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I n t roduc t ion [l) 

Ex i s t i ng models of the l i nks be tween f i nanc ia l ma r ke ts in d if fe r e nt 

cou n t r ies have g enera lly fa i led to ca ptu r e  some of the character i s t ic 

fea tu r es of these ma r kets in recent y ea r s . In pa r t icu la r, they have 

u sua l ly a s sumed e i ther tha t spot exc ha nge ra te s a r e  f ixed or tha t 

ther e  i s  only one k ind of money for eac h c ou n t ry wh ic h does not bea r 

interest a nd i s  held only within and by r es idents of tha t  country . [2) 

The la tter a s su mpt ion e f fec t ive ly ru les ou t the ex i stence of 

eu r ocu r r ency ma r kets as wel l as non- r es iden t  hold i ng s  of domest ic 

cu r re ncy or ba nk depos i t s . Th i s  pape r the r efore ou tlin e s  a mod e l  of 

the f ina nc ia l  ma r kets o f  a sma l l  open ec onomy in wh ich the inte r e s t  

r a t e s  o n  a s sets denomina ted i n  the dome s t ic cu r r ency, a nd the spot 

excha ng e  ra te a r e  s i mu ltan eou s ly de te rmi ned, wi thou t ma k ing e i ther of 

those a s su mpt ions . [ 3) 

2 In th is model, non-ba n k  a s set-holder s, r es ident a nd non-r es ident, 

ca n hold inte re s t-bea r i ng domes t ic a nd eu rocu r r e ncy secu r i t ies 

denomina ted in two cu r r enc i e s, wh i l s t  dome s t ic ba nks i s su e  inte r e s t­

bea r ing depos i ts in both dome s t ic a nd for e ign cu r renc ies a nd lend to 

both r e s idents a nd non- r es idents . The model thu s  incorpora tes a 

[ 1 ) The au tho r s  wou ld l i k e  to ac knowledg e the nume rou s  comments 
rece ived on ea r l ier v e r s ions of th is pape r . In pa r t icu la r  
they have bene f i tted g r ea t ly f r om d i scu ss ions wi th S imon 
Babbs, Ian Bond, Ga r eth Eva ns, John Flemm i ng, Ba r ry Johnston, 
la in Sav i l le a nd J ohn Townend of the Ba nk's Econom ic s D i v i s ion, 
wh i le an ea r l i e r  v e r s i on of Sec t ion 2 wa s c ommented on by membe r s  
of the I n terna t ion a l  Economics S tudy Grou p .  

[2) H ewson a nd Sa ka k iba ra (19 76 ) ,  H e r r ing a nd Ma r s ton ( 19 7 7 ) a nd 
Fr eedma n  (19 7 7 )  mod e l  the simu l ta neou s  d e te rmina tion of domes t ic 
a nd eu rocu r r ency in t e r e s t  ra tes on the a s su mpt ion of fixed 
spot excha ng e  ra tes; the models of Dornbu sc h  (19 78 a nd 1980 ) ,  
Bra nson (19 79 a nd 1980 ) and Allen a nd Kenen (1980 ) de te rm i ne 
spot exc ha ng e  ra tes a long w i th inte r e s t  ra te s on f i na nc ia l  
a s se ts on the a s sumpt ion of non- i nt e r e s t-bea r i ng a nd non-t r a ded 
money . Other mod e l s  of inte rna t iona l  f inanc ia l  ma r k e ts u s i ng 

the po r tfolio-ba la nc e approach suc h a s  Dor nbu sc h (19 7 4 )  a nd 
Gi r ton a nd H ende r son ( 19 76a a nd 19 76b )  ma ke both a s su mptions . 

[ 3) Johns ton ' s  (19 79 ) mod.e l  a vo i ds both a s su mpt ions bu t a s su mes 
exogenou s domes t ic i nt e r e s t  ra tes in dete rmi n i ng eu r ocu r r ency 
inte re s t  ra tes a nd forwa r d  exc ha ng e  ra te s .  
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eurocurrency mark e t  in foreign currency , an ex ternal mark e t  in the domes tic 

currency, and non-resident involvement in other domes tic ass e t  mark e t s  as 

well . In the empirical work reported in Section 3, t hese mark e t s  are taken 

to be the London port ion of the eurodollar mark e t ,  t he euros terling marke t  

and t h e  mdrke t s  for s terling deposits in UK banks and for Britis h government 

securit ies . 

3 Unlike mos t other models o f  the eurocurrency mark e t s ,  t his model does not 

include a separate ca tegory of 'e urobanks' wh ich eng age only in eurocurrency 

trans actions . The domes tic banks are as s umed to conduct eurocurrency 

bus ines s  a t  home in the foreign currency and abroad in dome s tic currency , via 

their ext ernal s ubsidiaries , whose balance sheets are therefore consolidated 

wit h the parent bank s .  

4 There h ave recently been some other at temp t s  to model eurocurrency 

mark e t s  in a system of flexible exchang e  ra tes , not ably by Henderson and 

Waldo ( 1 9 8 1  and 1 9 8 2 )  and Ghesquiere (fort hcoming ) .  The la t ter is 

concerned with the dome s t ic and e x ternal mark e t s  for US dollars wh ile 

Henderson and Waldo ass ume perfect subs tit u t ability be tween domes tic 

and e x ternal depos its in the same curre ncy . The model here is 

intended to be more g eneral in allowing asse t holders , res id e nt and 

non-resid ent , to hold bank depos it s which t hey may not reg a rd as 

per fect subs tit utes.  

5 In common with o t her models o f  the eurocurrency mark e t s ,  t his model 

is a model o f  the f inancial sector only. Residents' income and t he current 

a ccount of the balance of payments are taken as exoge nou s ,  on the ground s 

t h a t  whils t policy chang e s  and o ther s hocks a f fect as set marke ts immediately , 

their e f fects on g oods mark e t s  opera te with a lag . 

pure ly a short-run financial model . 

The model is there fore 

6 The model also incorpora tes a version of the asse t-mark e t  theory of 

exchang e  ra te d e termina tion , with the spot exch ang e  ra te de termined by t h e  

int eraction of t h e  demand s  and s u pplie s o f  all domes tic and foreign currency 

financial a ss e t s . 

7 The dif ferent versions o f  the as s e t-mark e t  theory o f  exch ang e  ra tes 

dif fer mainly in t heir assumptions abo u t  the mobility of capit al and t he 

f ormation o f  expectations [see Dornb usch ( 19 7 8 ) , Isard ( 1 9 7 8 ) , Murphy a nd 
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V an Duy ne ( 1 980 ) ] .  The mode l he r e  fol lows B r anson ( 1979)  in as su m i ng 

imperf ec t su bs t i tu t ab i l i ty be tween compar able assets denom inated i n  

d if fe r en t  cu r r enc ies and c a n  ther efore b e  reg a rded as an attempt to 

extend that model to a mor e complex and mor e  open f i nanc i al sy s tem, 

whe re all inte r e s t-bear i ng domes t ic cu r re ncy asse ts ar e inte rn a t i onally 

t r aded . 

8 S ec t ion 2 desc r ibes the model and i ts theore t ical pr edic t ions . 

These re late to the response of domes t ic cu r r e ncy i n te r e s t  r ates and the 

exchange r ate to mone tary pol icy c h ang es and to exter nal shoc ks suc h  

as c hanges in f o r e ign inte r e s t  r a te s .  S i nc e  the wide range of 

monetary assets means that th e r e  a r e  seve r al diff e r en t  monet ary 

agg r eg ates in the mode l, the sec t ion also d i scu sses the ef f ec t s  of 

mone tary pol icy c hang es on the d iffe r ent agg r eg a te s .  Sec t ion 3 the n  

inve s t igates how f ar the the o r e t ic a l  pr ed ic t ions a r e  borne ou t 

emp i r ically on the bas i s  o f  equ a t ions e s tima ted f r om UK data f or the 

pe r iod 1 9 72 - 1 9 79 .  The mod e l  can be appl i ed to these data, wh ic h 

cove r a pe r iod whe n  u se of the eu r o s te r l i ng mar k e t  was c onstr a i ned by 

UK exc h ange controls, bec au se it does not assume pe rfec t 

subs t i tu tabi l i ty be tween domest ic and exter na l  depos i ts denominated 

in the same cu r r ency . The resu lt s  of th i s  econome tr ic applic a t ion 

i nd ic ate that the theor e t ic a l  mod e l  ou t l i ned i n  S ec t ion 2 p r ov ides a 

prom i s i ng l i ne of approac h, although both theore tic a l  and economet r ic 

d i f f icu lt ies r ema in, par t icu lar ly wi th r e spec t to the model l i ng of 

expec t at i ons and the au thor i t ies ' r eac t ion fu nc t ions . 

7 



2 

The mod el 

9 This model of the financ ial sector of a small ope n ec onomy is 

constructed according to the portf olio approach. It starts from the 

balance sheets of the variou s groups of asset holders in the ec on omy 

a nd the n  derives market-c learing equations for e ach of the asse ts and 

liabilities the s e  g roups c a n  hold or is sue.  [ 1 )  The choice of assets 

and liabilities in the model has been determined mainly by the desire 

to construct a f a irly g e neral model but, as with all portfolio models 

that include several assets, simplifying assumptions which may not be 

entirely realistic h ave had to be m ade to red uc e  the number of 

equations in the model. The bala nc e  sheets o f  the resid e nt asset 

holders - non-banks, b anks (inc luding the ir external s ubsid iarie s ) , 

a nd the ce ntral bank - are shown in Table A .  

10 Non-bank res idents are assumed to h old intere st-bearing time 

deposits de nominated in domestic currency both in domes tic banks 

(domestic deposits ) a nd in the e xternal s ubsid iarie s of d ome stic 

banks (e xternal d eposits ) ,  a nd also to h old intere st-bearing f oreig n 

currency deposits in dome s tic banks (or their external s ubsidiaries )  

as well as non-inte re s t- be aring demand depos its (denominated i n  the 

dome stic curre ncy) for transaction s purpos e s .  [2] They also hold 

sec urities denominated in both domes tic and f oreig n c urre ncy, wh ich 

are is s ued by other non- bank residents, by the g overnme nt and by 

non-reside nts. [3] 

[1) The approa c h  is d e sc ribed in Tobin ( 1 9 6 9 )  a nd Brainard ( 1 9 67 ) . 
The market-c le aring equations state that supply a nd demand 

in each as set market are equal in equilibrium, so their 

derivation consists mainly in specifying the a s set d ema nd a nd 

s u pply f unctions. 

[2) Notes and coin are not included in the model. 

[3) It is a s sumed tha t  the cou ntry is g e n erally an overall net 

creditor and that non-b a nk reside nts' net holding s of d ome s tic 

c urre nc y  securities and f oreig n currency sec urities are both 

positive . This red uces the g enerality of the model but, a s  

demonstrated in Appendix 1, this facilitates the derivation of 

some u nambig uou s comparative static res u lts. 
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Table A 

B a l ance shee t s  

A s s e t s  ( a) ( b ) 

Non- bank r e s idents 

N . i . b .  d emand depo s i ts 

Dome s t ic depo s i t s  

Ext e r n a l  depo s i t s  

For e ig n  c ur r e ncy d e po s i t s  

a 
M 

X 

a a f 
Dome st ic c u r r ency secu r i t i e s  S

d=G
d

-sd 

For e ig n  c u r r e ncy secur i t i e s  

B an k s  

Re se r v e s  

b b b 
Dome s t ic c ur r ency secur i t ie s  S

d=G
d+L

d 

For e ig n  c ur r e ncy secu r i t ie s  

Cen t r a l  ban k 

Gove r nm e n t  sec u r i t ie s  

c 
For e ig n  c u r r ency secur i t ie s  ES

f 

L i ab i l i t ie s  ( a) ( b )  

To banks in domest ic 
cur r e ncy 

To banks in fo r e ig n  
c u r r e ncy 

Ne t wo r th 

N .  i . b .  d epo s i t s  

Dome st ic depo s i ts 

Exter nal d epo s i t s  

For e ig n  c u r r ency 
depo s i t s  

Re se r v e s  

a 
L

d 

a 
EL

f 

w 

( a ) A s s e t s  and l i ab i l i t ie s  d enom in ated i n  fo r e ig n  c u r r e ncy a r e  v al ued 
in dome s t ic c ur r ency by m u l t ipl,y i ng by t h e  exchang e r ate E, whe r e  E 
i s  d e f i ned a s  the dom e s t ic c u r r ency pr ice o f  for e ig n  c ur r e ncy . 

( b) The s upe r sc r i pt s  a, b, c and f r epr e se n t  non- ban k r e s id e n t s, b an ks, 
the c e n t r al ban k and non- r e s id e n t s  r e spe c t iv e l y ; t he s ub sc r ipt s d 
and f dome st ic and fo r e ig n  c ur r e ncy r e spec t iv ely . 
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1 1  The dome st ic ban ks ( inc l ud ing the i r  ex t e r n a l  s ub s id i ar ie s )  

borrow by i s s u i ng domest ic and ex t e r n a l  depos i ts and fo re ign cur r e ncy 

depo s i t s  to bo th r e s id e n t s  and non- r e s id e nt s ,  a s  wel l as i s s u ing 

non - i n te r e s t- bear i ng demand depo s i ts to non- ban k r es idents . They 

lend to both r e s id e n t s  and non- r e s id en t s  by hold i ng dome st ic cur r e ncy 

sec ur i t ie s  and fo re i g n  cur r e ncy secur i t ie s . [ 1 ]  They a l so l e nd to 

the g ove rnmen t , by hold ing domest ic cur rency sec ur i t ie s  i s s ued by t he 

gov e r nment , and hold r e s e r v e  a s se ts i s s ued by t he cent r al ban k . 

The cent r al ban k  holds gov e r nment secur i t ie s  and fo r e i g n  cur r e ncy 

secur i t i e s  ( o f f ic i al fo r e ig n  exchang e  r e se r v e s )  ag a in s t  the se l i ab i l i t ie s . [2 ]  

1 2  Non- r e s id en t s  a r e  a s s umed to hol d a l l  the i r  i n t e r e st- bear ing domest ic 

a sse ts , i n c l ud ing fo r e ig n  cur r e ncy d e po s i t s , i n  dome s t i c  ban ks , and al so to 

bo r r ow f r om ban ks and non - ban k r e s i d e n t s  o f  the sma l l  open economy by i ss u i ng 

fo r e ig n  c ur r e ncy secur i t ie s .  It i s  al so a s s umed fo r conve n ience that 

residen t s  hold al l the i r  fo r e ig n  cur r ency d epos i t s i n  dome st ic ban k s  and that 

r e s i d e n t s  and non- r e s id en t s  hol d  ex te r na l  depo s i ts in the dome st ic cur r e ncy 

in the ex te r nal sub s id iar ie s of domest ic banks . The s e  two a s s umpt ion s  

obv i ate t h e  need to cons ider ex pl ic i tly more t h a n  o n e  ban k i ng sys tem ( non­

r e s ident b a n k s  ar e inc l ud ed al ong wi th other non- r e s id en t s ) . [ 3 ]  

1 3  An impo r tan t fe atur e o f  po r t fo l io mod e l s  o f  f i n an c i al mar k e t s  i s  that 

they r ecog n i se that a s se t d emand s and s uppl i e s  wi l l  d e pe nd on the expec ted 

----------------------------------------------------------------------------------

[ 1 ) Th i s  a s s umpt ion amoun t s  to ag g r eg a t i ng ove r  dom e s t i c  cur r ency 
bank loans and dome st ic c u r r e ncy secur it ie s  on the one hand and 
ov e r  fo r e ign cur r e ncy b an k  l oans and fo r e ig n  cur rency secur i t ie s  
o n  the othe r . An al te r na t iv e  me thod o f  s impl i fy i ng the mod el 
has al so been inve st ig ated , n amely con s id e r ing bank l oans 
sepa r ately f r om sec ur i t ie s  and a s s um i ng that the i r  r at e s  o f  
i n te r e st ar e t ied t o  dome s t i c  and fo r e i g n  cur r e ncy d epos i t  
r ate s .  Th i s  t u r n s  o u t  to compl icate the alg e b r a  wh i l e  no t mak i ng 
muc h d i f fe r ence to the r e s u lt s . 

