t at ions wer e t r ied , inc l uding a 

r at ional expec t at ions form with ins t r umen ts for the act ua l  price change , but none 

of the se pr oved par tic u la r l y  satis f actor y. The f inal form of the equ at ion inc l uded 

the coupon ( the par yie ld ) and lag s  o f  the price change . Activity e xpectations we re  

a l so mode lled using lag s  initia l l y  but the cu r r en t  val ues proved mor e satis fac tor y.  

Each as set sh are  equ ation was e s t imated separ a te ly,  inc l uding four  lag s on the 

change in the gilt  pr ice and the l agg ed val ues (2) o f  four o f  the asset shar e s . 

Th r e e  season a l  dummy var iabl es were inc l uded as we l l  as dummy var iabl es for 

t he u navai l ability o f  CTDs and the r emov al o f  exchange cont r o l s . 

The coe f ficie n t  on the exchange cont rol dummy was ins ignificant in the equ ation for 

the s h a r e  o f  for e ign c u r r ency deposits ( t  s t a tistic of 0.3) and was the r e f or e  

d ropped . The d ummy for the u navai lability o f  CTD s  was significant in the share o f  

CTDs equ a t ion and a l so in two oth e r  equ ations and was the r e fore r e t ained . 

(1) The formu l a  was c r e at ed by J Richar dson in the Bank ' s  Maths Techniqu es sec tion . 

(2) All the l ags up to fourth quarter were included. 
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Results 
A general model was estimated of the form: 

a,+ 1 

4 
Bi 1 RE$ + Bi2 CTDR + BB LA3 + Bi4 5 Yr G + L: Bi5+JGPRt-J J=O 

N 4 
+ y, l/Wt + Yi2 M/Wt + Yi3 Gt/Wt + I L: o 'k' Akt-J.!Wt-j + Ail DUH 11 k=l j=l 1 J 

+ \ 2 QD 1 + \ 3 QD 2 + \ 4 QD 3 

Where: 
RE$ 
CTDR 
LA3 
5 Yr G 
GPR 

Wt 
M/Wt 
Gt/Wt 
DUM 

QD 

The three-month euro-dollar rate (quarterly average) 
= The CTD rate (quarterly average) 
= Three-month local authority rate (quarterly average) 
= The five year gilt yield (quarterly average) 

The change in price of a five-year gilt - calculated from 
quarterly average gilt yield 
Companies' liquid assets 

= Imports deflated by companies' liquid assets 

= GDP deflated by companies' liquid assets 

The unavailability of CTDs dummy variable - the value is in 
periods when CTDs are not available and 0 when they are 

= Quarterly dummy var iable 

Various combinations of restrictions on the lags were tested using F tests 
and the final restricted model was: 

+ Si6 GPR_4+ Y il Mt/Wt + Yi2 Gt/Wt + Ai l DUM 
N 

+ I 0ik Akt-4/Wt-4 k=l 

the lagged dependent variables were: 
SLNG_4 The share of long-term assets 

STIM_4 The share of time deposits in 

SCTD_4 The share of CTDs in t-4 

in t-4 

t-4 

(Ajt-4/Wt-4) 

SFCD_4 The share of foreign-currency deposits in t-4 

SMl = The share of Ml balances in t-4 -4 

(4 ) 
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The nineteen restrictions could not be rejected at the five percent 
significance level (F19, 12 = 2.5) for four of the five equations (see below) 
and because of the adding up restrictions would hold for the fifth. 

SLNG F19,12 2.4 

STIM F19,12 1.4 

SFCD F19,12 1.3 

SMl F19,12 
= 2.3 

The results are shown in attached Table 1. 

The retention of just the lagged-dependent variables in period t-4 probably 
reflects seasonality. It can be argued that, because of the pattern of 
companies' Lax payments etc, the optimal allocation of their portfolio 
varies seasonally through the year. The current portfolio shares would 
therefore be related to portfolio shares in the same quarter a year before 
modified by current interest-rate expectations and activity expectations. 

The short-run interest-rate responses of the asset share categories in the 
main look plausible. The short-run elasticities evaluated at the point of 
means of the independent variables ( E. 

J 
X./Y.) are shown below: 

J J 

GPR 5 Yr G LA3 CTDR RE$ 

SLNG -0.001 -0.0 0 3  -0.46 O. 11 -0.09 -0.04 0.56 0.45 
STIM - 0.001 0.001 -0.15 0.21 -0.03 -0.03 -0.26 -0.01 

SCTD -0. 0 0 7  -0.024 -2.37 -0.79 0.38 0.81 0.34 -4. 18 
SFC D  0.0 0 5  0.0 0 0  0.70 -0.32 0.08 0.17 O. 14 0.40 
SMl -0.0 01 0.0 0 0  -0.01 -0.07 -0.01 -0.09 O. 18 -0.06 

The long-run coefficients, calculated by taking into account the lagged dependent 
variables in the system as a whole, are also, in the main, correctly signed. 
The coefficients were calculated as ( I-B) -lr where B is the matrix of lagged 

dependent variable coefficients and r is the matrix of independent 

variable coefficients. One of the share equations, that for Ml assets, was 
omitted to make the B matrix square, but the long-run coefficients of this 
equation can be retrieved by using the long-run adding-up constraints. The 
long-run interest rate and activity coefficients are shown below: 



5 Yr G LA3 crDR RE$ M/W G/W 
SLNG -0.0 0 3  -0.012 0.0 02 -0.001 0.49 -0.09 

( 3.0 ) ( 3.4 ) ( 2.5 ) ( 1.9 ) ( 4.3 ( 3.0 

STIM 0.0 04 0.097 -0.018 -0.002 -3.24 0.71 
1.1 ) 6.9 ) ( 6. 1 ) ( 1.2 ) ( 7.4 5.9 

SCTD -0.0 03 -0.033 0.007 0.0 04 1.05 -0.25 
( 1.1 ) ( 3. 1 ) 2.9 ) 3.4 ) 3. 1 ( 2.8 

SFCD 0.025 0.0744 -0.014 0.002 -2.59 0.72 
9.8 ) 8.2 ) ( 7.2 ) 2.5 ) ( 9. 1 9.3 

SM1 -0.023 -0.126 0.023 -0.004 4.29 -1.08 
( 8.5 ) ( 13 • 1 ) (11 .4 ) ( 3.7 ) ( 14 .3 (13.2 

T statistics for the long-run coefficients can be calculated through the 
reparametisation of the equations in the Bewley fashion to give the long-run 
solutions as part of each equation - Bewley (1979). With an equation system 
where Yt is an nx1 vector of endogenous variables, Xt is a kx1 vector of 
exogenous variables, TI is an nxn matrix and r is an nxk matrix. 

Yt = TIYt_4 + r Xt
+ et 

the reparametisation would be achieved as follows: 
Subtract Y 4 from both sides: t-
Yt - Yt-4 = - (1- TI) Yt-4 +rxt + e t 

-1 pre-multiply through by (1-TI) so that the long-run solution to r is in the equation 

(1-11)-1 (Y - Y ) = t t-4 

Add Y to both sides t 

_ Y + (1 - TI) -1 rx + (1 _ TI )" 1 
t-4 t 

Y = Y - Y  - (l_TI)-l(y - Y  )+ (l_TI)-lrX + (l_TI)-l e t t t-4 t t-4 t t 
-1 Let P = 1 - (l-TI) 

Y = P ( Y  - Y ) + (l-TI)-lr X  + (l_TI)-l e t t t-4 t t 

Equation (5) was reparametised as: 

(6 ) 

WhereB i1, Bi2, Bi3, Bi4, Bi5, Yi1 and Yi2 are all the long run coefficients. 
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Because o f  the p r e se nc e  o f  c u r r ent  values o f  the dependent var i able s on the 

r ig h t  h and s ide of  equat ion ( 6 ) ,  it mus t  be est imated u s i ng 2 SLS. The 

i n s t r umen t s  a r e  all the var i ables in  equ a t ion (5). Est imat i ng equ at ion ( 6 )  

b y  2 SLS i s  d i r ectly e qu iv ale nt t o  estimating(5) by OLS. 

The s t and ar d  e r r o r s  shown i n  the table above wer e d e r ived by th i s  method. 

Evaluat ion of the equat ion 

( a) M is spec i f icat ion Tes t ing e t c  

The "h ypoth e s e s  t h a t  t h e  LA3 r at e  and t h e  5-year  g ilt y ield are  exogenous w as 

te s ted us i ng the Engle tes t ( 1 98 2 ) . To te st the exogene i t y  of  the g ilt y ie ld , 

the r e s idU31s from the SLNG equ at ion wer e r eg r e ssed on the RHS var i ables f rom 

that equ at ion and on the r e s i d uals f rom an equat ion for the f ive-year g ilt 

y i eld bas ed on the wor k by M od i gl ian i and Sh ille r ( 1 9 7 3 ) . 

5 Y r G  
1 5  
L: 

T= 1 
LA3 + t- T 

9 
2 L: B P + Y 0 LA3 

T =l T t-T 
( 7  ) 

Whe r e  5 Y r G  = the y ield to m at u r i t y on a f i ve year g ilt ( qu ar t e rly aver age) 

LA3 = the thr ee-month local author i ty r ate ( qu ar te rly aver age)  

P = the i n flat ion r ate measu red by PC - PC
_ 1 

PC
_ 1 

whe r e  PC i s  the consumer pr ice index 

0
2 

LA3 = an e ight  quar t er mov ing var i a nc e  of  the LA3 r ate 

The test stat i s t ic is TXR
2 

whe r e  T is  the numbe r o f  obse rvat ions. 

The hypothe s i s  of e xogene i t y  of  the f i ve-yea r g ilt y ield could not be re j ec te d  at 

the 2.5 pe r ce n t  s ig n i f icance level - although it could be r e j ected at the 5% le vel. 

2 2 
TxR = 4 . 1  wh ich i s  le s s  th an the c r i t ical v alue , X 

1 
5.0. (2.5% significance level 

The r e s i d uals f r om the STIM equ at ion wer e r e g r es sed on the RHS var i able s f rom 

that equ at ion and the r e s i d uals f rom an au to r eg r e ss i ve equat ion for the LA3 r at e . 

1 5  
LA3 = L: 

T= 1 
LA3 T t-

(8 ) 
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The hypothe s i s  o f  exogene ity o f  the thr ee-mon th LA r a t e  cou ld not be r e j ec t e d, at 

, 'f' 
1 

2 
the 5% slgnl lcance eve l ,  as TxR = 2 .7. 

Thu s s imu l tane i t y  b i as doe s  not appea r  to be a problem. 

The equ at ions were tested for m is spec i f icat ion in a numbe r o f  ways. C har ts 

show ing t he res idu als are  att ached (Cha r t s  2 to 6 ) . As can be s ee n ,  

ou t l ie r s  are  not a problem. The hypothes is o f  whi t e  no i se e r r or s  w as te s ted 

u s i ng an LM test for up to 4 th order autocor re lat i on. The hypot he s i s  w as 

re j ected a t  the f ive pe rcent s igni f i cance level c r i t ical val ue 9 . 5  -

for t hr ee out of the f i ve equ at ions ( se e  be low) : 

SLNG = 1 3.3 

STI M 7.8 

SCTD = 1 1 .7 

S FCD = 1 0.3 

S M  1 5 .  1 

However , i f  the resu lts  are adj us ted for t he small numbe r of degr ee s  o f  

f reedom, the hypot he s i s  is not r e j ected for any o f  the equat ions. 

stat i s t i c  u sed was : 

TSS - RSS 
RSS 

T-K-J 
x --- F 

J J, T-K-J 

Whe r e  J orde r of  autocor r e l at ion be i ng tes ted 

T numbe r of obser vat ion s 

K numbe r of par amete r s in t he or i g in a l  e qu at ion 

The tes t 

TSS = t he tot al sum o f  square s from the regr e s s ion ( 2 )  o f  the r e s i d ua l s  f rom 
the or ig inal equ at ion on four lags of the r e s id u a l s  and t he i ndepende n t  
var i ables f rom the or i g inal  equat ion 

RSS = t he res idual sum of squ ar es f rom r eg r e s s ion ( 2 )  

The value o f  t he stat i s t ic for SLNG was 2.9, which i s  j us t  over t he c r i t ic a l  

�el va l ue g iven by F
4 , 2 3 

at the 5 %  s i gni f icance level ( 2.8 ) , but i t  is l e s s  than 

the cr i t i c a l  value at the 1 %  s ig n i f icance level  ( 4 .3 ) .  The s t a t i st i c s  for 

SCTD and SFCD we re  2.4 and 2.0 r e spec t i vely. 



The e igenvalues of the lagged dependentvar iabl e matr i x  wer e  calcu lated 

to te st the s tabi l i ty of  the system.  The four eigenval ues we r e  all pos i ti ve 

and les s  than 1 .  

0 .9 5 9  

0.8 3 8  

The v al ues wer e : 

( 0.34 96 58,  0.288 4 9 5 )  ( 1 )  

( 0.34 9 6 58 , -0.288 4 9 5 ) ( 1 )  

Th i s  i nd icates that the system is stable . 

Because of the shor tage of obse r v ations, few co u ld be reta i ned to tes t par amete r 

s tab i l i ty u s i ng pos t-estimation-per iod for ecas t te sts . The equation s were 

u sed to forecas t out of es timati on per iod, over the f i nal two qua r te r s  o f  

1 982. The chi - square te st s tati s t i c s  were as fol lows: 

SLNG 10.6 

ST I M  27 • 1 1 5.99 at the 5% s i g n i f icance level 

SCTD 3.2 

SFC D  4 5.6 

SM 1 = 4.4 

Unfor tu nate l y ,  the hypothe s i s  of par amete r s tab i l ity could be r e j ec ted for three out 

of the f i ve equations at the 5% s i gn i f ican ce l evel . 

o bse r vations i s  r athe r inconcl us i ve .  

( 1 )  Comp lex numbe r s .  

But th i s  te st using o nl y  two 
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( b )  The Res u l t s  

INTEREST ELAST ICIT IES 

5YrG LA3 CTD RE$ 

SLNG -0.5 O. 1 -0. 1 - 0.0 SR 

-0.9 -3.4 0.6 -0.2 LR 

STIM -0.2 0.2 -0.0 -0.0 SR 

O. 1 2.6 - 0.5 -0. 1 LR 

SCTD -2.4 -0.8 0.4 0.8 SR 

-2. 1 -23.5 5.0 2.4 LR 

SFC D  0.7 -0.3 O. 1 0.2 S R  

1 .6 4.7 - 0.9 O. 1 LR 

SMl -0.0 1 -0.1 0.0 1 -0. 1 SR 

-0.8 -4.3 0.8 -0. 1 LR 

ACT IVITY ELAST IC IT IES 

m/w G/w 

SLNG 0.56 0.4 5 SR 

4.6 -4. 1 LR 

ST I M  -0.26 -0.0 1 SR 

- 2.8 3.0 LR 

SCTD 0.3 4 -4. 1 8 SR 

24.9 -28.1  LR 

SFCD O. 1 4  0.40 SR 

-5.5 7.3 LR 

SMl O. 1 8  -0.06 SR 

1 .5 -5.8 LR 



The r es u l ts from equat ion 5 ( e qu at ion 6 in the Bewley repar ame t i sed ver s i on ) 

ar e moder a t e l y  sat i s f ac tor y but some of  the int e r es t-r ate terms loo k implausibl y 

l a r g e . A 1 0 %  i nc r e ase in all e xpec te d i n t e r es t  r ates ( at the i r  mean value -

eg an incr ease in the LA3 r ate f rom 1 1 . 4 %  to 1 2 . 5 % ) , ce te r i s  par ibus , wou ld 

reduce the propor t ion of Ml hold in g s  in compan ies' por tfol ios by 4 4 %  in the 

long r u n ( eg f rom . 3 4 to . 1 9) . I n  add it ion , the act i v ity te rms are  d if f ic u lt 