[2) The cent r al ban k ' s  bal anc e sheet wi l l  al so i nc l ud e  cap i tal and othe r 
m i scel l an eo u s  i tems on the l i ab i l i t ie s  s id e , wh ich c an be ad j us ted so a s  

[ 3 )  

1 0 

to ma i n t a in the cen t r al bank' s  other l i ab i l i t i e s , r e se rv e  
unchang ed in t h e  face o f  chang e s  in t h e  dome s t ic cur r e ncy 
fo r e i g n  ex ch ang e hold i ng s  d ue to exchang e r ate chang e s . 
a s s umed i n  wh at fo l lows that exchang e r ate chang e s  do no t 
s upply o f  r e se r ve a s se t s  to the b an k i ng sys tem . 

a s se t s , 
v al ue o f  i t s  
I t  i s  t he r e fo r e  
chang e  the 

The s e  two a s s umpt io ns are not un r e a l i st ic fo r the 1 9 7 0 s , s i nc e UK 
r e s id en t s  we r e  not a l lowed to hol d  fo r e i g n  c u r r e ncy d epo s i ts un t i l  

Octo b e r  1 9 7 9  ( so EM
a 

= 0 )  and the e u r oste r l i ng mar ke t wa s smal l .  
f 



r e tu r ns or cos t s  on a l l  av a i l ab l e  assets . The d e s i r ed ho ld ing o f  e ach of 

the asse ts by e ach o f  the pr iv ate tr an sac tor s wi l l  depe nd on the expec ted 

r e tur ns on al l the othe r asse t s . It i s  a s s umed that an inc r e a se in the 

expec ted r e t ur n on one asse t wi l l  always inc r e ase the d e s i r ed hold ing of 

that asse t and reduc e  the d e s i r ed hold ing s  o f  al l the othe r assets, 

that i s  the assets a r e  s t r ic t g ro s s  s ubst i tu t e s, and i t  i s  t h i s  

a s s umpt ion that the a s s e t  demand and s upply func t ions shown i n  Tab le B 

on pag e 1 4  i ncor po r ate . 

1 4  The expec ted r e t u r ns on the assets inc l ud e  the nom inal i n te r e s t  

r ate and e i the r t h e  fo r wa r d  pr em ium i n  t h e  case o f  cov e r ed fo r e ig n  

cur r e ncy assets he ld by r e s id e n t s  and cov e r ed dome s t ic c u r r e ncy 

a s s e ts he ld by non- r e s id e n t s, o r  the expec ted r a te of chang e of the 

exchang e r ate in the case o f  fo r e ig n  c u r r e ncy a s se t s  he ld uncov e r ed by 

r e s id e n t s  and dome st ic c u r r e ncy a s se ts he l d  uncov e r ed by non- r e s i d en t s . 

1 5  The nom inal y i e lds on the fou r  c ategor i e s  o f  depo s i ts suppl ied by 

the dome st ic banks or the i r  ex ter nal s ub s id i ar ie s a r e, r e spe c t ively, 0 

( d emand depos i ts )  , i
d 

( dome st ic depo s i t s )  , i
x 

( ex te r nal depo s i ts )  and i
f 

( fo r e ig n  cur r e ncy d epo s i ts ) . The expec ted y i elds o f  dome s t ic and fo r e ig n 

c u r r e ncy sec ur i t ie s  a r e  r
d 

and r
f

. [ 1 ]  The y ie l d s  i
f 

and r
f 

on 

the two fo r e ig n  cur r e ncy d enom i nated assets a r e  a s s umed to be exog e no u s ly 

d e te r m i ned outs ide the smal l ope n economy . [2 ] I f  cov e r ed i n te r es t  

pa r i ty pr ev a i l s  in the e u r oc u r r e ncy mar ke ts, t h e  fo r wa r d  pr em i um o n  the 

fo r e ig n  c ur r e ncy, fp, w i l l  be dete r m i ned endog eno u s ly a s  t he d i f fe r e nc e  

betwe e n  the two e ur oc u r r ency r ate s in the mod e l, t h a t  i s  fp = i
x

- i
f

. (3 ] 

[ 1 ]  I n  the c ase o f  v a r i ab l e  pr ice sec ur i t ie s  the se y i e ld s  wi l l  
i nc l ud e  c api tal g a in s  wh ich w i l l  alter a s s e t  holder s '  we al th . 
Howev e r, on the g rounds that the se y i e l d s  r epr e s e n t  the y i e l d s  o f  
sec u r i t ie s  o f  sev e r a l  type s o f  matur i t i e s, t he se we a l t h  e f fec t s  
have no t been expl ic i tly i nc l ud ed in the mode l, and in the 
emp i r i c al wo r k  of Sec t ion 3, r

d 
and r

f 
hav e been t a ke n  to be the 

y i e l d s  on f iv e-ye ar Br i t i s h  and US gov e r nment sec u r i t ie s  r e spe c t iv e ly . 

[2 ] I n  the emp i r ical wo r k, i
f 

i s  taken to be the t h r ee-month London 
e u r odol l a r  r ate . 

(3 ] Th i s  h a s  been obse r v ed to be g ener a l ly t r ue whe n  ar b i tr ag e  
be tween e u r oc ur r e nc i e s  i s  not con s t r a ined by con t r ol s on c api t a l  
flows [ see fo r e x ampl e Al iber ( 19 7 3 ) , and Du fey and Giddy ( 19 7 8 ) , 
pag e s  6 1- 7 1 ] . I t  wa s no t, however , always tr ue o f  the e ur os te r l i ng 
mar ke t  i n  the 1 9 7 0s so that i n  the emp i r ical wo r k  o f  Sect ion 3 
the for wa r d  pr em i um has had to be t a ke n as exog e no u s . In t h i s  
sec t ion, i t  i s  a s s umed e nd og e no u s . 
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1 6  The expec ted r ate o f  chang e o f  the exchang e r a te i s  E
e

-E wher e  i f  
E 

the expec ted f u t u r e  spot exchange r ate E
e 

i s  g re at e r  than the 

current spo t exchang e r ate E the fo r e ig n  c ur r ency is expec ted to 

a�pr ec ia te ag a inst the dome st ic c u r r e ncy . E
e 

i s  taken as 

exog eno us in the theo r e t ic al wo r k  but has o f  cour se to be pr ox ied in 

the empi r ic al wo r k . [ 1 )  E i s  d e t e rm i ned i n  the mod e l . 

1 7  Demand s o f  non-bank r e s id ent s , banks and non- r e s id e n t s  fo r eac h  

o f  t h e  asse ts th us d e pe nd o n  the f iv e  nom i n a l  y i e l d s  ( i
d

, i
x' i

f
, r

d
, r

f
) 

e 
and on the ac tual and expe c ted spot exchang e r ate s ( E , E ) • Non- bank 

r es iden t s ' asset demand s are al so a s s umed to depend on we alth (W) and the i r  

dem and fo r tr ansact ions b al anc es ( non- i n te r e s t- bear ing demand depo s i t s  i n  

dome st ic ban k s )  to de pe nd o n  income ( Y ) . [ 2 )  Non-ban k d emand s fo r bank l o an s  

ar e also a s s umed t o  d e pe nd o n  i n te r e s t r a te s ,  a c t ua l  and expec ted exchange 

r a te s ,  and incom e . Ban ks ' s uppl i e s  o f  i n te r e st- bear i ng depos i t  l i ab i l i t i e s  

depe nd o n  the expec ted y i elds o n  t h e  a s s e t s  av a i l ab l e  fo r them to i s s ue o r  

hold a n d  thus o n  the f ive nom i nal i n te r e s t  r ate s and ac tual and expec ted 

exch ang e r a te s .  Ban ks hav e  a l so been a s s umed to be always wi l l i ng to s upply 

the quan t i ty of non- i n te r e st- bea r i ng depos i t s  that r e s i d e n t s  d emand . 

1 8  The ban k s ' behav iour w i l l  al so d e pe nd on the supply o f  r e se r v e  asse t s . 

It h a s  been a ssumed the dome s t i c  banks hol d  r e se rv e s  ag a in s t  the i r  domest ic 

depo s i t  l i ab i l i t i e s  [ ie demand and t ime depos i t s  d enom i nated in dome st ic 

cur r e ncy i s sued to r e s id e n t s  and non- r e s i d e n t s  ( N � +M�)), but 

tha t they ( o r the i r  exte r nal subs id i ar ie s )  ho ld neg l ig ib l e  r e se r v e s  ag a in st 

eur oc ur r e ncy d epo s i t s  ( ex te r nal depo s i t s  i n  dome s t ic c u r r e ncy and fo r e i g n  

c ur r e ncy depos i t s ) . [ 3) 

[ 1 )  B r an son ' s  ( 1 9 7 9 )  mode l  as s ume s s t at ic expec tat io n s , i e  that the 
expe c ted exchang e r ate equa l s  the ac t ua l  r ate ; in that c ase 

E
e 

- -1 = 0 and doe s not e nte r a s se t  d emand and s upply f u nc t io n s . 
E 
He r e  asset holder s  a r e  al lowed to expe c t  an exchange r a te d i f fe r en t  
from t he c u r r e n t  spo t r ate b u t  t h e  d e te r m i na t ion o f  those 
e x pe c t at ion s  i s  no t con s i d e r ed . 

[ 2 ) I n te r e s t - bea r ing depos i t s  a r e  a s s umed to dom i na te non- i n t e r e st-bea r i ng 
depo s i t s  i n  al l r e spe c t s  except a s  means o f  payment . Fo r r e fe r e nc e s  to 
the l i te r at ur e  on whe ther i ncome o r  we a l t h  should be incl ud ed in d em and 
for money f unc t io n s , s e e  Bryant ( 19 8 0 ) , pag e s  5 3 - 6 . 

[ 3 )  Th us a s  in Al iber ' s  ( 1 9 8 0 )  mod e l  the i s su i ng o f  e u r oc u r r ency d e po s i t s  
r ed uc e s  the ban k s ' e f fe c t iv e  r e se rv e  r a t io . 
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1 9  The dome s tic banks a r e  as s umed to bid for depos i ts to f i nance the i r  

l e nd i ng when r e s e r ves ar e i n  s ho r t  supp ly by r ai s i ng the int e r e s t  r at e s  they 

a r e  pr epa r ed to pay on inte r es t-bea r i ng depo s i t s  denomi na ted i n  the dome s t i c  

c u r r e ncy, so t h a t  the i r  s uppl i es o f  dome s t ic and ext e r na l  depos i t s  w i l l  be 

neg at ively r e l a ted to the supp ly of rese rve as se t s .  The supply o f  dome s t ic 

t ime depos i t s  w i l l  a lso be neg a t ively r el a ted to the quant i ty o f  demand 

depo s i t s  outst and ing . The banks ' demand for loans ( domes t ic and for ei g n  

c u r r e ncy secur i t ie s ) , o n  the othe r hand, wi l l  b e  po s i t ive ly r e la ted to the 

s upply o f  r es e r ve s .  [1] 

2 0  The cent r al bank ' s  hol d i ng s  of dome s t i c  and for e ig n  cur r e ncy 

secu r i t ie s  and i ts supply of r ese r ve assets to the bank i ng sy s tem a r e  

r e g arded as potent i a l  pol icy var i ab le s .  

2 1  The asse t demand and l i ab i l i ty s upply f unc t io ns ar e shown in 

Tabl e  B ,  whe r e  a plus o r  m in u s  sign ove r a v a r i ab l e  i nd ic a te s  the 

s ig n  of the par t i a l  der i vat ive w i th r espec t to that v a r i ab l e . 

Demands for asset s  denom inated i n  the domes t i c  cur r e ncy a r e  shown as 

depend i ng pos i t iv e ly on the c u r r e n t  spot exchang e  r a te, E, and 
e 

neg a t iv e ly on the expec ted e xc h a ng e  r a te, E , because a r i se i n  E 

r ed uces an expec ted apprec i a t ion or inc r eases an expect ed dep r ec i a t ion 

o f  the for e i g n  c u r r ency, r e d uc i ng the expec t ed r e t u r n  on for e ig n  

c u r r e ncy asse ts and t h u s  inc r eas ing t h e  demand f o r  dome s t ic c u r r e ncy 

assets, wh i l e  a r i s e  in E
e 

wor ks the othe r way, i nc re as i ng a n  

expected appr ec i at ion or reduc i ng a n  expec t ed dep r ec i at ion o f  the 

fo r e ig n  c u r r e ncy a nd hence r e d uc i ng the dem a nd for dome s t ic c ur r e ncy 

asse t s .  