to i n t e r p re t .  Because of  shar p i nc r eases in hold ings o f  compan i e s ' f i nancia l 

ass et s in per iod s o f  st rong economic g rowth , G /W moves inver se l y  i n  
t t 

r e l at ion to normal ac t i v i ty . In equation 5 there is no term to 
p i c k  up any e f fec t o f  movemen ts i n  the total  por t fol io on ind i v idual ass et 

shar e s  because l /W ( included i n  the gener a l  mod e l )  w as exc l uded i n  the 
t 

r e s t r icted ve r s ion . All the r es t r i ct ions on the gene r al mode l ( incl uding 

whe t her the coe f f ici ent on l /W w as s i gn i f i cant ly dif ferent f rom zero)  wer e  
t 

t e s ted as  a bloc k us i ng an F te s t  - the r e st r i ct ion was not r e j ec ted at the 5 %  

s ig n i f i cance leve l .  However , the per ver se s i gn on G
t

/W
t 

in the equ at ion 

for the share of  Ml i n  companie s '  por t fol ios and on M /W 
t t 

in the SFCD equ ation 

r a i se s  the quest ion whet her the r e  i s  i n  fact some re lat ion be twee n ce r tain 

asset sha r e s  and W ( whi ch is be i n g  picked up i n  the se ac t i v i ty te rms)  . 
t 

Re-e s t imat ion of equ at ion 6 inc l ud ing l /W 
t 

Equ at ion 6 was r e-est imated as : 

a + i 

+ y, M /W + Y'2 
G /W + Y, l /W + 1.' 1 

DUM + 0'
1 

( SL NG - SLNG 
4

) 
1 1  t t 1 t t 13 t 1 1 -

of  

The long- r un coe f f icient  on l /W was s i gni f i cant ly d i f fe r ent f rom zero i n  the 
t 

e qu at ions for a l l  o f  the ass et sha r e s  ( see below) , although the shor t-r un 

the 

coe f f i c i e n t s  a r e  not s igni f i can t ly d i f fe r e n t  f rom zero - see table 2 .  In the long- r un 

a 1 %  inc r ease in the s i ze o f  the por t fol i o ,  ce te r i s  par ibus , at the mean v a l ues o f  

the v ar i a bl e s , causes a 0 . 5 % i nc r ease i n  the sha r e  of  Ml , a 0 . 4 %  increase in 

the s ha r e  of long- term assets and a 2 . 4 % i nc r ease i n  the share of  CTDs . It 

is not c le a r  why these thr ee ass et s in par t i cu l ar should be pos i t i vely re l ated 

to t he s i ze o f  the por t fol io whi le the shar e s  of t ime deposit s and for e i gn 

cu r r ency depos i t s  are  i nver se l y  re l ated to t he por t fol io s ize , but ther e ar e 

some poss i ble explana tion s . One r at i on a le for the l in k  with the share o f  Ml 

i s  that , in some pe r i od s ,  the tot a l  s i ze o f  the por t fo l i o  cou ld be the b u f fe r  

stoc k  i n  compan i e s' f i nanc i a l  t r ansac t ion s , rathe r  than bor rowing f rom 
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ban ks, and i t  is compan ies ' t r an sact ions balances wh i ch bear the br unt o f  any 

paymen t s  shoc k s . The l in k  betwee n bo th the share of  long -t e r m  as sets and that o f  

CTDs and the s ize o f  the por t fol io co u ld be exp lained by t h e  r i s k  enta i led i n  

inves t i ng i n  both o f  these asset s .  The y  a r e  the l eas t l iquid of  the ass et s in 

the por t fol io - CTDs can on ly be s u r r e nde r ed at a tax paymen t  d ate and g i1ts can 

on ly be sold be fore mat u r i t y  at the r i s k  of a cap i t a l  los s .  I t  i s  poss i bl e  that 

the l a r g e r  the s ize of  the por t fol io, othe r  th ing s be ing equal, the mor e scope t he 

Tr easu r e r  h as to i nvest a b igg er  propor t ion i n  r e lat ively h igh r is k  asse t s . 

with l/W
t 

inc l uded i n  the equ at ion s, the inter e s t  r ate te rms look somewhat mor e 

plau s i ble, but the act i v i t y  t e r ms st i ll have pe r ve r se s ig n s  in t he S M 1  and SFCD 

equat ions. 

Long-r un coe f f ic ients  

SLNG 

ST I M  

SCTD 

SFCD 

S M 1  

5YrG 

-0 . 0 0 2 7  
( 2 . 8 )  

0 . 0 0 1 7 8  
( 0 . 5 )  

LA3 

-0 . 00 1 9 1 
( 1 . 0 )  

CTDR 

0 . 0 0 0 2  
( 0 . 4 )  

RE$ 

-0 . 0 0 0 9  
( 2 . 2 ) 

0 . 0 2 4 5 4  - 0 . 00 5 67 -0 . 0 0 0 9  
( 3 . 3 )  ( 2 . 9 ) ( 0 . 6 )  

G/W 

- 0 . 00 5 0  
( 0 . 3 )  

0 . 1 0 0 1  
( 1 . 7 )  

-0 . 0 0 2 4 1 - 0 . 0 0932 0 . 0 0 2 6 1 
( 1 . 7 )  

0 . 0 0 3 6 6  - 0 . 0 5 3 7  
( 0 . 8 )  ( 1 . 6 )  ( 3 . 1 )  ( 1 . 1 )  

0 . 0 2 3 3  
( 9 . 5 )  

0 . 0 1 86 3  - 0 . 00 4 43 0 . 0 0 3 1 8  
( 3 . 2 ) 

0 . 2 4 8 5  
( 6 . 2 )  ( 3 . 9) ( 3�4 ) 

- 0 . 0 1 992 -0 . 0 3 1 94 
( 7 . 7 )  ( 6 . 3 )  

0 . 00 7 29 -0 . 0 0 5 0 5  - 0 . 2 8 99 
( 5 . 3 )  ( 4 . 8 )  ( 6 . 9) 

Shor t and long- r un e1as t ic it ies ( 1 )  

SLNG 

ST I M  

SCTD 

SFCD 

S M 1  

5YrG 

-0 . 5 4 
-0 . 7 7  

-0.09 
0 . 0 5  

- 2 . 39 
- 1 . 7 2  

0 . 6 5  
1 . 49 

- 0 . 0 5  
-0 . 6 8 

LA3 

o. 1 3  
- 0 . 5 4 

O. 1 9  
0 . 6 5  

-0 . 7 8  
-6 . 6 4  

-0 . 3 1  
1 .  1 9  

-0 . 06 
- 1 . 09 

CTD R 

- 0 . 08 
0 . 06 

-0 . 0 4 
-0 . 1 5  

0 . 3 8 
1 . 86 

0 . 08 
- 0 . 2 8  

-0 . 0 1  
0 . 2 5  

RE$ 

-0 . 0 4 
- 0 . 2 2 

-0 . 0 2  
-0 . 0 2  

0 . 8 0 
2 . 2 2 

O. 1 6  
0 . 1 7  

- 0 . 09 
- 0 . 1 5  

G/W 

0 . 5 3 
- 0 . 2 4 

- 0 . 0 7 
0 . 0 2  

1 . 6 0  
-6 . 3 1  

0 . 50 
2 . 6 2  

0 . 0 2  
- 1 . 6 3  

M/W 

0 . 1 497 
( 2 . 6 )  

- 0 . 8 7 6 4  
( 4 . 0 )  

0 . 2 8 2 7 8  
( 1 . 6 )  

-0 . 7 6 3 3  
( 5 . 2 ) 

1 . 20 7 2  
( 7 . 8 )  

M/W 

0 . 56 
1 . 5 0  

-0 . 26 
-0 . 8 1  

0 . 3 4 
7 . 0 7  

0 . 1 4  
- 1 . 7 2  

0 . 1 8 
1 . 4 4 

( 1 )  The f u l l  shor t- r un r e su l ts are shown i n  t able 2 ( at tached ) . 

1 /W  

1 64 . 7 
( 3 . 5 )  

1 , 1 4 5 . 9 
( 6 . 4 )  

37 3 . 2  
( 2 . 6 )  

88 3 . 8  
( 7 . 4 )  

- 1 , 49 1 . 8  
( 1 1 . 9 )  

1 /W  

-0 . 1 2 
-0 . 4 3 

0 . 09 
0 . 2 8  

-0 . 0 6 
-2 . 4 4 

-0 . 09 
0 . 5 2 

-0 . 0 5  
-0 . 4 7 

SR 
LR 

S R  
L R  

SR 
LR 

S R  
LR 

S R  
L R  



One poss i bl e  explanat ion f or th e appa r ent ly pe r ver se s ig n s  on the act i v ity 

t e r m s  i n  th e equa t ions for SM l and SFCD i s  th at impor ts are not a good prox y 

for for e i g n -cu r r e ncy t r an sact ions o f  UK compan i es .  For a numbe r o f  compa n i e s , 

the magn i t ude o f  the ir  for e i gn act i v it ies would be th e impor tant f ac tor rathe r 

than the s i ze of the ir  impor t b i l l . 

The equ a t i on s  w e r e  re-es t i mat ed i n c l ud i ng TW IP /W ( total wor ld i nd us t r ial 
t t 

prod uct ion in  nom i n a l  t e r ms , de f lated by the por t fol io s i ze )  as one of the 

ac t i v ity t e r ms r athe r than impor t s . 

The sho r t- r un r e s u l t s  are  shown in f u ll i n  table 3 and the long- r un coe f f ic ie n t s  

a nd shor t and long - r un e l as t i c i t ies are shown be low : 

The long- r un coe f f i c ie n ts are : 

5YrG LA3 CTDR RE$ G /W TWIP/W 1 /W 

SLNG - 0 . 0 0 0 1 3  0 . 0 0 04 -0 . 00 0 7 9  -0 . 0 0 1 1 6  0 . 0 2 0 3 9  0 . 0 4 8 2 9  2 2 4 . 8  

( 0 . 1 )  ( 0 . 3 )  ( 1  . 4 )  ( I . 4 )  ( 2 . 0 )  ( 2 . 2 ) ( 3 . 0 )  

ST IM - 0 . 0 1 4 96 0 . 0 1 0 3 1 0 . 0 0 0 5 5  -0 . 0 0 0 1 5  -0 . 0 5 5 2 2  -0 . 29 0 0 1 1 , 4 6 1 . 6 

( 2 . 4 )  ( 1 . 7 )  (0 . 3 )  ( 0 . 0 5 ) ( 1 . 4 )  ( 3 . 4 )  ( 5  • 1 ) 

SCTD - 0 . 0 0 1 2 7 -0 . 0 0 6 7 8  0 . 00 1 7 7 0 . 0 0 0 5 4  - 0 . 0 2 2 97 0 . 0 7 23 5  5 8 1 . 2 

( 0 . 3 )  ( 1 . 8 )  ( 1  . 8 )  ( 0 . 3 ) ( 0 . 9 )  ( 1 . 4 )  ( 3 . 2 ) 

SFCD 0 . 0 1 6 9 9  0 . 0 1 0 2 1  - 0 . 00 1 2 9  0 . 0 0 9 4 3  0 . 1 5 0 7 9  -0 . 2 1 1 3 5 1 , 3 6 5 . 0  
( 5 . 2 ) ( 3 . 3 )  ( 1  • I ) ( 5 . 4 )  ( 7 . 4 )  ( 4 . 8 )  (7 . 1 ) 

SM l -0 . 0 0 0 6 3  - 0 . 0 1 4 1 5 -0 . 0 0 0 2 4  -0 . 0 0 8 6 6  -0 . 0 9 29 9  0 . 380 7 2  - 2 , 0 2 0 . 5  

( 0 . 2 ) ( 3 . 9 )  ( 0 . 2 ) ( 4 . 2 )  ( 3 . 9 )  ( 7 . 3 ) ( 1 I . 4 )  

Shor t and long- r u n  i nt e r e s t  r ate and act i v it y  e last ic i t ie s  are : 

5YrG LA3 CTD R RE$ G /W TWIP/W 1 /W  

S LNG -0 . 0 3 0 . 1 3  -0 . 1 1  -0 . 1 0 0 . 8 7  0 . 3 7 -0 . 34 SR 

- 0 . 0 4 o • 1 1  -0 . 23 -0 . 28 0 . 9 6  0 . 8 1  -0 . 59 LR 

STIM - 0 . 2 6 0 . 2 2 0 . 00 3 -0 . 0 0 0 2  -0 . 1 4  - 0 . 3 4 0 . 27 SR 

-0 . 4 0  0 . 27 0 . 0 1  -0 . 00 3  -0 . 2 4 -0 . 4 5 0 . 3 5  LR 

SCTD - 2 . 9 9  -0 . 3 7 0 . 9 0 0 . 6 2 - 2 . 5 9 - 2 . 4 9  1 .  1 8  S R  

-0 . 9 0 - 4 . 8  1 . 3  0 . 3 3 - 2 . 7 0 3 . 0 3 -3 . 80 LR 

S FC D  0 . 7 9 -0 . 3 5 0 . 0 2 O .  1 6  0 . 4 0 0 . 3 8 0 . 2 9 S R  

1 . 0 9  0 . 6 5 - 0 . 0 8 0 . 5 1  1 .  5 9  -0 . 7 9 0 . 80 LR 

SM l 0 . 09 -0 . 0 9 -0 . 0 5 -0 . 1 0 0 . 0 1  0 . 3 1  -0 . 22 SR 

-0 . 0 2  -0 . 48 -0 . 00 8  -0 . 2 5 -0 . 5 2 0 . 76  -0 . 6 3 LR 
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The act i v ity t e r ms i n  the SM 1 and SFC D equ at ions st i l l  appear to have pe r ver se 

si gns but the r e  are  pos s i ble explana t ions. G
t

/W
t 

may be ac t i ng as a r i sk 

proxy r at her t han as a t r ansact ions te rm. In pe r i ods o f  ve r y  low growth, 

when t he r e  are high ban k r uptc y le vel s, compan ie s may keep a larger  propor t ion 

of the ir por t fol ios i n  highly liqu id for m  - mone y  at call, over n ig ht b a l ance s 

and non- int e r e s t  bear i ng t r ansact ion s accounts, all of which ar e i nc l uded 

withi n M1 and shor t- t e r m  t ime depos i ts. Compan i es are par t i c u la r l y  a t  r is k  

i n  these pe r iod s  i f  funds are not r ead i l y  avai labl e t o  mee t  unexpected demand s . 

For m u l t i nat ion a l s  hold ing s o f  shor t te rm asse ts,  which ar e incl uded w i t h i n  

M 1 ,  co u ld b e  r e l at ed to t he i r  wor ldw ide bus i ne s s, no t j us t  t r ansac t i on s i n  t he 

UK . A company might take a v iew about what propor t ion o f  i t s  por t f ol io i t  

wishe s  t o  k eep i n  ster l ing ( g i ven exc hange r a te expec t a t ion s )  but the s p l i t  o f  

that por t fol io into l iqu i d  and les s  l iqu id i tems cou ld wel l  depe nd upon the 

wor ldw ide needs o f  the or gan i sat ion. For these compan i es, TW IP cou ld wel l  be 

a mor e impor t ant  act i v i t y  t e r m  than GDP. Thu s TWIP m ight be act i ng as t he 

act i v it y  proxy, whi le GDP is pic k ing up r i s k  factor s. The s igns on the 

act i v i t y  t e r ms in the SLNG equat ion remai n d if f i c u l t  to i nt e r pr e t  however . 

The inte r e s t -r at e  t e r ms i n  this f inal set o f  equ at ions are r a t he r  mor e  p laus i ble 

than tho se in the equ at ions i nc l uding i mpor ts r at he r  than TW IP. The p i c t u re 

from the sho r t  and long-r un int e r e st - rate e las t ic it ie s  i s  qu i te i ll um in at i ng. 