2 2  Equi l i b r i um i n  f i nanc i a l  mar kets r equ i r es that the demand for 

each asset equals the avai labl e  supp ly . Re sident and non- r e s ident 

demands for e ach category o f  depos i t s  in dome s t i c  ban k s  m u s t  eq u a l  

[1] I f  i t  we r e  s imply as sumed that the bank s ' d em a nd f o r  r e s e r ve asse t s  
we r e  pos i t ively r e lated t o  the r elevant d epo s i t  l i ab i l i t i e s, pe r ve r se 
r e s u l t s  for the ef f ec t s  o f  a chang e  i n  the s upply o f  r e s e r ves o n  domes ti c  
i n te r e s t  r a te s  wou ld b e  obt a ined, bec a u s e  ' money ' i s  inte r es t-be a r i ng, 
and the demand for i t  is pos i t ive ly r el a ted to inte r e s t  r at e s . A lthough 
the pos i t ive r e l at ion of r es e r ve asse t s  to depos i t  l i ab i l i t ies may be 
t r ue o f  the long r un, the assumpt ion made he r e  i s  inte nded to c ap t u r e  the 
sho r t- r un r e spon s e  o f  the ban k i ng sy s tem to chang e s  in the ava i l a b i l i ty 
o f  r es e r ve asse t s . 
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Table 8 

Asset demand and supply f unct ions ( a) 

Non- bank r e s ident s 

N
a a 

( i
d 1 d n

d 

a a . + 
M

d 
m

d 
( �

d I 

M a a 
( i

d 1 In X X 

EM 
a a 

( i
d 1 f 

m
f 

s
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( i
d 1 s

d d 

ESa a 
f 

s
f 

( i
d 1 

a 
L

d 
l

a 
d 

( i
d 1 

EL 
a 

l
a 

( i
d 1 f f 
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b 
N

d 
a 

N
d 

b b 
( i
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d 
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d 
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b b . + 
f 

m
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d I 

b b 
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d 1 s
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s
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d 1 
ESf 

s
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Non- r es iden t s ( b) 

1 f 
E M

d 

1 
M

f 
E X 

f !-1 f 

1 f 
E(Sd 
( a )  

f 
m

d 

f 
m X 

f 
m

f 

f f 
+ G

d
) s

d 

As se t d emand s 

i 
x' i

f, r
d, 

i 
x' i

f' r
d, 

. + 
i

f I � 
x' r

d, 

. + 
i 

x' � 
f I r

d, 

i i
f' 

+ 
I r

d, X 

i 
x' i

f I r
d, 

i 
x' i
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d, 

i i
f 1 

+ 
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d, 

. + . + + 
� X I � 

f I r
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i 
. +  + 

x' �
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d, 

. + 
i

f 1 
+ 

� 
x' r

d, 

i i
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+ 
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i 
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f I r
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. + 
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d I x' 

( i
d 1 

. + 
i

f I � 
x' 

( i
d 1 i 

. + 
x' � 

f' 

( i
d 1 i 

x' i
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( suppl i e s )  

+ -e + 
r 

f' E ,  E I Y) 

+ -e + 
r 

f, E ,  E I W) 

+ -e + 
r 

f' E ,  E I W) 

- +e + 
r 

f, E ,  E I W) 

+ -e + 
r 

f, E ,  E I W) 

+ +e -
r 

f, E ,  E I W) 

+ +e + 
r 

f, E , E I Y) 

+ -e + 
r 

f, E ,  E I Y )  

+ +e -b 
r 

f, E ,  E I R
d, 

+ £e
, Rbl r 

f' E ,  
d 

+ + -e -b 
r 

f' E ,  E I R
d

) 

+ -e +b 
r 

f' E ,  E I R
d

) 

+ +e +b 
r 

f' E ,  E I R
d

) 

+ -e 
r

d, r 
f, E ,  E I 

+ -e 
r

d, r 
f' E ,  E I 

r 
d, r 

f' E ,  
+e 
E I 

+ + -e 
r

d, r 
f' E ,  E I 

a r e  fo rmul ated 

-b 
N

d
) 

+ 
Zl

) 

+ Z2) 

+ Z3) 

+ 
z 4) 

i n  t e r m s  o f  the holder ' s  
cur r e ncy . ( As i n  Tab l e  A, t he s upe r sc r i pt i nd ic at e s  the holder 

( i ss ue r ' s ) 
o r  s uppl ie r 

o f  an a s s e t, t he sub sc r ipt the cur r ency in wh ich i t  i s  d e nom inated . )  

( b )  z 1 1 Z2, 
Z3, z4' r epr e s e n t  exog enou s  facto r s  ( incl ud i ng fo r e i g n  

we a l t h )  a f f ec t i ng non- r e s i d e n t  d em and fo r dome s t i c  asse t s . 
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the supp l ies o f  the se depo s i ts by t he banks ( inc l ud i ng the i r  ex ter na l  

sub s id i ar ies)  • Th us we must have , r ec ko n ing in dome s t i c  cur r e ncy : 

N
a b 

0 (1) - N = 
d d 

M 
a f b 

0 ( 2 )  + M
d 

- M = 
d d 

a f b 
0 ( 3 )  M + M - M X X X 

a 
EM

f 
EM

b 
0 ( 4 )  EM.

f 
+ = 

f f 

2 3  The d emand fo r dome s t i c  cur r ency sec u r i t ie s  by non-bank r e s id en t s , 

banks and non- r e s idents must equal the suppl y  o f  dome st ic cur r ency 

secur i t ie s  to the mar ke t , t h a t  i s  the to tal supply o f  suc h  secur i t ie s 

l e s s  the hold i ng s o f  the centr al ban k .  These sec u r i t ies a r e 

supp l ied by t he g ov e r nment and non- ban ks a t  a common i n te r e st r ate 

r
d 

in th i s  mode l . Th us i n  equ i l i b r i um :  

-
whe r e  G i s  t he suppl y  o f  dome st ic cur r e nc y  secur i t ie s  by the 

g ov e rruuent . 

2 4  Fo r e ig n  cur r ency secur i t ie s ,  o n  the o t he r  h and , a r e  assumed to 

be in pe r fec t l y  e l as t ic suppl y  to the r e s id e n t s  o f  the sma l l o pe n  

economy , s o  t h a t  r e si d en t s ' and banks' hol d i ng s  o f  t he se a sse t s  wi l l  

always b e  equal to the i r  demand . The supp l y  and d em and fo r r e se r v e  

asse t s  m u s t  a l so be equal in equ i l ib r i um .  

2 5  S i nce the s upply o f  r e se r v e  asse t s  R� i s  a s s umed to be 

f ixed by the centr al ban k , i t  c an be sub s t i tuted fo r R� i n  the 

(5 ) 

( 6 )  

banks' demand and suppl y  f unc t io n s  i n  the o the r equa t io n s . S im i l ar ly , 

the assumpt ion t h at banks supp l y  non- i n te r e st- bea r i ng d epo s i t s  to 

r e s i d e n t s  o n  dem and means that the s upply o f  suc h  d e po s i ts , N � , 
a 

w i l l  always be equal to the d emand N
d

. Anothe r equa t io n , s a y  

equa t io n  4 , c an al so be d ropped bec ause o f  the b al anc e shee t  
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constraints on a s se t holde r s ' por tfol ios, t h a t  is the requ i r eme n t s  
tha t  non-bank r e s ident s '  a s s e t s  m i n u s  the ir: l i ab i l i t i e s  add up to 
the ir: ne t wo r t h, a nd that the ban ks ' and the cent r a l bank ' s  assets 
ar:e equal to the ir: l i ab i l i t i e s . The se con s t r a i n t s  imply that i f  any 
t h r e e  of the equ a t ions 2 to 5 ar:e s a t i s f ied then the fou r th equa t i on 
i s  a l so s a t i s f i ed .  

2 6  The s e  cons t r a i nt s  can be wr i t te n  out as : 

Add i ng 

G
a 
d 

Now G
a 
d 

N
a + Ma + Ma + EM 

a + s
a + ESa L

a 
d d X f d f d 

R
b 

s
b b + ELb b b 

M
b + + ESf N

d 
M

d d d f X 

se 
d 

+ ES� RC 
d 

these tog e ther: and not i ng that s
a 
d 

G
a 
d 

s
b 

G
b b 

and se c 
d d 

+ L
d, d 

G
d

, 

+ Gb + GC + Es; + ES� + ESC 
(M

f 
M

f + d d f d X 

G
b 

G
C - f + + G G

d
; the r e f or e: d d 

- E(S: G + b + s + Se) 
f 

( M
f + M f + EM

f + 
f f d X 

EL 
a 
d 

b 
EM

f 

f - S
d

: 

f + EM + 
f 

= 

s
f + 
d 

G
f

) 
d 

w 

0 

Sf) = w 
d 

w 

The second t e r m  on the l e f t- hand s ide rep r e s e n t s  r e s ident s ' c l a ims on 
non-r e s ide n t s, the th i rd t e r m  the ir: l i ab i l i t i e s  to non- r e s ident s .  
Therefor e, i f  EF i s  the dome s t i c  cu r r ency v a l ue of r e s ide nt s ' n e t  
cla i ms o n  non- r e s iden t s : 

EF 

-
G + EF w 

I n s o f a r  as F i s  de t e r m i ned as the sum o f  pas t  and pr esent c u r r e nt 
accou n t  s u r pl u s e s  i t  wi l l  be p r ede t e r m i ned a nd can be reg a rded a s  an 
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exog enous var iable . [ 1) Equat io n  8 can be sub st i tuted fo r W i n  

equa t ions 2 t o  5 .  It states that the n e t  we a l t h  o f  the commun ity 

a s  a who l e  cons i st s  o f  g ov e r nment secur i t ie s  ( an asset ag a inst wh ic h  

i t  i s  assumed that the r e  i s  n o  cor r e spond ing l iab i l ity)  and r e s id e nt s '  

net c l a im s  on non- r e s ident s . [ 2 ) 

2 7  The sys tem c an be r ed uced fur the r by m a k i ng r
d, t he nom inal 

i n te r e st r ate on dome s t i c  cur r ency secur i t ie s, exogenous . Th i s  

r ate i s  a t  least par tl y  exog enous to th i s  model i n  that i t  wi l l  be 

a f fec ted by i n fl a t io n  expec tat io n s  and/or r ea l  fac to r s  no t inc l ud ed 

in the mod e l . It i s  the r e fo r e  conv e n i e n t  to assume that the centr al 

ban k  cond uc t s  its open-mar ke t ope r at i o n s  i n  dome stic sec ur i t ie s  

so a s  to ach i ev e a tar g e t  r ate o f  i n te r e st on the se secur i t i e s. [ 3 ]  

We ar e then l e ft wi th thr ee equat ions ( 2, 3 and 7 )  wi th the dome s t ic 

and ex ter nal d epo s i t  r ate s, i
d 

and i
x

' and the spo t exchange 

r ate, E, as impl ic i t  a r g ume n t s . Sub s t i tut i ng in the a s s e t  d emand 

and s uppl y f un c t ions from Tabl e  B ,  t he se equ a t ions ar e :  

a 
Ern

f b 0 ( 2 )  rn
d 

+ 
d 

rn
d 

a f b 
0 ( 3 )  m + Ern - m 

X X X 

a b c f f f f f 
0 ( 7 ) ( s

f 
+ s

f
+ Es

f
) E ( rn

d 
+ m + rn

f 
+ s

d 
+ s

d
) - EF = 

X 

[ 1 )  F i s  no t comp l e te l y  p r edeterm i ned bec ause exchang e r ate chang e s  wi l l  
ch ang e the fo r e ig n  cur r e nc y  val ue o f  a s se t s  d e nom in ated i n  domest ic 

. f f f f 
cur r e ncy held by non- r e s1d e n t s  ( M

d, M
x

' S
d 

and G
d

) but the 

assumpt ion mad e  ear l ie r  ( footno te [ 3 )  on pag e 8 )  that the coun tr y  i s  
gene r al ly an ov e r a l l  net c r ed i to r  impl i e s  that the se c hang e s  w i l l  not 
be l a r g e  enoug h  to change the s ig n  o f  F a nd t he r e fo r e  w i l l  not a l t e r  
the theo r e t i c al pr ed ic t io n s  o f  t h e  mod e l . I n te r e st r ate chang e s  m ay 
al so chang e the v a l ue o f  F by c hang ing the mar ke t pr ice o f  v ar i ab l e­
pr ice sec ur i t i e s  but the se we a l t h  e f fe c t s  h ave been ig no r ed ( comp a r e  
footnote [ 1 )  o n  pag e 1 1 ) .  In t h e  ernp i r  i c a l  wo r k  the se problems can 
be ov ercome by i nc l ud ing t he fo r e ig n  c ur r ency v a l ue of r e s idents' net 
fo r e ig n  asse t po s i t io n  at the end o f  the pr ev ious pe r iod, wh i c h  is a 
pr ed e te r m i ned var i ab l e. 

[ 2 )  Th i s  fo l lows f r om the fact that al l money i s  i n s ide money i n  th i s  
mod e l, except that b ac ked by fo r e ig n  cur r ency secur i t ie s  held 
by t he cent r al ban k  ( wh ich is  i nc l ud ed in n e t  fo r e ig n  a s se ts ) . 

[ 3 )  Th i s  fo rmul a t io n  doe s not pr ec l ud e  the se t t i ng o f  mone ta r y t ar g e t s  
b y  the autho r i t i e s, s ince centr al ban k s  h av e  usual l y  c ho se n  t o  use 
i n te r e s t  r ate s to try and con tr o l  monet ar y  ag g r eg ate s .  In t h a t  
c a se r

d 
wo u l d  b e  cho se n a s  the r ate wh ich, o n  t h e  b as i s  o f  a n  

e s t imated demand fo r money f un c t ion, i s  thoug h t  t o  be con s i ste n t  
wi th the targ e t  v a l ue o f  the r e l ev an t  agg r eg a te . 
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28 I f  the se thr ee equa t io n s  ar e sa t i s f ied then the f i nanc ial mar ke t s  

o f  t h e  smal l ope n  economy wi l l  b e  in equ i l ib r i um. The se thr ee 

equa t io n s  can be used to pr ed i c t  chang e s  in the endog eno us var iab l e s  

tha t  w i l l  r e s ul t from chang e s  i n  the exog e nous var iabl e s. The 

endog eno us var iab l e s  i n c l ud e  the yields on dome st i c  and exte r nal 

d e po s i t s  and the spo t exchang e r a te . The exog e no u s  var iables 

i nc lud e i n te r e st r a te s  on fo r e ig n  cur r ency asse ts , the expec ted 

exchang e r ate , and the n e t  fo r e ig n  asse t po s i t io n  ( F) ,  as we l l  as 

mon e ta r y  pol icy var iabl e s. 

P r e d i c t io n s  o f  the mode l  

2 9  The compa r a t i v e  stat i c s  r e sul t s  o n  the d ir ec t io n  o f  chang e s  i n  

the equ i l ib r i um val ue s o f  i
d

, i
x 

and E i n  r e spo n se t o  chang e s  i n  

t h e  exog eno u s  var iables a r e  g iv e n  in Append ix 1 and summa r i sed in 

Tabl e  C.  [ 1 ]  Thr ee se t s  o f  r e sul t s  are cons id e r ed h e r e :  fo r c en t r al 

bank po l icy ac t io ns , e x te r nal shocks ( chang e s  i n  fo r e ig n  i n te r e s t  

r a tes a n d  s h i ft s i n  no n- r e sident demand fo r dome st ic a s s e t s ) , and 

changes in the coun tr y ' s n e t  fo r e ig n  asse t po s i t io n. 

30 Th e i n st r umen t s  o f  mone ta r y  po l icy i n  th i s  model a r e  the central 
c 

ban k ' s suppl y o f  r e se r v e  a s se t s ,  R
d

, t o  the ban k i ng system and 

the r a te o f  i n te r e st on dome s t i c  cur r ency secur i t ie s ,  r
d

. The 

cen t r al ban k can chang e the suppl y o f  r e se r v e  asse t s  by c hang i ng i t s  

hold ing s o f  dome st ic cur r e nc y  ( gove r nmen t )  secur i t ie s  o r  o f  fo r e ig n  

cur r ency sec ur i t ie s  and can th us i n te rv e ne i n  both the dome st ic 

money ma r ke t s  and the fo r e ig n  exchang e mar ke t. In both case s t he 

e f fe c t  o f  a c e n tr al ban k purcha se o f  secur i t ie s  wi l l  be to l owe r the 

d ome s t i c  and ex ter nal depo s i t  r a te s i
d 

and i
x 

and to r a i se the 

ex chang e r ate E. A r ed uc t ion in the suppl y o f  r e se r v e  asse t s  wo ul d  

hav e the oppo s i te e f fe c t s .  