Time d epos i t s  appea r  to be the mai n  su bst i t u t e  for CTDs and M 1  balances ( w it h 

r e l at ively large and negat i vely s i gne d long- r un coe f f ic i e n t s  on LA3 i n  these 

equ at ion s )  • At the mean v al ue of the v ar i ables, a 1 0 %  i nc r ease i n  the thr e e  

mon th loc al author i t y  r a te ( f rom 1 1  1 /2 %  to 1 2  3/4 % ) r e lat i ve t o  the o ther 

rates would,  i n  t he long r un, re duce the sha re o f  M 1  asse ts  by j us t  under 5 %  

and CTDs by 4 8 % . The large coe f f ic ient on the LA3 r ate i n  t he equ at ion 

for the sha r e  of CTDs probabl y re f lec ts the na t u r e  of tax depos i t s. 

Re lat i ve ly sma l l  d ivergences in rates cause ver y substan t i al movemen t s  

i n  the p ropor t ion o f  compan ies ' por tfol ios accounted for by CTDs. 

In some pe r iods, when i n te re st r ates have bee n dec l in i ng, CTD r at e s  have 

lagg ed behind r educt ions in othe r m ar ket r at es ( somet imes by a re lat i vel y 

smal l mar g in )  lead i ng to lar ge pu rchase s .  I n  pe r iod s  o f  fal l i ng i n t er e st 

rates, CTDs are  par t icular l y  att ract i ve when the r e  i s  any d i ve r genc e in r at e s. 

They a r e  f i xed r ate  but the re  i s  no r is k  of a c ap i t al loss i f  r at es con t i nue 

to f al l  because CTDs ar e su r r ender ed at pa r. Altho ugh, if r at es r i s e ,  compan i e s  

wou ld b e  to a deg r ee loc ked i n  because CTDs can only be su r r e nd e r ed f or 

payment o f  tax unless a su bstan t i a l  pena l ty i s  inc u r r ed. Because CTDs 

account for a re lat ively smal l propor t i on o f  compan ie s '  por t fol ios, a 4 8 %  

inc re ase i n  the i r  share i s  equ i valent to a fairly small amount in monetary 



24  

t er ms . At the mean s i ze of  the sha r e  ( 1 . 6 % ) , i t  wou ld be equ iv alent to 

around £ 1 0 0 m i l l ion . The pea k pr opor t ion of  CTDs i n  compa n i e s ' por t fol ios 

was 4 % . Th i s  was r e ached in the fourth quar t e r  of 1 9 8 0  a f ter a do ubl ing i n  

the ir  hol d i ng s  t o  £ 1  b i l l ion . CTD hold ings are  pos i t ively r e lated to a l te r at ions 

in compan i e s ' wo r ldw ide ac t i v it i e s  ( p rox ied by wor ld econom ic act i v i ty)  and 

negat ively to UK act i v i ty - th i s  is pe r haps what one m ight expect if UK 
econom ic g r owth i s  ac t i ng as a r i s k proxy . To the extent that pro f i t s  ( and 

the r e fore tax payme n t s )  are re lated to wor ldwide act i v i ty v i a expor t s ,  th e 

s ig n  on TW IP/W i s  al so plaus i ble . 
t 

Company sector s t e r l i ng depo s i t s  accou nt for a s ign i f i cant propor t i on o f  £M3 ( 1 5 %  

i n  Q 4  1 9 8 3 )  and the r e s u l ts f rom the por t fo l io equat ions ind icate th at the i r 

hold ings of  t ime depos i t s  are  r el at i vely sen s i t ive to sh i f ts in the compet it i venes s 

o f  var ious asse t s . A 1 0 %  r ed uct ion i n  the own r at e  ( 1 ) , at the mean l e vel , wou ld , 

oth e r  th i nq s  be i ng equal , reduce the sha r e  of  t i me depos i t s  in compan ies ' 

por t fol ios by 2 3/ 4 %  - at th e mean value of  the var iable s ,  th is i s  equ i valent 

to around £ 1 5 0 m i l l ion . However , re lat i ve sh i ft s  in r ates are  d i f f i c u l t  to 

ach i eve and s u s t a i n . A 1 0 %  incr ease in UK shor t r ates would be ref lected to 

some extent in r ates at th e long-end of  the mar ket , unless i t  was comple t e l y  

d i scou nted as  a ver y sho r t  te r m  phenomenon . The i nc re ase wou ld be u nl i k e l y  

to b e  f u l l y  r e f lected i n  an i nc r ease in g i lt  y ie lds because i t  wou ld probably 

not l e ad to a r eassessment of the expected preva i l i ng shor t- term inte rest r a tes 

over the ent i r e  l i fe o f  the bond . Bu t the ne t r e s u l t  on company t i me depos i t  

hold ings o f  a n  inc r e ase i n  bo th long and shor t r ates wou ld probably be small . 

On the other h and , company s ector hold ing s o f  Ml bal ances do appear to be 

r e l at i ve l y  sens i t i ve to movemen ts i n  the l evel o f  i n t e r e s t  r ates . A 1 0 %  

inc r e as e  in al l s t e r l ing i n te r e s t  r a te s ( at the mean value o f  the var i a bl es -

eg an incr ease i n  the t h r ee mon th loc a l  author i ty r � te f r om 1 1  1 /2 %  to 1 2  3/4 % )  

wou ld l ead to a 5 %  r educt ion i n  the sh are o f  M 1  i n  compan ies ' f i nanc i a l  

balance s i n  t h e  long r u n .  Th i s  i s  a somewhat l ar g e r  long - r u n  e las t ic i t y  than 

has be en i nd icated by some economet r i c s t ud ie s ( 2 ) o f  the non- ban k p r i vat e  

secto r ' s  demand for Ml . But one wou ld expect cor por ate t r easu r e r s  to h ave a 

con s ider ably mo r e  soph i s t i cated approach to por t fol io a l loc at ion th an hous eholds 

and the i n t e r e s t  e las t ic i t ies  wou ld the r e fore be l i ke ly to be l arger . 

However , th i s  e s t imate o f  the inte r e s t e las t i c i ty of  Ml balances cou ld well be 

an ove r s t atemen t  o f  the c u r r ent pos i t ion bec ause o f  the substan t i al g rowth in 

( 1 )  The loc a l  author i ty r a te is used a s  th e repr e se n t at i ve r at e . 

( 2 )  For example ,  Hend r y  ( 1 97 9 ) found a long- r un i nt e r es t  e l ast i c i t y  of  -0 . 4 5  for 

the non-bank pr i vate sec tor ' s  demand for Ml . 
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compan ie s '  hold i ng s  o f  i nt er e s t  bear ing M 1  balances in  r ecen t year s .  These 

inter es t -bear i ng M1  hold ing s wou ld be less se ns i t ive to moveme n t s  i n  the 

gene r al level o f  i n t e r e s t  r a te s . A 1 %  i ncr ease in compan i e s ' wor ldw ide 

act i v i t y  wou ld increase the p ropor t ion of M 1  balances in company por t f ol io s b y  

0 . 8 %  i n  t h e  long r un ,  b u t  a 1 %  inc r e ase in G /W wou ld lead to a sh i f t 
t t 

i nto other  asse t s  ( for e ign cu r r e nc y  depos i ts and long t e r m  asse t s )  • 

The appa r en t ly pe r ve r se inte r e s t - r at e  ef fects in the SLNG equa t i on p robab l y  

re f lect the i n f l uence o f  i nte r est-rat e movemen t s  o n  expec tat ion s  o f  c ap i t a l  

gains . In the sho r t  and long- r un ,  a r i s e  in sho r t  r ates i nc r e as es the sha r e  of 

g i lts in  compan i es ' por t fol ios and the sh are is  r ed uced by i nc r e as es in  lo ng- t e r m  

r a t e s  - al though none o f  the se coef f ic ients a r e  s ig n i f i can t . I n  some pe r iod s ,  

sha r p  upward movements i n  shor t - te r m  r ates have encour aged mar ket par t i c i p an ts to 

purchase g i l t s  i n  the hope of mak ing su bstan t i al cap i t a l  g a i n s , but in g ene r a l  i t  

i s  e a s i er to sel l g i l t s  on a r is i ng mar ket , ie when long- t e r m  i n te re s t  r a te s  a r e  

f a l l ing . The ma i n  subst i tu t e s  for long- te r m  as sets  appear to be for e i gn c u r r e n cy 

depos i t s  and CTDS . 

Most o f  the equat ions est imat ed i nc l ud ing l /W and TW IP/W do not show an y 
t t 

s igns o f  m i s spec i f icat ion .  The r e su l ts f rom a Lag r ange mu l t i p l i e r  test for 

up to fou r th order autocor r e l at i on wer e as fol lows : 

SLNG 

STIM 

SCTD 

SFCD 

SM 1 

1 5 . 7  

1 6 . 8  

1 5 . 3  

1 1 . 7 

5 . 2  

2 
X 

4 
9 . 5 at the f i ve percent s i gn i f icance level 

Once the se r e s u l t s  had bee n adj ust ed for the smal l numbe r o f  deg r e e s  o f  f r e edom 

us i ng the t e s t  stat i st ic 

TSS - RSS 
RSS 

T-K- J 
x 

J 

F
J , T- K-J 

the hypothe s i s  o f  wh i te noi s e  e r r o r s  was no t r e j ec ted for any of the equ at ion s  at 

the 1 %  s i gn i f icance leve l ,  al though i t  is r e j ec ted for three o f  t he equ at ions at 

the 5% s i g n i f icance level . 



SLNG 

ST IM 

SCTD 

S FC D  

The e i g en 

less than 

0 . 7 5 1 5 0 6  

3 . 4  

3 . 8  

3 . 2  

2 . 2  

values 

one . 

F 
4 , 2 2 
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2 . 8  at the 5 %  s i g n i f icance l evel 

= 4 . 3  at the 1 %  s i g n i f i cance level 

of the l agg ed dependent var i ables mat r i x a r e  all pos i t i ve and 

0 . 2 7 20 57 

0 . 2 3 2 6 8 9 , 0 . 2 4 3 5 9 1 ( 1 )  

0 . 2 3 2 6 8 9 , -0 . 2 4 3 59 1 ( 1 )  

The r e s i du a l s  a r e  shown i n  char ts  7 t o  11 . 

P a r amet e r  s t ab i l i t y  was te sted with an out s i de es t i mat ion pe r iod test . 

The equ at ions wer e used to f or ecast over the f i nal  two quar ter s o f  1 98 2 .  The 

h ypothe s i s  o f  par ame t e r  s t a b i l i t y  co u ld be r e j ec ted for on ly two of the 

equ at ions . The r e s u l ts wer e : 

SLNG 5 . 8  

STIM 1 7 . 3  

SCTD 

SFC D  

SM 1 

4 . 6  

4 2 . 5  

1 . 3  

2 
= 

X 2 6 . 0  at the f i ve percent s i gni f i cance l evel 

The ver y sma l l  numbe r o f  obse r vat i on s  wh i ch ar e ava i lable for pos t-est i mat ion 

per iod s t a b i l i t y  t e s t s  make it d i f f ic u l t  to d r aw any f i r m conc l us ion s  on 

m i s spec i f icat ion . However , th e re su l ts do i nd icate that the equ at ions for 

for e i g n  c u r r ency depos i t s ,  and to a lesser  exte n t  t ime depos i t s ,  may be 

mi s spec i f  ied . None o f  the t er ms tr ied in  t he equ at ions as prox ies for 

for e i g n  c u r r ency t r ansact ions app ea r s  to h ave been succe s s f u l  and fu r t h er wor k 

needs to be car r i ed out  to improve th i s  par t o f  the system.  

( 1 )  Comp lex n umbe r s . 
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conc l us ion s 

The approach adopted i n  this  wor k was th at compan i es '  por t fol io allocat ion is 

par t of a h i e r a rchy of  dec i s ions - a dec is ion tree . Dec is ions r e g ar d ing a l l  

the aspec ts of  product ion and t r ad ing ( the p r i me pur pose s o f  the company) ar e 

made f i r st along w i t h  dec is ions a bo ut long- te r m  bor row i ng d iv idend paymen t s 

and phys i ca l  s toc ks . The out come of the se aspec ts o f  the company ' s  ac ti v it y  

the n deter mine the company ' s  ne t l iqu id asset s pos i t ion - g ross l iqu i d  f i n anc i al 

ass et s less bank f i nance . Thi s  net l iqu id asset s pos i t ion i s  fu r the r s u bd i v ided 

into the two componen ts - ie an incr ease in ban k f i nance is not regar de d  as th e 

exac t equ i valent of  a reduct ion in a company ' s  gro ss l i qu id asse ts . Th i s  app roac h 

was suppor t ed by the ev idence f rom cor por ate tr easure r s .  Hol d i ng s o f  f i n anc i al 

asset s probably g ive a company mor e f lex ibi l i ty and pos s i bl y  mor e sec ur i t y  

th an j us t  an ove r d r a f t  comm itmen t . No as sumpt ion was made as to whe ther compa n i e s  

have a des i red level of gross l iqu i d  asset s a s  such ; i t  was j ust as su med 

that dec i s ions regar d ing the allocat ion of th is gross l iqu id asset s tot a l  a r e  made 

separ ate l y  f rom dec i s ions r eg ar d ing bor rowing . 

Even i f  compan i e s  have a des i r e d  le vel of gross l iqu id asset s ,  th is doe s  not 

mean th at each asse t  hold ing wit h i n  the tot al i s  always at the des i r ed le vel . 

I t  is far  mor e  l i k e l y  that , because of fac tor s such as t r ansac t ion s  co sts and 

in for mat ion lag s ,  these ind i v idual hold ing s  are often in d i sequ i l i br ium . For 

this  r ea son , the por t fol io equ at ions were mod e l l ed i nc l ud i ng lag s  o f  a ll the 

asset sha r e s  in a l l  the equ at ion s to allow for some k ind of adj ustment proce ss . 

The f in a l  equat ions i nc l ude the por tfol io shares l agged fou r quar te r s . Because 

of the ver y seasonal nat ure of compan ies ' f i nanc ial  ac t iv i t ie s  - r e f lec t i ng 

fac tor s such as heavy tax paymen ts in the f i r s t  quar te r ,  seasonal it y i n  outpu t and 

t r ad ing etc - the por t fol io allocat ion at the end of  one qua r t e r  i s  probabl y made 

with r e f e r e nce to the allocat ion in that per iod the p r e v ious year update d  us i n g  

the l at e s t  i n format ion on i nterest  r ates and ac t i v i t y .  

For t h e  mos t  par t ,  the inte r e s t  rate te rms i n  the equat ion s  look plau s i ble . 

Compan i es ' hold ing s  o f  M 1  balances appear to be re lat ively sen s i t i ve to movemen t s  

i n  th e gene r a l  level o f  inte r e s t  r a te s .  An incr ease i n  the level o f  i nt e r e s t  

rate s f rom 1 1  1 /2 %  t o  1 2  3/4 %  would lead t o  a 5 %  r educt ion i n  the propor t ion 

of M 1  hold i ng s  i n  company bal ances in th e long r u n . I n  con t r as t ,  the i r  

hold i ng s  o f  t ime depos i t s  wh i c h  acco unt for a s i gn i f i cant propor t ion o f  £M 3 

appear  to be sen s i t ive to alte r at ions in compe t i t i veness but not to changes in 

the level of  i n t e r e s t  r ates . Mode ll ing o f  companies ' demand for for e i gn 

cu r r e ncy depos i t s  d id no t prove to be par t i c u lar ly succe s s f u l  and mor e wor k 

needs to be car r i ed out in th is a rea . One of the problems is in f ind ing a 

good proxy for UK compan ie s ' for e i gn curr ency t r ans ac t ions .  
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TABLE 1 

E s t imat ion pe r iod 1 9 7 2  Q2 to 1 9 8 2  Q2 
45 obse r v a t ions - 1 4  i ndependent var i ables 