31 A c e n t r al ban k pur c ha se ( sa l e )  o f  dome s t i c  c ur r ency secur i t i e s  

wi l l  al so lowe r  ( r a i se )  the r a te o f  i n te r e st o n  suc h secur i t ie s , r
d 

( un l e s s  t he r e  i s  s imul taneously an o ff se t t ing chang e in the d emand 

fo r dome st ic c ur r ency secur i t i e s ) . The fal l  in r
d 

w i l l  al so lowe r 

[ 1 ]  The compa r a t i v e  sta t ic s r e sul t s  ar e d e r ived on the a s s umpt ion 
tha t the system i s  local l y  s tab l e , ie tha t  a f te r  a smal l 
d i spl ac em e n t  from equ i l i b r i um the system wi l l  r e tur n to an 
equ i l i b r i um po s i t io n . 
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Table C 

P r ed icted e f fects o f  change s  i n  exogenous var iabl e s  
o n  the dome s t i c  and exte r na l  depo s i t  rates a n d  t h e  spot 
exchange rate 

d i
d 

d i  
X 

dE (a) 

d R
c = dG

c + ( d r
d

=O) 
d d 

dRC = d ( E S�) + ( d r
d

=O) 
d 

d r
d 

+ + 

d i
f 

+ + 

d r
f 

? ? ? 

dE
e 

? ? ? 

d Z1 
? ? ? 

dz
2 

? ? ? 

dz
3 

+ + ( d i
f

= O )  

dz
4 

+ + ( d r
d

=O) 

dF +? +? - ? ( b) 

dG + ( d r
d

=O) 

dY + (d r
d

= O )  

(a) A po s i t iv e  s ig n  for d E  means a r ise i n  t h e  domes t ic c u r r e ncy 
pr ice o f  the fo r e ig n  cur r e nc y , i e  a d epr ec iat ion o f  the 
domest ic cur r e ncy . 

( b) A que st io n  mar k  a ft e r  a s ig n  i nd icat e s  a l i kel y  b u t  no t 
cer ta in outcome . 
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d ome s t i c  and ex ter nal depo s i t  rate s  and depr ec iate the domest ic 

c u r r e ncy ( ra i se E) . The se chang e s  in i n te r e st r a te s  and the spo t 

exchang e rate wi l l  chang e d e s i r ed , and hence ac t ual , a ss e t  stoc ks 

incl ud ing the money s uppl y ;  t he se chang e s  are d i sc us sed f u r the r 

below . 

3 2  W i th r e spec t  to chang e s  in fo r e ig n  i n te r e st rate s ,  a r i se in the 

in te r e st r a te s on fo r e ig n  c ur r enc y d e po s i t s , i
f

, w i l l  ra i se the 

i n te r e st ra te s  o n  dome s t i c  and ex te r nal d epo s i ts and lowe r the 

ex change rate . However , t he e f fe c t s  o f  a r i se in the i n te r e st rate 

on fo r e ig n  c ur r ency sec ur i t ie s ,  r
f

, a r e  unc lear . Aga in the r i se 

in r
f 

tend s  to r a i se the i n te r e s t  rates on dome s t ic and ex ter nal 

depo s i t s  and thus to appr ec iate the cur r ency ( lowe r E), but at the 

same t ime the inc r ea se in the d emand fo r for e ig n  c u r r ency secur i t i e s  

d ue to the r i se i n  the i r  expec ted yield cause s a capi tal out flow 

wh ich t e nd s to d e pr ec iate the cur r enc y ( ra i se E) . The new equ i l ib r ium 

con f ig ur at ion o f  expec ted y i e l d s  on dome s t i c  cur r enc y a sse ts may 

i nvolve a lowe r or a h ig he r  ex chang e rate than be fo r e  the r i se in 

r
f

. A s im ilar amb ig u i ty a r i se s  fo r the e f fec t  o f  a r i se in the 
e 

expec ted ex chang e r a te E s i nc e  th i s  too r a i se s  the expec ted r e t ur n 

on fo r e ig n  c ur r enc y secur it ie s .  

3 3  An auto nomous r i se in non- r e s id en t  d emand fo r dom e s t i c  o r  e x te r nal 

t ime d epo s i t s  ( dz
1 

> 0  o r  d Z
2 

> 0 ) or  fo r al l dome s t i c  cur r enc y a sse t s  

( dz
1

, d Z
2

, dz
4 

> 0 )  impl i e s  a capi tal in flow wh ich t e nd s  t o  appr ec iate 

the dom e s t i c  c ur r e nc y  but al so to lower domest ic and ex te r nal d epo s i t  rate s 

wh ich of fse t s  the appr ec iat ion , so that the ov e r a l l  e f fe c t  on the dome st ic 

and ex ter nal depo s i t  r ate s and the exchang e r ate is uncer ta i n . However , an 

inc r ease in non- r e s id e n t  d emand fo r fo r e ig n  c ur r e nc y  d e po s i t s  in dome s t ic 

ban ks ( d Z
3 

> 0 ) o r  fo r dome st ic c ur r enc y sec ur i t ie s  ( dz
4 

> 0 ) w i l l ,  g iv en 

the st r uc t ur e o f  the model , r a i se the d ome st ic and ex te r nal d e po s i t  rates and 

lowe r the exchang e r ate . Th i s  occ ur s b ecause the r a te s on s uc h  a s se t s  ar e 

exog e no u s  and do no t fal l  i n  r e spo n se to inc r ea sed demand . 

3 4  I f  the net fo r e ig n  a s se t po s i t ion ( F) r i se s d ue to a cur r en t  accoun t 

s u r pl us t he r e  wi l l  be an inc r ea se i n  r e s i d en t s' demand s for fo r e ig n  cur r ency 

a s se t s  and/or a fal l  in non- r e s id en t s '  d emand s fo r dome st ic asse t s  ( se e  

e q ua t ion 7 ) . Dome s t i c  i n te r e s t  rate s would the r e fo r e  tend to r i se and hence 

the d ome st ic c ur r e nc y  to appr ec ia te . Howe v e r , a r ise in F a l so impl i e s  an 
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i nc r ease i n  res ident s ' wea lth and hence in the i r  dema nd for a l l  

asse t s . Th is would by i t sel f lowe r dome s t ic i n t e r e s t  rates and 

depreciate the cur r e nc y .  Thus , i f  wealth e f fects are rela t i ve l y  

sma l l ,  a r i se in F w i l l  ra i se the domes t i c  and ext e r na l  deposi t rates 

and appr eciate the cur r ency { lowe r  E) . 

3 5  Two other theo r e t ical r e s u l t s  a r e  repo r t ed i n  Table C :  i nc r eases 

i n  the suppl y  o f  gover nment sec ur i t ie s,G1and in nom i na l  i ncome,Y,a r e  

both shown as lowe r i ng i nt e r e s t  rates and depr ec iati ng t h e  dome s t i c  

cur r e ncy . Howeve r ,  i n  both cases the results ar e der ived on the 

assumpt ion of an unchanged i nt e r e s t  rate on dome s t i c  cur r e ncy sec ur i t i e s, 

r
d

,and the r e fore r e f lec t only par t  of the e f fect of the change in G 

or Y .  An increase i n  the total s upply o f  gove r nme nt secur i t ies , G ,  

would tend to raise r
d 

and hence ra i s e  othe r i nte r e s t  ra tes and 

appr ec iate the cur r e ncy as we l l  as r a i s ing r es idents' net wea l t h  

whose e f fects on interest rates a n d  t h e  exchange rate ope rate in the 

oppos i t e  d i r ec t io n .  

3 6  An i ncr ease in income also has a t  leas t two e f fect s .  I t  ra i se s  

the tr ansact ions demand for non- i nter es t-bear i ng dome s t ic cur re ncy 

depos i t s  by non-bank r es idents: g iven an unchang ed suppl y  o f  r es e r ve 

asse ts to the ban k i ng sys tem , and the as sumpt ion that dome s t i c  ban ks 

supply non- i nt e r est-bea r i ng depos i t s  on demand , this w i l l  red uce the 

banks' supply of i nte r es t-bear ing domes t i c  depos i ts ,  tend i ng to 

lowe r the i n te re s t  rates on dome s t i c  and exte r na l  depos i ts .  [ 1 ]  

Howeve r ,  a r i se in i ncome w i l l  also raise the demand for loans and 

tend to push up the domes t i c  cur r e ncy secur i t i es rate , r
d

, and 

other dome s t i c  i nt e r es t rat e s . 

Monetar y  pol icy 

3 7  A con trac t ionar y mone tar y po l ic y ,  wh ich i nvolves a r ed uc t ion i n  

t h e  r e se rve base of the ban k i ng sys tem and/or a r i se i n  the ra t e  of 

i n t e r e s t  on dome s t i c  cur r e ncy secur i t i es ,  wi l l  bot h  ra i se the domes t ic 

and exte r na l  depos i t  rates and appr ec iate the cur r e nc y .  These 

chang e s  i n  interest rates w i l l  be accompa n i ed by c hang e s  i n  asset 

s toc k s  i nc lud i ng t hose that make up the monetar y agg r ega te s . S i nce 

[1]  Th i s  result also holds whe n  non-ba nk r es idents' d ema nd for 
i n t e r e st-bea r i ng depos i ts are func t i ons o f  i ncome { as wel l  as 
of wea l t h) • 
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the demand , and hence the supp l y ,  for non- i nte r e s t-bea r i ng demand 

depos i t s  depends nega t ively on inte r e s t  rates and pos i t ively on the 

exchang e  rate (Table B ) , i t  w i l l  fa ll ; hence the na r r ow mone ta r y  

ag g r egate Ml , wh ich i s  equal i n  th i s  mode l  t o  t h e  stoc k of non­

i nt e r e s t-bea r i ng depos i t s  held by r e s idents (N
a

) ,  w i l l  de f i n i te ly 
d 

fa l l  a s  a r e s u l t  of the central ban k ' s  act ions. Howeve r ,  t he bank 

depos i t s  wh ich make up the broade r mon e ta r y  agg r egates bear i n te re s t . 

The i r  demand depends pos i t ive l y  on i n t e r e s t  rate s , so tha t  the e f fect 

o f  a cont ract iona r y  mone ta r y  policy on the broad e r  monetary agg r ega tes 

is l e s s  than c lear than that on the nar row agg r ega te . 

3 8  Seve r a l  broad monetar y agg r egates can be d e f i ned i n  th i s  mod e l . 

The se include r e s ident s ' demand and t i me depos i ts in dome s t i c  cur r ency 

i n  dome s t i c  ba n k s  (N:+ M: ) wh ich i s  equ i valent to s t e r l i ng M3 , 

r e s i d e n t s ' total depos i t s  i n  domes t i c  ban ks i nc lud i ng f o r e i g n  cur r e nc y  
a a a 

depos i t s  (N
d 

+ M + EM M3 ) , and t he i r  total dome s t i c  cur r e ncy 
d f 

depos i t s  ( N
a 

+ M
a

+ M
a

) ,  a s  we l l  a s  a range of agg r ega tes wh ich 
d d X 

a l so i nc l ude non- r e s i d e nt s ' depos i ts de nom ina ted i n  dome s t i c  cur r e nc y  

or held i n  dome s t i c  ban k s . To s e e  how these r eac t to a t ig h t  

mo neta r y  po l icy i t  i s  nece s sa r y  t o  con s id e r  t h e  r esponse s o f  the 

d emand and s upply of the compon e n t  depos i ts to a r i se i n  the dome s t ic 

cur r e ncy secu r i t i es rate , r
d

, and a fa l l  i n  ban k  r es e r ve s ,  R�. 

3 9  A r i se i n  r
d 

w i l l  r educ e  the demand s ,  by r e s i d e n t s  and non­

r es i d e nt s , for dome s t i c  and e x te r na l  depos i t s , and i ncr ea se the 

ban k s ' wi l l i ng ne s s  to s upply these d epos i t s  (Tabl e  B ) . A r educ t ion 

in the supply of r e se rve s to the ban k i ng sys tem wi l l  also tend to 

i nc r ease the s uppl y  of dome s t ic and e x te r na l  depos i t s  as ban k s  bid 

for these depos i ts to f i nance the i r  lend i ng . The own rate s  of 

i n t e r e s t  on these depo s i ts w i l l  r i se and i n  each case the r i se i n  the 

compe t i ng r a te on the ot h e r  depos i t s  and the fal l  in the exchang e  

r a t e  w i l l  a l so r educe non-bank r es i d e n t  and non- r e s i d e n t  demand and 

inc r ease the ban k s ' supply . The s toc k s  o f  dome s t i c  and exte r na l  

depos i t s  w i l l  t hen r i se o r  fal l  depe nd i n g  o n  whe the r t h e  i nc r ea se i n  

the ban k s ' s upply i s  g r eater or l e s s  than t h e  reduc t ion in demand 

( see D iag r am 1 ) . 
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Diag ram l 

id 

I I 

a f (md+Emd)l 
a f (md+Emd)o 

L---------------LL------------------ Md 
MctoMdl 

a f . . · 
b 

· 
( m

d 
+ Em

d 
1 s  the demand for aomes t1c depos1t s y r e s1de n t s  

and non- r esidents r espectivel y ,  m� the s uppl y  o f  dome s tic deposit s 

by dome s tic ban k s . 

bank ' s  ac tions . )  

Bo t h  c u r v e s  shi f t  as a r e s u l t of the centra l 

4 0  The mo re e la s tic ar e the'suppli es o f  dome s tic and exte r na l  

deposi t s  and t he l e s s  e las tic t h e  demands wi th r espect to their own 

and compe ting rates o f  inte r es t , t he mo r e  li k e l y  a r e  the s toc ks o f  

these deposi ts to fal l  i n  re sponse to a ri se i n  in t e r e s t  rates 

gener a l ly ( see Diag ram 2 ) . 

Diag r am 2 cf f (md+Emd)l 
a f (md+Emd)o 
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U n l  s s  the i n t  r st 1 s t i c i  i e s f the demand s  and s uppl i es of 

x r na l  d pos i t s  r v r y  d i f f e r e nt f r om t hose of the demands and 

s uppl i s f d m s t i c d p s i t s ,  th s toc k s  o f  dom s t i c and ext r na l  

d po s i t s w i l l  r i se o r  f a l l tog th e r  i n  r e sponse t o  the c nt r a l  

b n k ' s  c t i ons . 

4 1  Th i n t r s r t on f r e ign u r r e ncy depos i t s  i s su d by th 

d m s t i  ban k s , i I i s  xog e nous nd unchang d by t h  r i se i n  

i n  r st r t s on d m s i c  c u r r ncy d n m i n  t d ass t s .  The fa l l  i n  

th d ma nd f r th s d p s i t s i nd uo d by a r i s in dom s t i c  i n t r es t  

r t s w i l l  not h r fo r b o fs t b y  r i s  i n  i . Th s oc k o f  

f r i g n  c u r r ncy d po s i t s  h ld i n  dom s t i c ba n k s  w i l l ,  t h  r e fo r e ,  

d f i n i t  l y  f a l l .  

4 2  Th utcom of th s ch ang s for the b r oad mon t ry ag g r  g es 

w i l l ,  of cou r s  , dep nd on the rel t i ve mag n i t udes o f  the chang s in 

th d i f f  r en t  c a teg o r i s of b n k  depos i t s .  Re s idents ' dome s t i c a l ly-

h e l d dome s t i c  c u r r e ncy d e pos i t s ,  that is s t e r l i ng M3 i n  the UK c ase , 

w i l l  f a l l  i f  r e s i d n t s ' ho l d i ng s  o f  dom s t i c  depos i t s  { Md ) d o  

n o t  r i se or r i se by l e s s  than t h e  f a l l i n  M l  { t he i r  non- i n te r e s t ­

b a r i ng dome s t i c  d po s i ts , Nd ) ,  and w i l l  r i se i f  the r i se i n  

M: xceeds the f a l l i n N: . Howeve r , s i nce r e s i d e nt s ' 

hold i ng s  o f  fo r e i g n  c u r r nc y depos i t s w i l l  f a l l ,  r e s i d e n t s '  tota l 

d pos i t s  i n  dom s t i c  bank s ,  o r  M 3 , w i l l  r i se by l e s s  than a r i se i n  

s t  r l i ng M 3  a nd i s  t h  r e fe r  mo r e  l i k e l y  t o  f a l l  a s  a r e s u l t  o f  a 

co n t r ac t i o na r y  mo n t a r y  po l i c y .  