SLNG ST IM SCTD SFCD SM 1 

RE$ -0 . 0 0 0 1 4  -0 . 0 0 1 1 6  0 . 0 0 1 3 3  0 . 0 0 3 0 1 -0 . 0 0 3 0 4  
( 0 . 6 )  ( 1 . 2 )  ( 1  . 8 )  ( 4 . 9 )  ( 4 . 7 )  

CTDR -0 . 0 0 0 32 -0 . 0 0 1 2 3 0 . 0 0 0 5 3 0 . 0 0 1 20 -0 . 0 0 0 1 7  
( 0 . 8 )  ( 0 . 9 )  ( 0 . 5 ) ( 1  . 3 )  ( 0 . 2 )  

RLA 0 . 0 0 0 3 7 0 . 0 0 7 9 7  -0 . 0 0 1 1 2  -0 . 0 0 5 0 8  -0 . 0 0 2 1 4  
( 0 . 8 )  ( 4 . 4 )  ( 0 . 8 )  ( 4 . 3 )  ( 1 . 7 )  

5Y r G  -0 . 0 0 1 6 2 -0 . 0 0 5 6 5  -0 . 0 0 3 3 1 0 . 0 1 09 5  -0 . 0 0 0 3 7  
( 2 . 5 ) ( 2 . 3 )  ( 1  . 7 )  ( 6 . 7 )  ( 0 . 2 ) 

GPR -0 . 0 0 0 06 -0 . 0 0 0 4 8 -0 . 0 0 0 2 2  0 . 0 0 1 7 4 -0 . 0 0 0 9 9  
( 0 . 5 )  ( 1  . 0 )  ( 0 . 6 )  ( 5 . 4 ) ( 2 . 9 )  

GPR -0 . 0 0 0 30 0 . 0 0 1 1 8  -0 . 0 0 0 9 7  0 . 0 0 0 0 7  0 . 0 0 0 0 2  
-4 ( 2 . 1 ) ( 2 . 2 ) ( 2 . 4 )  ( 0 . 2 ) ( 0 .  1 ) 

C NST 0 . 1 0 6 1 8  0 . 1 1 8 2 0  O. 1 7 5 2 9  -0 . 3 4 7 29 0 . 9 4 7 6 1  
( 4 . 4 )  ( 1 . 3 )  ( 2 . 5 )  ( 5 . 8 ) ( 1 5 . 0 )  

DUM -0 . 0 0 0 6 4  0 . 0 0 0 5 8  -0 . 0 0 0 9 6  0 . 0 0 5 3 9 -0 . 0 0 4 3 7  
( 0 . 4 )  ( 0 . 1 ) ( 0 . 2 )  ( 1  . 3 )  ( 1  . 0 )  

M /w 0 . 0 5 6 5 2  -0 . 2 8 2 9 7  0 . 0 1 3 6 7  0 . 0 6 1 9 0 0 . 1 5 0 8 8  
t t ( 3 . 8 )  ( 4 . 9 )  ( 0 . 3 )  ( 1 . 7 )  ( 3 . 8 )  

G /w 0 . 0 0 9 5 9  -0 . 0 0 2 0 3  -0 . 0 3 5 5 4  0 . 0 3 8 1 7  -0 . 1 0 1 8  
t t ( 1 . 9 ) ( 0 . 1 )  ( 2 . 4 )  ( 3 . 0 ) ( 0 . 8 )  

SLNG -0 . 0 8 7 1 3  0 . 7 1 0 7 8  0 . 1 6 4 4 6 0 . 7 5 5 98 - 1 . 5 4 4 1  
-4 ( 0 . 7 )  ( 1  . 5 )  ( 0 . 5 )  ( 2 . 5 ) ( 4 . 7 )  

ST IM -0 . 1 5 57 5  0 . 7 5 7 0 6  -0 . 2 3 3 5 4 0 . 4 3 0 4 1  -0 . 7 9 8 1 8  
-4  ( 5 . 5 )  ( 7 . 0 )  ( 2 . 8 )  ( 6 . 1 )  ( 1 0 . 6 )  

SCTD -0 . 1 9 4 2 9  0 . 0 8 2 9 8  0 . 5 0 5 8 7  -0 . 1 5 0 2 3  -0 . 2 4 4 3 2  
-4 ( 3 . 1 ) ( 0 . 3 )  ( 2 . 7 )  ( 1  . 0 ) ( 1 . 5 )  

S FCD -0 . 0 6 7 8 2  0 . 3 6 3 2 6  0 . 1 27 8 7  0 . 5 6 6 6 2  -0 . 9 8 9 9 2  
-4 ( 1  . 7 )  ( 2 . 4 )  ( 1  • 1 ) ( 5 . 7 )  ( 9 . 3 ) 

RSS 0 . 0 0 0 2 7 5  0 . 0 0 4 0 4 6  0 . 0 0 2 3 8 7  0 . 0 0 1 7 1 5 0 . 0 0 1 9 2 5  

- 2  
R = 0 . 9 2 5  0 . 9 5 8  0 . 6 6 2  0 . 8 66 0 . 9 5 5 4  
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Es t imat ion pe r iod 1 97 2  Q2 to 1 98 2  Q2 
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4 5  obse r vat ions - 1 4  i ndependen t var iables 

SLNG STIM SCTD 

RE$ -0 . 0 0 0 1 7  -0 . 00 0 94 0 . 0 0 1 3 2  
( 0 . 7 )  ( 1  . 0 )  ( 1  . 8 )  

CTDR - 0 . 0 0 0 28 -0 . 00 1 53 0 . 00 0 5 4  
( 0 . 7 )  ( 1  . 0 )  ( 0 . 5 )  

RLA 0 . 0 0 0 4 6  0 . 00 7 2 8  -0 . 0 0 1 1 0  
( 0 . 9 )  ( 3 . 8 )  ( 0 . 7 )  

5YrG -0 . 0 0 1 89 -0 . 00 3 52 -0 . 0 0 3 36 
( 2 . 3 ) ( 1  • 1 )  ( 1 . 4 )  

GPR - 0 . 0 0 0 0 9  -0 . 000 26 -0 . 0 0 0 2 2  
( 0 . 6 )  ( 0 . 5 )  (0 . 5 )  

GPR - 0 . 0 0 0 2 8  0 . 00 1 0 2  -0 . 0 0 0 97 
-4  ( 1 . 9 )  ( 1  . 9 )  ( 2 . 3 )  

CNST 0 . 0 9 5 27  0 . 20 56 4  0 . 1 7 3 0 4  
( 3 . 0 )  ( 1 . 7 )  ( 1 . 9 )  

DUM -0 . 0 0 0 7 7  0 . 00 1 60 -0 . 0 0 0 99 
( 0 . 5 ) (0 . 3 )  ( 0 . 2 )  

M /w 0 . 0 56 2 4 -0 . 280 7 3  0 . 0 1 3 6 1  
t t ( 3 . 7 )  ( 4 . 9 )  ( 0 . 3 )  

G /W 0 . 0 1 1 34 -0 . 0 1 60 7  0 . 0 3 518 
t t ( 1 . 9 )  ( 0 . 7 )  ( 2 . 0) 

l/W - 4 7 . 2  3 7 8 . 3  -9 . 7 6 6 06 
t ( 0 . 6 )  ( 1  . 2 )  ( 0 . 0 4 )  

SLNG -0 . 07 4 3 4  0 . 60 8 25 0 . 1 6 7 1 1  
-4 ( 0 . 6 )  ( 1 . 3 )  (0 . 4 )  

STIM - 0 . 1 3 3 2 3  0 . 57 6 5 9  -0 . 2 2 8 8 8  
- 4  ( 2 . 7 )  ( 3 . 1 )  ( 1 . 5 )  

SCTD - 0 . 1 9 20 5  0 . 06 5 0 1 0 . 50 6 3 3  
- 4  ( 3 . 0 )  ( 0 . 3 )  ( 2 . 7 )  

SFCD - 0 . 0 5 5 1 5  0 . 26 1 70 0 . 1 3 0 4 9  
- 4  ( 1 . 2 )  ( 1  . 5 )  ( 0 . 9 )  