4 3  B e f o r e  t u r n i ng t o  cons i d e r  the empi r i c a l  e s t imat ion of the 

theo r e t i c a l  mode l in S ec t ion 3 i t  is i n te r e s t i ng to compa r e  i t s  

p r ed i c t ions w i th those o f  B r an son ' s  { 1 9 7 9 )  mod e l . The r e  ' money ' i s  

on l y  non- i n t e r e s t- be a r i ng h i g h-powe r ed money i s s ued by t he cent r a l  

b a n k ;  a co n t r ac t i o na r y  mone t a r y  po l i c y  i nvo lve s b y  d e f i n i t ion a 

r ed uc t i o n  i n  the money s u pp l y .  The mod e l  o f  th i s  pape r , wh i ch 

i nc l udes a v a r i et y  o f  mone t a r y  a s s e t s , a l lows that on some o f  the 

po s s i b le de f i n i t i ons o f  ' money ' a t i g h t e n i ng o f  monet a r y  po l i cy by 

the c e n t r a l  ba n k  w i l l  not nec e s s a r i l y r e s u l t  i n  a f a l l i n  the s toc k 

o f  mone y  h e l d  by t he non - b a n k  pu b l i c . Howeve r ,  t h e  e f fe c t s  o f  a 

co n t r ac t i o na r y  mone t a r y  po l i c y  on i n t e r e s t  r a tes and t he exch ange 

r a te a r e  s i m i l a r  i n  both mode l s . 
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c u r r n Y cur i t i a do no t ( in i  i a l l y) chang r • id • n t a ' we a l th n 

i h r mod l .  Do m t ic int r e t  r a r i s and th .x ch ng r; t 

l l s .  

4 4  A P r i c u l  r l y im po r t  n a ur o f  h Br an ao n  m�1 •1 and o f  

o t h r s m r k  IROd l a  o f  x h ng r d r m j n a i n i s  h t L h  y 
pr d ie v r o f  h xch n<J r i n  r aponse m on r y  
po l icy e h  n s .  Th pr C' n t  mod 1 c n l o  b us d LO d r iv e  h i  

r s u l  n h 6 m a a a ump i o n s  a B r  n so n ' a ,  n am  l y  t h  a c h - ng ('  i n  

th x ch n g  r t wi l l ,  J n  d u  cour a , c hang th n 

po s i  ion in h d r c t ion . 'I'h i a  wi l l  occ ur i f  a d pr 
( ppr c i  i o n )  o f  h dom s ic cur r nc y impr ov c o  ( wo r e  n a )  h •  

c ur r  n cco un t f th0 b 1 ne p ym • n t  • Th impac [ (  c o (  a 
c n r c ion r y  mon t a r y po l icy i n  lowe r ng E w i l l  th n ,  ov r im , 
r d ue r a i d  n t s ' n • t f o r e ig n  a s s  t po a i  io n .  A8 P f a l l , ,  E r i  e a  

g in , s i n dE < 0 ( s Tab J C) • 'I'h f i n  1 qu i l i b r  i um l ev 1 o (  E 
d F  

w i l l  b h ig h  r t h an th l ev 1 o f  E immed i a te l y  f t  r t h  t ig h  n i ng 
o f  mon t r y  po l icy ; h ne e th d om . ot ic cur r nc y t i r sl a ppr c i  6 

bov e i t s  o wn qu i l i b r i um v a l u  and thP n fal l s  b ac k . 

i n  th i s  m d 1 dE < 0 onl y i f  we 1 h (' f f  e t a a r e  no t l a r g e ; t he f 1 1  
d F  

i n  r s i d  n s ' n e t  we l th impl ied b y  t h  fa l l  in F m ig h t  b e  s u f f ic ie n t l y  
l a rg to m a i n t  in dom s t i c  i n t  r s t  r t e a  and h nee t h  v a l u o f  t h  
dom s t i c c u r r nc y a t  a h ig h  1 _v 1 .  Th us i t  i s  l e so cer t a i n  i n  th i s  

mod e l  than i t  i s  i n  Br an ao n '  s mod e l  t h a t  the in i t i a l  appr ec i a t io n  o f  

the dome s t ic c u r r e nc y  i n  r e spo n se to a t ig h t  n i ng o f  mon ta r y  po l icy 

w i l l  i n  d ue cour se be r ev e r sed . 

2 5  



3 

An emp i r i c a l  appl i c a t ion o f  the t h eo r e t i c a l  mod e l  

4 5  T h i s  sec t ion r epo r t s  t h e  res u l t s  o f  econome t r ic wo r k  b ased o n  

the theore t i c a l  model ou t l i ned above . The thr ee-equa t ion mod e l  

( eq u a t ions 2 ,  3 a nd 7 )  f r om wh ich t h e  theore t i c a l  compa r a tive 

s t a t i c s  r e s u l t s  we r e  d e r ived is equ a l l y  s u i t a b le as a fr amewo r k  fo r 

econome t r i c  inve s t i g a t i on , wi th th e domes t i c depos i t  r a te ,  t he 

e x te r na l  depos i t  r a te ( fo r  the domes t i c c u r r e nc y )  a nd t he spot 

exchang e  r a te as the t h r e e  endog enous v a r i ab le s . 

4 6  Us i ng t he no t a t i on i n t r od uced above w e  m ay wr i te th e model 

as : 

i 
X 

E i , z )  
X 

whe r e  z i s  a vector d e no t i ng t he se t of prede t e r m i ned var i ab les , 

i nc l uded lag g ed v a l u e s  o f  the th r e e  endog e no u s  v a r i.ab le s .  The 

exog e no u s  v a r i ab le s  s ug g e s ted by t he theo r e t i c a l  mod e l  i nc l ude t h e  

y i elds on dome s t i c  c u r r e ncy a nd fore i g n  cur r e nc y  secu r i t i es , t h e  

for e i g n  c u r r e ncy depos i t  r a te , t h e  ex pec ted exchang e  r a te , t he n e t  

fo r e i g n  asse t pos i t io n , n om i na l  i ncome , we a l t h  a n d  t he factor s 

a f fec t i ng non- r e s id e n t  demand for t h e  v a r i o u s  asse t s  i n c l uded i n  the 

mode l .  An emp i r i c a l  e s t ima t ion of the se th r e e  equ a t ions pe rm i t s us 

to de r i ve , w i t h i n  the con t e x t  of a th r e e-equa t ion mode l ,  qu a n t i ta t i ve 

e s t i m a t e s  o f  the e f fe c t  of c hanges i n  the exog e no u s  v a r i ab le s  on the 

t h r e e  endog e nous v a r i a bles . These emp i r i c a l  r e s u l t s  may then be 

compa r ed w i th the theore t i c a l  compa r a t i ve s t at i c s  r e s u l t s  r e po r ted 

above in Table C .  

4 7  The e s t im a t io n  o f  the th r e e-equ a t ion mod e l  ( eq u a t ions 9 t o  1 1 ) 

as s t a ted above i s  made d i f f i c u l t b y  ide n t i f i c a t ion and s imu l t ane i ty 

(9 ) 

( 1 0 ) 

( 1 1 ) 

problem s .  
2 6  
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each of the three endog enous var i ables i s  reg r es sed only on the set 

of pr edete rmi ned var i ables . [ 1 ]  Although i t  could not be claimed 

that s t able r e lat ionsh ips su i t able for policy purposes have been 

di scove red , the empi r ical results are at leas t encour ag i ng i n  that 

the theore tical outcome of changes in the exogenous va r i ables were 

gene r a lly r eplicated i n  the emp i r ical wor k .  

The data 

48 For the purposes of the econome tr ic wor k , the sma ll open economy 

analysed in the theor et ical model i s  taken to be the Un i t ed K i ngdom , 

because of the pr esenc e of the appropr i a te f i nanc ial assets 

denomi nated in s t e r l ing and because the Un i t ed K i ngdom meets the 

r eq u i r ement of the theor e t i cal model that the r e s idents of the 

dome stic economy hold a pos i t ive (or sma l l  neg a t iv e )  net fore ign 

asse t pos i t io n .  I n  add i t ion , s ince the theore tical model a llows for 

impe r fect asset subs t i t ut ab i l i ty ,  the presence of exch ange controls 

and the consequent r e s t r ict ions on ar b i t r age be tween the inte r na l  and 

exter nal f i nanc i al mar kets d u r i ng the e s t imat ion per iod ( 19 7 2- 1 9 79 )  

do not const i tute a ser ious d i f f ic ulty i n  adopt i ng the theo r e t ical 

model as a fr amewor k for the econome tr ic wor k .  

49 The data used a r e  the thr ee-month dome s t ic s ter l i ng i nte r -bank 

r ate , the thr ee-month euroste r l i ng r ate ,  the ster l i ng/dollar spot 

exch ange r a te , [ 2 ] the thr ee-month eurodollar r ate , t he thr e e-month 

forwa rd premi um on the dollar aga in s t  ster l i ng ,  the secondar y  mar ket 

yi elds on UK and US gove r nment bonds w i th five year s to matu r i ty ,  the 

net for e ign asset pos i t ion ( in dol lar s )  of UK r e s idents and UK nom i n a l  

GDP . [ 3 ]  [ 4 ]  

[ 1 ]  E s t imat ion o f  the str uctur al form of t h e  model u s i ng s imultaneous 
equat ion techn iques was also at tempted , h av i ng imposed pr ior 
restr ict ions on eac h  equ a t i on in order to ident i f y  the sys tem . 
The results pr oved to be l i ttle d i f fe r ent to those de r ived f r om 
r educed form est imat ion , wh i le the appar ent d eg r e e  of 
s imultanei ty present was less than m i g h t  have been expected i n  
such a sys tem . 

[ 2 ]  Us ing the ste r l ing/dollar exchange r a te r a th e r  than the dollar / 
ster l i ng exchang e rate mainta ins compatab i l i ty wi th the 
de f i ni t i on of ' E '  in the theore t ical mode l .  

[ 3 ] Data sour ces are g iven i n  Append ix 2 .  

[ 4 ]  Decompos i ng nominal GDP i nto real and de f l a tor components d i d  
not impr ove the economet r ic r e s u lt s .  
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t i m  t i  n r i od ,  nd i n  n t m 

p r m r s t  b i l i ty t n u t  i d  

w s p r E  rm d u i ng rn n h l y  d 

How v r ,  b u o th l imi t d 

th pow r o · 

s t i m t i  n 

F r th i nd-m n t h  i n t r e s t  

n d  x c h  n g  r t s w r e  u d wh i l  th n t f o r e ign ss t pos i i o n  

n d  G D P  v r i  b l  s w r i n t  r po l a t d r m the qua r t r l y d a t a .  [ 2 ] 

5 2  T h  s t i m  t ion p r iod w s con s t r  i n  d b y  t h e  f loa t i ng o f  s t e r l i ng 

i n  J u n  1 9 7 2  a nd h ab l i t ion of xch nge con t r o  s in Oc tobe r 1 9 7 9 .  

T h u s  the longe s t  es t i m t ion p r i ods r an f r om 1 9 7 2  Q 2  to 1 9 7 9  Q 3  

( qu a r t r l y d a t a ) a nd f r om 1 97 2  M a y  to 1 9 7 9  Septembe r (mo n t hly d a t a ) . 

Par ame t r s t ab i l i ty tes ts u s i ng da t a  f r om 1 9 7 9  Q4 to 1 9 8 0  Q4 we r e  

employed i n  a n  at tempt to d i scov e r  any ev idence fo r a n  impact 

[ 1 )  T h u s  F e n t e r s  as a p r ed e te r m i ned v a r i able . 

[ 2 )  The s p u r ious f r eq ue nc i e s  i n t r od uced by t h i s  i n te r po la t ion 
cau sed p r o b lems in one of the es t i mated equ a t ions so a pr oxy 
for mon t h l y  nom i na l  GDP was cons t r ucted f r om mo n t h l y  i nd u s t r i al 
p r od u c t ion and r e t a i l p r ices d at a .  

2 8  
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sp c i  y i ng r r i c t  d v r 1 n o f  n h equa on w J  ho u  a n y  f o r m  f 

c pt b i l i  y t a · i ng , L i o  impo r t  n hu hr f n 1 fo r m  

h u  d r iv d m a y  n o  b un iqu - i i o  d i  f c u l  o d nc r im i n  c 

at t i o c l y  b n l t  r n  t i v • p i na v r h r d o r  n wh i c h  he 

r a r ic ion r m po a  d .  I w th r fo r u . •  f u l  o pc 1 o hP. 

1 f r g u id dnC , f r ('X ampl tha h(' pr 6 1l umnd r p i d  

d j u tm n f i n n 1 m r k  wo u l d  augg h . 

l im i n t ion o i n s  g n i f i c n 1 g g  cl fl r mn b f r d 

t r m a , wh i l  h 13 S i b i l i t y  0 i n  r d . pc nd c nc h . we n 

cen t m po r  n o u a  ur o r l i ng 
x

) , u r od ol l a r  ( i
f

) nd o r w  r d  

p r em i um ( fp )  t r m s  u g g  6 6 th d n i r ab i l  y o f  i nc l ud i ng L moe t wo  

o f  t h  se t r m s  a o  r g r  s so r s  a t  eh 1 g 1 ng t h . 

5 4  W beg i n  w i th t h  q u a t ion fo r t h  dom e s  ic e h  r - t P r m  i n t  r a t  

A compl e t  l i s t i ng o f  a l l  th a L i m a t  d _qu, ion s ,  

r om t he i n i i a l  g n r a l fo r m  to th f i n a l  pa r s i mon io us f rm i no t 

p r e s e n ted ; i n t  r e st i ng po i n t s  r i s i ng f r om t h  pr oce s s  o f  r s t r ic t ng 

t he equ a t i o n s  a r e  no ted wh e r e  appr opr i a te . I n  h _  c a a .  o f  h e  i
d 

equa t ion th pr e f  r r  d pa r i mon io u s  fo r m  e s t ima ted ov e r  1 9 7 2  Q 2- 1 97 9  Q 

i s  shown s equa t ion 1 2. [ 1 )  I n  t h e  t s t i ng wh i c h  1 d to th i s  

spec i f ic a t ion , i t  bec ame ev id e n t  t h a t  nom i n a l  GDP wa s a n  i n s ig n i f i c a n t  

v a r i ab l e . Th e e q u a t ion as r e po r ted appe a r s to be r e asonab l y  we l l  

spec i f i ed . 

[ 1 )  De ta i l s  o f  the r e po r ted te s t  s t a t i s t i c s  a r e  g iv e n  i n  Appe nd i x  2 .  
t-s t a t i s t i c s  a r e  g iv e n  i n  pa r e n t he se s  b e n e a t h  the coe f f ic i e n t  

e s t i m ate s .  
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- 1 . 1 0 5 + 0 . 5 4 3 i d _ 1  
- 0 . 26 9 i  - 4 . 8 0 6 E t_ 1  

+ 0 . 7 0 4 r d t  ( 1 • 0 0 ) ( 3 . 0 5 ) t ( 1 • 8 2 ) xt- 1 ( 2 • 0 4 ) ( 3 • 6 3 ) 

+ 0 . 0 8 4 F  + 0 . 2 2 6 i f 
+ 0 . 3 7 0 fp 

( 3 . 3 5 )  t ( 1 . 6 3 )  t ( 3 . 6 2 )  t 

OLS , 1 9 7 2  Q 2 - 1 9 7 9  Q 3  

RSS 7 . 6 4 3  P ( 2 )  2 . 4 5  Q (  3 )  1 1 .  4 5 
SE 0 . 5 8 9  p ( 5 )  5 . 9 0 
- 2  R 0 . 9 5 1  
DW 2 .  1 1  
LB ( 4 )  7 . 8 0 

( 1 2 )  

5 5  Pa r ame t e r  s tab i l i t y t e s t s  o n  equ at ion 1 2  i nd i c a ted that w i th in­

s ample s t ab i l i t y was r e la t iv e l y  poor , though the eq u a t ion fo r eca s t  

beyond 1 9 7 9  Q 3  r ea sonably we l l .  Th u s  es t im a t i ng t he same equ a t ion 

spec i f i c a t io n  ove r  a shor ter d a t a  pe r i od a nd forec a s t ing to 1 9 7 9  Q 3  

i nd i c a t ed t h a t  a l t hough the equa t i on es t ima ted t o  1 9 7 8  Q 1  o r  Q2 

pe r fo r med acce p t ab ly we l l ,  equat ions es t i ma ted to 1 9 7 8  Q 3  o r  Q4 

s i g n i f i c a n t ly unde r p r ed i c ted t he domes t i c shor t - t e r m  i nt e r e s t  r a te 

i n  1 9 7 9 . Th i s  pa r ame t e r  i n s t ab i l i ty d i d  not , howeve r ,  i nvolve any 

c h ange in the s i g n  on any o f  the coe f f ic i en t s .  Al t e r n at ive 

spec i f i c a t ions o f  the equa t i on f a i led t o  ove r come th i s  problem so 

the equa t i on is probab ly bes t  v i ewed as typ i c a l  of the r e l a t ion s h ip 

ov e r  the e s t i m a t ion pe r iod . Beyond 1 9 7 9  Q 3  equat ion 1 2  pe r fo rms 

we l l  - n e i t h e r  the abol i t ion of exc h ange con t r o l s  o r  the end o f  t he 

cor s e t  i nd uced p a r ame te r  i n s tabi l i ty ,  a l t hough the pr esence of 

s i g n i f i c a n t  w i th i n- s amp le i n s t ab i l i ty i mp l i e s  that the powe r o f  t h i s  

te s t  i s  low . 

5 6  The next equa t i on to be con s i de r ed i s  that for the e u r o s te r l i ng 

i n t e r e s t  r a te , i • One immed i a te conc e r n  i s  whe the r or no t the 
X 

cove r ed a r b i t r ag e  r e l a t i on s h i p  co u ld be accep t ed by t he d a t a ,  

a l low i ng u s  t o  w r i te t h e  equa t i on a s  i = i + f pt . As x t  f t 
equ a t ion 1 3  demons t r a t e s , t he p r esence of s ig n i f ic a n t  coe f f i c i en t s  

o n  te r ms othe r t h an t h e  c u r r e n t  pe r i od val ues o f  i f a nd f p  d id not 

pe r m i t the r e s t r i c t ion o f  the equ a t ion to i t s  cov e r ed a rb i t r ag e  

for m u l a t ion . 
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i x t  = 0 . 8 6 8 - 0 . 4 7 1 i  + 1 . 0 7 8 i f t  ( 1 . 5 6 )  ( 3 . 1 1 )  xt- 1 ( 1 6 . 2 1 )  

+ 0 . 6 5 1 f p 1 - 0 . 1 5 8 r d t  ( 3 • 9 6 )  t- ( 1 • 9 1 ) 

OLS , 1 9 7 2  Q2- 1 9 7 9  Q 3  

RS S 
SE 
- 2  
R 
DW 
LB ( 4 )  

2 . 7 4 8 
0 . 3 4 6 

0 . 9 8 8  
2 . 3 9 
7 . 3 9 

P ( 2 )  
P ( 5 ) 

6 . 3 4 
8 . 6 5  

+ 0 . 4 6 0 i f t- 1 + 0 . 9 3 3 f p t ( 2 . 8 8 )  ( 2 1 . 4 1 )  

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

5 7  Th i s  spec i f i c a t ion p r oved to be s t a b le w i th i n  sample . I t  i s ,  

howeve r ,  d i f f ic u l t  to i n t e r p r e t  the r e s u l t  i n  te r ms o f  econom ic 

theo r y .  I n  pa r t i c u la r , t h e  neg a t ive coe f f i c i e n t  o n  the l agged 

( 1 3 ) 

depend e n t  v a r i able is prob lema t i c , a l t houg h the pos i t i ve coe f f ic i e n t s  

o n  the l agged i f and f p  te r ms p r ov ide an i n te r e s t ing coun te r pa r t . 

Beyond 1 9 7 9  Q 3 , howeve r , t h e  equa t i on d id no t pe r fo r m  as wel l ,  w i t h  

the s t at ic forecas t demon s t r a t i ng t h a t  equa t i on 1 3  was unde r p r e d i c t i ng 

t he ac t ua l  value of i i n  
X 

the f i r s t  t h r ee q ua r te r s  o f  1 9 8 0 .  I t  

i s  not po s s i ble to ass e r t w i th comple t e  con f i d e nce t h a t  t h i s  appa r e n t  

sh i f t  i n  the de t e r m i n a t ion of i i s  d ue to the abol i t ion of 
X 

exch ange cont r ol s ,  p a r t i c u la r l y s i nce the equa t i on spec i f ic a t i on 

i t se l f  m i g h t  be ques t ioned . No f u r t he r  s ig n i f ic an t  pa r ame t e r  

i n s t ab i l i t y  was e v i d e n t  fol lowi ng the l i f t ing of t h e  co r se t  at the 

end of 1 9 8 0  Q2 . 

5 8  The cove r ed a r b i t r ag e  spec i f i c a t ion was ev i d e n t ly wo r th explo r i ng 

and i s  r e po r t ed as equ a t ion 1 4 . The subs t an t i a l  i nc r e ase i n  the 

r es i d u a l  s um of squ a r e s  ( RSS ) ove r equa t i on 1 3  con f i rms t h a t  equ a t ion 

1 4  wou l d  be r e j ected by t he conve n t ional F- t e s t as a r e s t r i c t i o n  o f  

equa t i on 1 3  b u t  the par ame t e r  s t ab i l i ty t es ts y i e l d  e ncou r ag i ng 

r e s u l t s . [ 1 ] The par a me t e r  s t a b i l i ty r es u l t s  fo r fo r ec a s ts beyond 

1 9 7 9  Q3 i nd i ca t e  t h a t  the p r ob l ems w i th equa t i on 1 3  ove r 1 9 8 0  may 

be d ue as much to the equ a t ion spec i f i c a t ion as to any e f fec t s  o f  

exc h a ng e  con t r o l s .  For bo t h  econome t r ic and theor e t i c a l  r e a sons , 

[ 1 ]  The i nc l u s ion of a con s t a n t  t e r m  i n  equa t i on 1 4  doe s not af f ec t  
the r e s u l t s ;  indeed the cons t a n t  te r m  p r oves t o  be i n s i g n i f i ca n t . 
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x t  = 1 . 0 0 2 5 i

f 
+ 1 . 0 0 8 9 fp

t ( 6 1  . 6 2 )  
t 

( 3 5 . 6 7 )  

OLS ,  1 9 7 2  Q2- 1 9 7 9  Q 3  

RSS 
SE 
-2 
R 
DW 
LB ( 4 )  

6 . 8 4 5  
0 . 4 9 4  

0 . 9 9 8  
2 . 3 5 
1 .  4 8  

P ( 2 )  0 . 20 
P ( 5 ) 0 . 5 5 

Q ( 3 )  0 . 0 3 
Q ( 6 )  2 . 0 5 

equa t ion 1 4  i s  mor e pl aus i b l e  than equ a t i on 1 3 ,  a l t houg h  i t  i s  

o f  i n t e r e s t  t o  no te that bo th ar e cons i s ten t wi th t h e  g en e r a l  

theo r e t i c a l  fr amewor k out l i ned i n  Sec t ion 2 and bo th y i eld 

s im i l a r  r e s u l ts in the dynam ic s im u l a t i on exe r c i se s  pr e s en ted 

be low . 

59 We tur n f i na ll y  to the exchang e  r a te equa t ion , g iven below 

as equ a t ion 1 5 . Encour ag i ng l y ,  t h e  lagged exchang e r a te term 

pr ov ed to be s ig n i f i c a n t l y  d i f f e r e n t  f r om un i t y ,  t h us s ug g es t i ng 

t h a t  the exchange r a t e  i s  not be s t  mod e l led i n  f i r s t  d i ffer ences . 

E
t

= 0 . 0 59 + 0 . 00 5 1 5 i
dt- 1 

+ 0 . 0 1 4 4 0 r
dt

- 0 . 0 0 1 1 9F
t 

+ 0 . 7 4 6 9 0 E
t_ 1 

( 2 . 4 6 )  ( 1 . 58 )  ( 5 . 78 )  ( 2 . 4 5 )  ( 1 7 . 9 2 )  

OLS ,  

RSS 
SE 
-2 R 
DW 
LB ( 4 )  

- 0 . 0 0 3 4 1 i
f t

- 0 . 0 1 0 5 4 i
f t- 1  

- 0 . 0 0 7 8 3 fp
t- 1 

( 1 . 50 )  ( 3 . 0 1 )  ( 2 . 7 1 ) 

1 9 7 2  Q2- 1 9 7 9  Q 3  

0 . 0 0 3 5  P ( 2 )  1 .  1 6  Q ( 3 )  
0 . 0 1 2 7  P ( 5 ) 1 .  7 5  Q ( 6 )  

0 . 9 6 3 8 
2 . 2 5 
8 . 9 9 

4 .  1 0  
5 . 4 1  

6 0  Con t r ar y to equa t i on s  1 2  and 1 3  for the two i n t e r e s t  

r a t e s , e ac h  o f  wh i c h  per formed poor l y  e i th e r  w i th in o r  beyond 

the sample es t im a t i on pe r iod , t he exc h a ng e  r a t e  equ a t ion 

ex h i b i ted no s ig n s  o f  pa r am e t e r  i n s tab i l i t y  over the test 

3 2  

( 1 4 ) 

( 1 5 )  



pe r iods . [ 1 )  Althoug h d e t a i led d i scuss ion of the e f fect of chang e s  

i n  t h e  exog e nous v a r i ables on the endoge nous v a r iab les must awa i t  the 

dynam i c  simulation of the comple te th r e e-equa t ion sys tem , i t  is o f  

i nt e r e s t  t o  obs e rve t h e  s i gn i f icant pos i t ive coe f f i c ient o n  the 

dome s t i c  s ecu r i t ie s  inte r e s t  r ate , r , i n  equat ion 1 5 . 
d 

Th i s  might 

be i n t e r pr eted as a proxy for an expec tations e f f ec t  whe reby an 

increase i n  r
d 

indicates , cete r i s  par i bus , a wor sen ing of 

i n f l a t i onary expec tat ions in the U n i ted K i ngdom and th i s  exe r t s  

upward p r e s s u r e  on E ,  t h e  s te r l i ng /do l l a r  exchange r a te . 

A l t e r n at ive ly , the equation may be r e f lec t i ng s imul tane i ty b i ases not 

t ake n i nto account ,  w i th chang e s  in r
d 

dur i ng pa r t  of the es t i mat ion 

pe r iod r e flect i ng the author i t i e s ' r eact ion to a change in E .  

6 1  Hav i ng al lowed the d a t a  to de t e r m i ne - except fo r equat ion 14 -

the f i na l  fo rm of each equa t ion , i t  i s  prof i tab le to comme nt g e ne r a l ly 

on ce r t a i n  aspects o f  equations 1 2 , 1 3 , 14 a nd 15 . F i r s t ,  t he 

quant i ta t ive e f fec t s  o f  the exog e nous v a r i ab le s  on the endog enous 

v a r i ables can be assessed adequa tely only w i th i n  the context of a 

t h r e e-equa t ion model . Second , the par t i c u l a r  equat ions which 

ce r t a i n  te rms enter may be less impo r tant than the i r  impact on all 

thr ee endog e nous v a r i ables as d e te rmi ned w i th in the mode l . Th i r d , 

the s ig n  and mag n i tude of the coe f f i c i en t  on a v a r i able in an 

i n d i v i d u a l  equa t ion may be m i s le ad i ng a s  a g u ide to i t s  ove r a l l  

e f fec t ,  r e i nforc ing t h e  poi n t  that i t  i s  nece s s a r y  to cons ider the 

th r ee-equa t ion sys tem as a whole . 

g e ne r a ted by t he comple te sys tem . 

We tur n the r efor e  to the r e s u l t s  

6 2  Th i s  ana lys i s  involves c a r r y i ng o u t  two types o f  s imula t ion . The f i r s t  

o f  these con s i st s  o f  a d ynamic s imulat ion - that i s ,  w i th l agged e ndog e nous 

[ 1 )  As w i th all t he r epor ted equat ions th i s  does not imply that the 
coef f i c i ents of the equation are s table ove r  the en t i r e  e s t ima t ion 
pe r i od . The r e s u l t s  o f  Hacche and Townend ( 1 9 8 1 ) ,  who conc l uded 
th at a s t able exchange rate equa tion cou ld no t be d e r ived ove r  
th i s  sample per iod , a r e  suppo r ted by pa r ameter s t ab i l i ty t e s t s  
ove r  t h e  f i nal n i ne quar t e r s  o r  mo r e  of the e s t imat ion pe r iod 
wh ich r e j ec t  the hypothes i s  of pa r ame te r  s tabi l i t y .  Howeve r the 
inte r pr et at ion of the se tes t s  is made d i f f i c u l t  by the l im i ted 
numbe r of obse r vat ions ava i lable pr i o r  to the pe r iod ove r  wh ich 
the hypothes i s  i s  tes ted . Th u s  i n  the absence of explic i t  
mode l l i ng of the author i t ie s ' r eact ion f unct ions our r e s u l t s  a r e  
be s t  v i ewed as typ i c a l  representat ions of r e l a t ions h i ps ove r the 
s ample pe r iod , not as stable equa t ions s u i t ab le fo r po l i c y  
impleme n t at ion . 
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v a r i ab les tak i ng the i r  pr ed ic ted val ues - ove r  the pe r iod 1 9 7 2  Q2- 1 9 7 9  Q3 

us i ng equat ions 1 2 , 1 4  and 15 ; [ 1 ]  th i s  pe rmi ts a te s t  of the t r ac k i ng 

ab i l i t y o f  the sys tem . I n  add i t i on , the same se t of equat ions was used to 

for ecas t 1 9 7 9  Q 4 - 1 9 8 0  Q4 . The tes t st a t i s t ics fo r goodness of f i t  ( Thei l ' s  

U - s t a t i s t ic and i ts t h r e e  decomposed e lements ) we r e  encour ag i ng for a l l  t h r e e  

endog enous v a r i ab le s ,  [ 2 ] as is  a l so ev ident f r om Cha r ts 1 - 3  wh ich plot the 

a c t u a l  and ( w i th i n - s ample ) p r ed i c t ed values o f  the t h r e e  endog e nous v a r i ables 

to 1 9 7 9  Q 3  wi th for ec a s t  v a l u e s  the r ea f t e r . The w i th i n - s ample pe r fo r mance 

of the mod e l  in pr ed i ct ing the exchang e  r a te is par t ic u l a r ly e ncour ag i ng ,  

w i t h the s h a r p  d e p r ec i a t ion o f  the ste r l ing exch ange r a te d u r i ng 19 7 6  t r ac ked 

r emar kably we l l  by the mode l .  