RSS = 0 . 0 0 0 2 7 3  0 . 00 3 86 9  0 . 00 2 3 87 

- 2  
0 . 9 2 29 0 . 95 8 4 9  0 . 6 50 4 55 R = 

SFCD SM l  

0 . 0 0 2 9 3  -0 . 0 0 3 1 4  
( 4 . 6 )  ( 4 . 7 )  

0 . 0 0 1 3 1  -0 . 0 0 0 04 
( 1 . 4 )  (0 . 0 )  

-0 . 0 0 4 8 1  -0 . 0 0 1 83 
( 3 . 8 )  ( 1  • 4 ) 

0 . 0 1 0 1 0  -0 . 0 0 1 3 3 
( 5 . 0 )  (0 . 6 )  

0 . 0 0 1 6 6 -0 . 0 0 1 08 
( 4 . 8 )  ( 2 . 9 )  

0 . 0 0 0 1 3  0 . 00 0 0 9  
( 0 . 4 )  (0 . 2 )  

-0 . 3 8 1 9 3 0 . 90 7 9 7  
( 4 . 9 )  ( 1 1 . 0 )  

0 . 0 0 4 9 9  -0 . 0 0 4 83 
( 1 • 2 )  ( 1  • 1 ) 

0 . 0 6 1 0 2 0 . 1 4 9 8 6  
( 1 . 6 )  ( 3 . 8 )  

0 . 0 4 3 7 3  -0 . 0 0 3 8 1  
( 2 . 9 )  (0 . 2 )  

- 1 4 9 . 8 7 5  - 1 7 1 . 48 
( 0 . 7 )  ( 0 . 8 )  

0 . 7 9 6 6 0  - 1 . 4 9 7 6 1 
( 2 . 5 )  ( 4 . 5 )  

0 . 5 0 1 9 1  -0 . 7 1 6 3 8  
( 4 . 0 )  ( 5 . 5 )  

-0 . 1 4 3 1 1 -0 . 2 3 6  1 8  
( 0 . 9 )  ( 1  . 4 )  

0 . 6 0 6 8 5  -0 . 9 4 3 8 9  
( 5 . 2 ) ( 7 . 7 )  

0 . 0 0 1 6 8 7  0 . 0 0 1 8 8 9  

0 . 86369 0 . 9 5 4 7 4 



3 0  
TABLE 3 
E s t imat ion pe r iod 1 9 7 2  Q 2  to 1 98 2  Q 2  
4 5  obser vat ions - 1 4  i ndependen t var iables 

SLNG ST IM SCTD SFCD SM l 

RE$ - 0 . 0 0 0 4 3  -0 . 00 00 1 0 . 0 0 1 0 3  0 . 0 0 2 9 1 -0 . 0 0 3 5 1 
( 1 . 5 )  (0 . 0 1 )  ( 1 . 4 )  ( 4 . 9 )  ( 5 . 0 )  

CTDR - 0 . 0 0 0 3 7  0 . 0 0 0 1 0 . 0 0 1 2 6 0 . 0 0 0 3 4  -0 . 0 0 1 34 
( 0 . 7 )  ( 0  • 1 ) ( 1 . 0 )  ( 0 . 3 )  ( 1  • 1 )  

RLA 0 . 0 0 0 4 4  0 . 00 8 3 1  - 0 . 0 0 0 5 2  -0 . 0 0 5 5 1  -0 . 0 0 2 7 2  
( 0 . 7 )  ( 3 . 4 )  ( 0 . 3 )  ( 4 . 3 )  ( 1  . 8 )  

5 Y r G  - 0 . 0 0 0 9 8  -0 . 00 9 7 6  -0 . 0 0 4 20 0 . 0 1 2 3 3  0 . 00 2 6 2  
( 1 . 0 )  ( 2 . 4 )  ( 1 . 7 )  ( 5 . 9 )  ( 1 . 1 )  

GP R 0 . 0 0 0 0 7  -0 . 00 1 0 3 -0 . 0 0 0 1 6  0 . 0 0 1 8 1  -0 . 0 0 0 6 9  
( 0 . 5 )  ( 1  . 7 )  ( 0 . 4 )  ( 5 . 7 )  ( 1  . 8 )  

GPR 0 . 0 0 0 0 7  -0 . 00 1 0 3 -0 . 0 0 0 1 6  0 . 0 0 1 8 1  -0 . 0 0 0 6 9  
( 0 . 5 )  ( 1  . 7 )  ( 0 . 4 )  ( 5 . 7 )  ( 1  . 8 )  

GP R - 0 . 0 0 0 1 8  0 . 0 0 0 7 6  -0 . 0 0 0 8 0  0 . 0 0 0 0 7  0 . 000 1 4  
-4  ( 1 . 0 )  ( 1 • 1 ) ( 1 . 9 )  ( 0 . 2 ) (0 . 3 )  

C NST 0 . 0 7 7 8  0 . 4 3 6 1 6  0 . 2 5 6 8 2  -0 . 5 0 4 5 3  0 . 7 3 3 7 4  
( 1 . 6 )  ( 2 . 3 )  ( 2 . 2 )  ( 5 . 2 ) (6 . 4 )  

DUM - 0 . 0 0 1 7 3 0 . 00 6 4 9  -0 . 0 0 1 1 4  0 . 0 0 3 8 6  -0 . 00 7 49 
( 0 . 9 )  ( 0 . 9 )  ( 0 . 2 )  ( 1 . 0 )  ( 1  . 6 )  

TW IP /W 0 . 0 2 2 1 -0 . 2 1 58 8  - 0 . 0 5 9 54  0 . 1 0 0 3 7  0 . 1 5 2 98 
t t ( 1 . 0 )  ( 2 . 4 )  ( 1 .  1 )  ( 2 . 2 )  ( 2 . 8 )  

G /w 0 . 0 1 8 5 -0 . 0 3 2 97 -0 . 0 2 2 0 3  0 . 0 3 7 9 8  -0 . 0 0 1 4 4 
t t ( 1 . 0 )  ( 1  • 1 ) ( 1 . 2 )  ( 2 . 5 )  (0  • 1 ) 

l/W - 1 2 9 . 0 3  1 , 1 2 8 . 0 1 79 . 8 1  - 4 8 5 . 3  -6 9 3 . 5  
t ( 1 . 0 )  ( 2 . 3 )  (0 . 6 )  ( 1 . 9 )  ( 2 . 3 )  

SLNG - 0 . 0 0 9 1 2  0 . 0 5 8 1 8  0 . 0 4 5 1 1 1 . 0 2 9 6 6  - 1 . 1 2 3 84 
- 4  ( 0 . 0 )  ( 0 . 1 )  (0 . 1 ) ( 3 . 2 ) ( 3 . 0 )  

STIM - 0 . 1 0 9 0 2  0 . 3 1 760  - 0 . 3 0 7 78 0 . 6 2 8 0 3  -0 . 5 2 8 8 3  
- 4  ( 1 . 6 )  ( 1  . 2 )  ( 1 . 9 )  ( 4 . 7 )  ( 3 . 3 )  

SCTD - 0 . 2 5 9 4  0 . 1 7 1 6 4 0 . 3 4 9 2 1  -0 . 0 5 0 2 7  -0 . 2 1 1 20 
-4  ( 3 . 1 ) ( 0 . 5 )  ( 1  . 7 )  ( 0 . 3 )  ( 1 . 1 ) 

SFC D - 0 . 0 6 5 4  -0 . 0 1 3 0 1  -0 . 0 7 1 86 0 . 8 3 1 2 4 -0 . 6 8 0 99 
-4  ( 0 . 8 )  ( 0 . 0 )  ( 0 . 3 )  ( 4 . 8  ) ( 3 . 3 )  

RSS 0 . 0 0 0 3 8 6  0 . 00 5 8 4  0 . 0 0 2 3 06 0 . 0 0 1 5 8 6  0 . 0 0 2 1 99 

- 2  
R 0 . 8 9 0 9 2  0 . 9 3 7 4  0 . 6 6 2 2 2  0 . 8 7 1 9 2 1  0 . 9 4 7 3 0 9  
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