6 3  Some s i m u l a t ion r e s u l t s  we r e  also obt a i ned u s i ng da ta for 19 8 1 , a lt hough 

the absence of d e f i n i t ive d a ta on the v al ue o f  F ove r  th i s  pe r iod d i m i n i shes 

the i r  re l i ab i l i t y .  I t  was ass umed that F ,  t h e  UK ' s  ne t fo r e ign as se t 

pos i t ion , i nc r e as ed by £7 b i l l i on d u r i ng 198 1 ,  wi th h a l f  t h i s  incr ease 

occ u r r i ng in the f i r s t  qua r t e r  of the year . On th is bas i s ,  t he sys tem 

per for med bad ly a f te r  19 8 0 . Al though the euroste r l i ng i nter es t r ate 

con t i n ues to be tr ac ked close l y ,  the exchang e r a te is se r iously 

unde r pr ed i c ted - by six pence to the do l l a r  i n  the f i r s t  qua r t e r  and by 

a f u r t h e r  fou r  pence to the dol l a r  in the second qua r te r  - and t h i s , i n  

t u r n ,  l e ad s  to the dome s t ic i n t e r e s t  r a t e  be i ng ove r p r e d ic t ed ( s i nce 

[ 1 ]  S im i l a r  r e s u l t s  we r e  obta i ned f r om the u s e  of equa t ions 1 2 ,  1 3  
and 1 5 . 

[ 2 ]  Endog e no u s  v a r i ab le s  pr ed ic ted ( dynam ic a l ly )  by t he t h r e e-equat ion 
mode l 19 7 2  Q2- 1 9 7 9  Q 3 : 

3 4  

Equ a t ions 1 2 , 1 4  and 

rhe i l ' s u s ta t i st ic 
UM 
us 
uc 
RMS e r r or ( % )  

i
d 

1 5 : 

0 . 3 37 
0 . 0 0 3  
0 . 0 5 9  
0 . 9 3 8 
5 . 0 57 

i 
X 

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

E 

0 . 5 9 2  
0 . 0 0 1  
0 .  1 27 
o .  8 7 2  
2 . 6 4 2  

An opt imal p r ed i ctor o f  an endog e no u s  v a r i ab le wou ld y i e ld U=UM=US = O , 
and UC= l .  U ev a l ua t e s  the t r ac k i ng a b i l i ty o f  the sys tem i n  terms 
of the pr ed i c t ed and ac t ua l  f i r s t d i f fe r ence s ; a use f u l  ' r u l e  of 
th umb ' is tha t  th i s  s t at i s t i c  s ho u ld be less than 0 . 5 ,  a l t hough 
s i g n i f i cance t e s t s  c annot be app l i ed to th i s  s t at i s t i c . UM me a s u r e s  
t h e  dev i at ion o f  the ave r ag e  p r ed i c t ed ch ang e f r om t he ac t u a l  p r ed i c t ed 
change , wh i l e  US and UC meas u r e  the e r r o r s  d ue to unequal v a r i at ion and 
uneq u a l  cova r i at io n  r espec t i ve l y [ se e  The i l  ( 19 6 6 ) ] .  



Ch a r t  1 

Ac tua l ,  p r ed i c ted and forecast v a l ues of i
d

: 

1 9 -

1 7 -

: s -

1 3 -

I 1 

5 l I I 
1 9 7 2  

I I I 
1 9 7 3  

I I I 
1 9 7 4  

I I I 
1 9 7 5  

' 
' 

I 
I 

I 
I 

I 
I 
' 

I 
I 

I 
I 

I 
I I 
I I 
1 1 
( 

I I 
1 9 7 6  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
1 9 7 7  

1 9 7 2  Q 2  - 1 9 8 1  Q 3  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I I I 
1 9 7 8  

F o r e c a s t  

I I I 
1 9 7 9  

Ac t u a  1 

I I 
1 9 8 0  

P e r c e n t  

1 9  

1 7  

1 5  

1 3  

- 9 

- 7 

I I I 5 
1 9 8 1 
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Cha r t  2 

Ac tu a l , p r ed ic ted a nd forecast v a l ues o f  i X 

I S  -

1 7  -

5 I I 
1 9 7 2  

3 6  

I I I 
1 9 7 3  

I I I 
1 9 7 4  

I I 
1 9 7 5  

Ac t u  a 1 
P r e d i c t e d  

Fo r e c as t 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I I I 
1 9 7 6  1 9 7 7  

1 9 7 2  Q 2  - 1 9 8 1  Q3 

I I 
1 9 7 8  

I I I 
1 9 7 9  

I I 
1 s ee 

Pe r c e n t  

- 1 9  

- 1 7  

- 1 5 

- 1 1  

- 9 

- 7 

I I I 5 1 9 8 1  



Cha r t  3 

Ac tual , pred ic ted and forecast v a l ues o f  E :  

. 7  -

. 6 -

. 5  -

• 4 

I . 3 
1 9 7 2  

I I 
1 9 7 3  

I I I 
1 9 7 4  

I 
I 
I 
I 
I 

I 
I 
I 

I I I 
1 9 7 5  

I I I 
1 9 7 6  

' 
' 
\ 
' 
' 
\ 
' 
\ 

' \ 
\ 
\ 
\ 

' 
\ 

I I I 
1 9 7 7  

' 

1 9 7 2  Q2 - 1 9 8 1  Q3 

C. / S  
- • 7 

- . 6 

P r e d i c t e d  

- . 5  

- . 4  

r o  r e c a s t  

I I I 
1 9 7 8  

I I 
1 9 7 9  

I I I 
1 9 8 0  

I I I , 3 
1 9 8 1 
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E
t- l 

e n te r s  equa t ion 1 2  w i th a l ar g e  neg a t iv e  coe f f i c ient ) . The 

t r ac k i ng pe r fo rmanc e o f  the mode l  over the e a r l i e r  pe r iod , 1 9 7 2 - 1 9 8 0 , 

m u s t  be a s s e s sed w i th r e fe r ence to the se r e s u l t s  for 1 9 8 1 ,  wh ich may 

i nd i c ate the d i f f i c u l ty in expl a i n ing the ster l i ng/dol l ar exchang e 

r ate in the ab sence o f  expl ic i t  mod e l l i ng o f  expe c t a t io n s , t he 

autho r i t ie s '  r e ac t ion func t io n s  and the impac t o f  No r th Sea o i l . 

6 4  I n  the second type o f  d yn am ic s im u l at ion , t he exogenous var i ab l e s  

we r e  shoc ked ind iv id u a l l y  and t h e  r e s u l t i ng v a l ue s  o f  t h e  end og e no u s  

v ar i ab l e s  we r e  compar ed w i th the i r  pr ed ic ted v a l ue s  ar i s i ng f r om t he 

un shoc ked v a l ue s  o f  the exog enous v a r i ab le s ; t h i s  pe r m i t s  u s  to 

e st ab l i sh the ful l  e f fec t s  on the system o f  the exog enous var i ab l e s . 

The i n i t i a l  and long - r un r e spo n se s o f  endog enous v ar i ab l e s  to a shoc k 

are pr e se n ted bel ow a s  Tabl e  D and may be compar ed w i th the 

theo r e t ic al r e su l t s  in Tab l e  C .  

Table D 

The e f fect o f  per manent one u n i t  changes i n  fou r  e xogenous 
v a r i ab l e s  on the three e ndoge no u s  var iables ( a) 

E ndogenous var i able 

i
d 

( pe r c e n t )  i 
X 

( per cent)  E ( £/US $ )  

Exog e no u s  I n i t i al L:> ng - r un I n i t i a l  L:>ng - r un I n i t i a l  L:>ng - r un 
v a r i a b l e s  i mpact r e sponse impact r e sponse impact r e sponse 

r
d 

+0 . 7 0 4  +0 . 7 7 6  0 0 + 0 . 0 1 4  +0 . 0 7 3  

F +0 . 0 8 4  +0 . 1 92 0 0 - 0 . 0 0 1  -0 . 0 0 1  

i
f 

+ 0 . 2 2 6  +0 . 4 0 0  + 1  + 1  -0 . 0 0 3  -0 . 0 4 7  

fp +0 . 3 7 0  +0 . 4 5 0  + 1  + 1  - 0 . 0 0 6  ( b )  - 0 . 0 2 2  

( a ) S e t  o f  equa t ions 1 2 ,  1 4  and 1 5 . 

( b ) Th i s  f i g ur e  g iv e s  the r e s po n se i n  the pe r iod fol lowing the shoc k ; 
i n  the pe r iod o f  the shoc k the r e spon se wa s ze r o . 

6 5  Tab l e  D r equ i r e s  some expl anat ion .  The f i g u r e s  pr e s e n ted a r e  

t h e  impa c t  ( f i r st pe r iod ) and long - r un r e spo n se s  o f  t h e  l ev el s  o f  

t h e  e nd og e no u s  var i ab l e s  t o  a pe rmanent o n e  un i t  change in t h e  l ev e l  

o f  t h e  r e l ev an t  exog e no u s  v ar i ab le . Exce pt for F ,  whe r e  the r e spo n se 

i s  to a $ 1  b il l io n  chang e  i n  the n e t  for e ig n  a s s e t  po s i t io n  o f  the 
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Un i ted K i ngdom , the responses a r e  to chang e s  of one pe rcentage poi n t  

i n  t h e  exog e nous var i ables . Th u s ,  for exampl e ,  a pe rmane nt one 

pe rcen tag e  po i nt inc r ease in i
f

, [ 1 ]  the e u r odol l a r  i nterest r ate , 

eve n t u a l ly i nc r e ases i
d 

by 0 . 4  pe rcent ag e  po i nts , i nc r e ases i
x 

by 

one pe r c en tage po i nt , and dec r eases E by 4 . 7  pence to the dol lar . 

66 I t  should be noted that the two a l t e r n at ive i equat ions 
X 

( equat ions 1 3  and 1 4 ) y i e ld s im i l a r  r e s u l t s  for the r esponses of i
d 

and E to ch ang es in the exoge nous v a r i ab le s , a l t hough ev ident l y  the 

i r e sponses a r e  mor e sen s i t ive to the chosen equa t ion spec i f i cat ion . 
X 

6 7  The only d iv e r g ence f r om t he theo r e t i c a l  predict ions of the 

twe lve s ig n s  g iven in Table D occ u r s w i th the impact of changes in 

the dome s t ic gove r nment bond y i eld on the exch ang e r a te . The 

emp i r i c a l  mod e l  s imulat ions ind icate that an incr ease in the domes t ic 

gov e r nment bond y i e ld w i l l  lead to a r i se in the ster l i ng v a l ue of 

the dol l a r  wh i le the theo r e t i cal compar a t ive s tat ics pr ed i c t  a 

depr ec i at i on of th i s  exchange r a t e . As noted above , the re a r e  two 

pos s i ble exp l an a t i ons o f  the emp i r ical r e su l t ,  r e l a t ing to poten t i al 

r o le s  of the dome s t i c  bond y i el d  not mod e l led exp l ic i t l y  i n  th i s  

wor k :  as a pr oxy for expec t a t i ons of i n f l a t i on and as an endog e nous 

v a r i ab le wh ich i s  i t s el f dependent on the l ev e l  of the exchange rate , 

at l e as t ove r pa r t  o f  the est imat ion pe r i od . 

6 8  Pe r h ap s  t h e  mos t  str i k i ng conc l u s ion t o  b e  d r awn f r om t hese 

r e s u l t s  is the appar e n t  lac k o f  ar b i t r ag e  be twe en the dome s t ic and 

exter nal ma r ke t s  i n  s te r l i ng-denomi na ted asset s . Th i s  r e f lec t s  the 

d ive rgence be tween the domes t i c and e x t e r nal i nt e r e s t  r a tes o n  

th r e e-month ster l i ng depos i ts wh ich eme rged a t  t ime s d u r i ng 1 9 7 2- 1 9 7 9 . 

The causes of th i s  d i ve r g e nce a r e  p r e s umab ly the impact of exch ang e 

cont r o l s  on a r b i t r age oppor t u n i t i es be fore Oc tober 1 9 7 9  and the v e r y  

th i n  tr ad i ng i n  the th r ee-month e u r o s te r l i ng ma r ke t  for mos t ,  i f  not 

a l l , of the sample per iod . 

6 9  The r e  i s  ev i d e nce of th i s  impe r fect s ubs t it u t ab i l i ty i n  each o f  

t h e  s im u l a t ions desc r i bed above . For example , a l though incr eases 

i n  the e u r odo l l a r  i n t e r e s t  r a te and forward p r em i um are matc hed ( in 

[ 1 ]  Ho ld i ng a l l  the other exoge no u s  v a r i ables con s t an t . 
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abso l u t e  t e r ms ) by i nc r eases in the eur os ter l ing i n te r e s t  r a te , t he i r  

impac t on the domes t ic shor t-term i n te r es t  r a te i s  cons id e r ab l y  l ess . 

P r e d i c tably i n  t h i s  con t e x t  the ( pos i t i v e )  impac t of ( pos i t iv e )  

shocks t o  t h e  net for e i g n  asset pos i t ion of U K  r es idents is g r eater 

on the domes t ic i n te r e s t  r a t e . The or d e r s  o f  mag n i tud e  in th is 

l a t t e r  case a r e  of i n te r e s t  - a sus ta i ned $ 1  b i l l ion incr ease in the 

net for e i g n  a s s e t  pos i t ion i ncr eases the dome s t i c  shor t- term i n ter es t 

r a te by 1 9  bas is po i n ts wh i l e  for the ext e r na l  i n t e r e s t  r a te the 

impac t is ze r o . 

7 0  Or d e r s  o f  mag n i tude a r e  also of some i n t e r e s t  wi th r e spec t to 

chang es in the exchang e r a te . A pe r manen t on e pe rc en tage po i n t  

incr ease i n  the f ive-year bond y i e ld even tua l ly r a ises the s ter l i ng 

v a l ue o f  the dol l a r  by seven penc e to the dollar , wh i l e  a s us t a i ned 

$ 1  b i l l ion incr ease in the ne t for e ig n  asset pos i t ion lowe r s  th is 

exchang e r a t e  by 0 . 1 pence to the dol lar . 

7 1  These r e s u l ts a r e  s umma r ised i n  Cha r ts 4 and 5 , [ 1 )  wh ich p r e se n t  

the r e spon s e s  ov e r  t ime o f  i and E r espec t i v e l y  t o  pe rmanent 
d 

c hanges in the f i r s t  four exog enous v a r iables p r e s e n ted i n  Tab l e  D .  

I t  can b e  obs e r v ed that the fu l l  long - t erm e f fects can take up to 

twen ty pe r iod s to ma te r i a l ise , a l though mos t of the r e spon se has 

a l r e ady occ ur r ed w i t h i n  ten pe r iod s of the shoc k .  I t  i s  a l so 

ev ident that the r e spon ses of i have a tend ency to und e r s hoot or 
d 

ove r s hoot b e f o r e  conv er g i ng on th e i r  long- r un v a l ue s ; a l thoug h t h i s  

may s imply r e f l ec t  t h e  necess a r i ly l im i ted dynam ic spec i f icat ions o f  

the equa t ions , the t ime pa ths a r e  not implaus ible and p r ov ide no 

r e a son to r e j ec t  the mod e l  as a r e pr e s e n t a t ion , a l b e i t l im i ted ,  o f  

some of the i n te r ac t ions be tween f i nanc i a l  as s e t  ma r ke ts . 

7 2  In an at tempt to u t i l i s e  add i t ional av a i lable i n format i on , the 

r ed uced form e s t im a t ion p r oc ed ur e was r epeated us ing mon thly d a ta . 

The d r a wbac k i n  th is appr oach is that mon t h l y  d a t a  for F a nd Y a r e  

n o t  immed i at e l y  ava i labl e , n ecess i tat i ng t h e  cr e a t ion of mon th l y  

s e r ies e i ther b y  i n te r po l a t ion f r om t h e  qua r te r l y d a t a  o r  b y  t h e  use 

o f  pr ox y  v a r i ab les . In ter po l a t ion in tr od uc e s  spur ious fr eque nc ies 

i n to the mon t h l y  se r i es th us c r e at ed , wh i l e  the pr ox ies may fa i l  to 

[ 1 )  Char ts 4 and 5 a r e  d e r i v ed f r om equat ions 1 2 ,  1 4  a nd 1 5 . S im i la r  
t im e  pa ths eme r g e  f r om equ a t ions 1 2 ,  1 3  and 1 5 . 
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capt u r e  the unde r ly i ng r el a t i onsh i ps be tween the or i g i na l  data 

se r i es . I n  p r ac t ice , the i n t e r po l a t i on appear ed to cause problems 

only i n  the i
d 

equa t ion , and when the inte r po l a ted nomi na l  i ncome 

terms we r e  replaced by a g e n u i ne mon t h l y  ser i es o f  i n d u s t r i al 

produc t ion and r e ta i l  pr ices the spu r ious fr equenc y  pr oblem 

d i s appe a r ed . 

7 3  Enco u r ag i ng ly the r e s u l t s  f r om the mon t h l y  data gener a l ly 

con f i rm those d e r ived f r om t he q ua r t e r l y  da t a .  The r e s u l ts a r e  

p r e s e n ted conc i se l y  s i nce many of the issues d i scussed w i th r e spect 

to equat ions 1 2  to 1 5  r ema i n  r elevan t . 

i
d t  

= 0 . 5 7 0  + 0 . 3 2 7 i
d _ 1 

+ 0 . 1 8 9 i
d _ 3

- 0 . 1 6 1 i  - 2 . 8 7 7 E  
3 

( 0 .  8 1 ) ( 4 • 6 1 ) 
t 

( 2 • 3 5 )  
t 

( 2 .  6 9 )  
xt- 3 

( 2 • 1 7 )  
t-

+ 0 . 2 8 4 i
f 

( 4 . 4 4 )  
t 

+ 0 . 4 6 2 r
d 

+ 0 . 3 4 0 fp + 0 . 0 5 4 F
t_ 3 

+ 2 . 0 0�nY
t_ 2 

( 4 . 3 4 )  
t 

( 7 . 2 3 )  
t 

( 3 . 5 4 )  ( 2 . 5 4 )  

OLS , 1 9 7 2  May- 1 9 7 9  S eptembe r 

RSS 30 . 0 1 6  P ( 6 )  9 . 9 3  Q ( 9 )  2 4 . 47 
SE 0 . 6 1 6  p ( 1 5 )  1 0 . 57 Q (  1 5 ) 2 7 . 3 4 
- 2  
R 0 . 9 4 5  
DW 1 .  5 4  
LB ( 4 )  1 1 • 8 8  

( 1 6 ) 

Equ a t ion 1 6  i s  s im i l a r  to equat i on 1 2 .  The p r esence of a nom i na l  

i ncome t e r m  ( pr ox i ed b y  i nd u s t r i a l  p r od uc t ion and r e ta i l  pr i ce s ) , 

expr e s s ed as a f i r s t  d i f fe r e nce and t he r e fo r e  imply i ng t he absence o f  

a n y  long - r un leve l s  e f fect on i
d

, i s  the on l y  s ig n i f i cant d i f fe r ence 

be tween the equa t ions . The pos i t i ve coe f f ic i en t  on th i s  te r m  does 

not accor d  w i th the p r ed i c t ion of the theo r e t ic a l  mod e l . Howev e r , 

i t  should be noted that the theo r e t i c a l  p r e d i c t ion i s  d e r ived f r om a 

r es t r i c ted t r ansm i ss ion mech an i sm whe r e by an i nc r ease i n  i n come 

r a i se s  on l y  the tr ansac t ions demand for non- i n te re s t  bear i ng dome s t ic 

cu r r e nc y  d e pos i t s ;  i f  the incr e a s e  i n  i ncome i s  a l so perm i t ted to 

r a i se the demand for loans and for i n te r e s t-be ar i ng depo s i t s , then 

net upward p r e s s u r e  may be placed on domes t i c  i nte r e s t  r a te s .  

7 4  The i equa t i on s  e s t imated u s i ng mon t h l y  d a t a  reproduce the X 
spec i f i c a t ion probl ems r a i sed by the q u a r t e r l y  d a t a  r e s u l ts . 

Ag a i n , two equ a t ions a r e  p r es e n t ed : 
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i 
xt - 0 . 1 1 4 + 0 . 0 1 8 i

d _ 2 
+ 0 . 9 6 5 i

ft 
+ 0 . 1 28 r

dt
- 0 . 0 7 9 r

d _ 1 
( 0 . 8 8 )  ( 1 . 4 7 )  

t 
( 8 5 . 2 0 )  ( 3 . 9 7 )  ( 2 . 6 7 )  

t 

- 0 . 0 3 6 r
f 

+ 0 . 9 7 6 fp + 0 . 0 1 3 fp 
4 

( 1 . 3 3 )  
t 

( 8 7 . 0 5 )  
t 

( 2 . 2 9 )  
t-

OLS , 1 9 7 2  May- 1 9 7 9  Septembe r 

RSS 
SE 
- 2  
R 
DW 

LB ( 4 )  

1 • 2 3 1  
0 . 1 2 3 

0 . 9 9 9  
1 .  7 2  
5 . 4 0 

i 
xt 

0 . 9 9 4 i  + 1 . 0 20 fp 
( 4 0 6 . 0 4 )  

ft 
( 2 4 1 . 7 3 )  

t 

OLS , 1 9 7 2  May- 1 9 7 9  Septembe r 

RSS 1 .  5 9 5  P ( 6 )  3 . 3 2 
SE 0 .  1 3 5  p ( 1 5 ) 5 . 8 7 
- 2  
R 0 . 9 9 9 9  
DW 1 .  5 6  
LB ( 4 )  1 1 . 0 0 

Q ( 9 )  6 . 7 7  
Q ( 1 5 )  7 . 4 5 

7 5  For the exchange r ate the follow i ng equat i on was d e r ived : 

= 0 . 0 2 2 8 9  + 0 . 9 1 2 1 7 E 
1 

- 0 . 0 0 3 3 0 i
d _ 1 

+ 0 . 0 0 5 96 r
f 

( 1 . 5 2 )  ( 3 9 . 1 6 )  
t-

( 3 . 9 7 )  
t 

( 2 . 9 8 )  
t 

- 0 . 0 0 0 3 2 F  
2 

+ 0 . 0 0 3 2 4 fp 
( 1 • 6 2 )  

t-
( 4 .  0 4 )  

t 

OLS , 1 9 7 2  May- 1 9 7 9  Septembe r 

RSS 
SE 
- 2  
R 
DW 

LB ( 4 )  

0 . 0 1 26 
0 . 0 1 2 3 

0 . 9 6 5 1  
2 . 0 0 
3 . 4 4  

P ( 6 )  1 . 0 6  
P ( 1 5 ) 1 3 . 7 4  

Q ( 9 )  9 . 9 6 
Q ( 1 5 ) 2 1 . 2 3 

Q ( 2 1 )  3 5 . 5 9 

( 1 7 )  

( 1 8 )  

( 1 9 )  

As w i th equat i on 1 5 ,  the coe f f i c i en t  on the l ag g ed depe nde n t  v ar i ab le 

i s  s i g n i f ic a n t ly d i f fer e n t  from un i ty ,  wh i l e  the ne t fo r e ig n  as s e t  

te r m  enter s wi th a smal l  neg a t ive coe f f i c i en t .  Un l i ke equat ion 1 5 ,  
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howev e r , i t  i s  now the cur rent r
f 

te r m  r ather than r
d 

wh ich ente r s  

w i th a s i g n i f icant po s i t i ve coe f f ic ie n t . Aga i n ,  t he theo r e t i c a l  

mod e l  doe s  n o t  s ug g e s t  a n  u namb i g uous e f f ec t  he r e , a lthough one 

explanat ion is th at the cap i tal out f low consequent on the i ncr ease i n  

t h e  for e i g n  c u r r e ncy secur i t i e s  y i e ld i nd uces a r i se in t h e  exchange 

r at e , E .  The absence of any expl ic i t  i
f 

terms i n  equa t ion 1 9  i s  

p r e s umably r e s pons i b l e  for the neg a t i ve coe f f ic i en t  on the l agged 

dome s t ic s hor t - t e r m  i nt e r e s t  r a te te r m ;  the othe r two equ a t ions i n  

t h e  sys tem dete rmi ne t h e  e f fect o f  change s  i n  i
f 

on the exchange 

r at e  as they feed through to i
d 

and t h u s  to E i ts e l f . 

7 6  Dynam ic s im u l a t i on o f  the equ a t i on s  e s t imated f r om monthly d a t a  

con f i r ms the i r  br oad s im i lar i ty w i th the r e s u l t s  d e r ived f r om 

qu a r t e r ly d a t a  wh ich a r e  r e por ted a bove . Thu s  equa t ions 1 6 ,  1 8  

and 1 9  tog e ther imply that a per manent $ 1  b i l l ion i ncr e a se i n  F w i l l  

r a i se i by 8 bas i s  po i n t s  w i th i n  three months and b y  1 7  bas i s 
d 

po i n ts i n  the long r un ,  wh i le E fa l l s  by 0 . 1 pence to the dol l a r  i n  

bo th the sho r t  and the long r u n ;  a s u s t a i ned one pe rcen tag e po i nt 

i nc r e a s e  i n  the e u r od o l l a r  i nt e r e s t  r at e , i
f

, i nc r e as e s  i
d 

by 4 1  

bas i s  poi n ts a f t e r  t h r e e  mon ths ( 3 3  i n  the long r un )  and lowe r s  E by 

0 . 2  pence and 1 . 2 pence r e spec t i ve l y .  Fur ther compa r i so n  i s  pr ov ided 

by the r esponses to chang e s  in r
d 

whe r e  i
d 

r i se s  by 6 6  bas i s  po i nt s  

a f t e r  th r e e  mon t h s  and 1 2 3 bas i s  po i n t s  in the long r un ,  wh i le E 

f a l l s  by 0 . 3  pence and 4 . 6 pence r e s pec t i vel y .  

7 7  These r e s u l t s  of a n  econome t r i c  appl i c a t ion of the theo r e t i c a l  

mod e l  a r e  enco u r ag i ng i n  a numbe r of r e spec t s . Each o f  the exog e nous 

v a r i ab l e s , w i t h  the except ion of nom in a l  GDP , i nc l uded i n  the mos t  

g e ne r a l  formul a t i on o f  the th r e e-equ at ion sys tem p r ov e s  to be a 

s i g n i f ic a n t  d e t e r m i nant of at l e a s t  one of the th r e e  endoge nou s 

v a r i ables i n  a s i ng le equ a t i on f r amewor k a nd t h u s  the i r  impact on 

each of the endog enous v a r i ables can be assessed w i th i n  the f r amewor k  

o f  mod e l  s im u l a t i on s . 

7 8  The ne t for e ig n  a s s e t  po s i t ion has been incl uded i n  prev i o u s  

econome t r i c  wor k  o n  t h e  exchange r at e ;  i n  p a r t i c u l a r  B r anson and 

H a l t t unen ( 1 9 7 9 )  e s t imate a spec i f i ca t i on of the exchange r ate 

equ a t i on d e r i ved f r om t he B r anson ( 19 7 9 ) mod e l  d i scu ss ed i n  S ec t ion 2 

o f  th i s  pape r .  

4 4  

Howeve r ,  i t  w a s  noted i n  that s ec t ion that the 



theo r e t ical mod e l  pr esented i n  th i s  pape r i s  mor e  gener a l  than 

B r anson ' s  mod e l  and prov ides for a mor e  compl e te analys i s  o f  mone t a r y  

pol icy . S imi l a r l y ,  the econome t r ic wor k  i n  t h i s  pape r r ep r es e n t s  a n  

impr oveme nt o n  the res u l t s  o f  B r anson and Hal t t unen , i n  that i t  

r ecog n i se s  the s imult ane i t y  o f  exchange r ate and i nt e r e s t  r a te 

dete r mi nat ion . 
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S ummar y  and conc l u s ions 

79 Th i s  pape r p r e se n t ed a mod e l  o f  some of the impo r t an t  l i nk s  

be tween the i n t e r n a l  and exter nal f i nanc i al ma r ke t s  o f  a sma l l  open 

economy . A po r t fo l i o  ba lance app roac h w as adopted to mod e l  the 

f i nanc i al s ec t o r  i n  wh ich , with a f le x i ble spot exchang e  r a te and 

wi th dome s t ic and exte r na l  assets denom i na ted i n  the same cur r e nc y  

n o t  ass umed to b e  pe r fect subs t i tutes , t h e  i n t e r e s t  r ates on dome s t i c  

c u r r e ncy d e nom i nated a s s e t s  and t h e  spot exch ang e r a te ar e 

s i mul t aneo u s ly d e t e r m i ned . Al though the mod e l  i nc l uded a wide r ange 

of a s s e t s  wh ich may be held by r es i de nt and non- r e s ident asset 

holde r s , a numbe r o f  s impl i fy i ng a s s umpt ions we r e  made to r educe the 

n umbe r of equ a t ions i n  the mod e l . From these , and t he addi t ional 

a s s umpt ion that f i nanc i a l  assets are s t r i c t  g r os s  s ubs t i tu te s ,  

compa r a t i v e  s t at ics r e s u l t s  we r e  d e r i ved wh ich r e l a ted t o  the r esponse 

of i n t e r e s t  r a t e s  on domes t ic c u r r ency a s s e ts and of the exchang e  

r a te t o  change s  i n  exog e no u s  v a r i ables such a s  for e i g n  i n t e r e s t  

r a t e s . A f u r t h e r  appl i c a t ion of the mod e l  was to d i sc u ss the 

r e sponse of seve r al d i f fe re n t  mone tar y agg r eg a te s to mone t a r y  po l icy 

chang e s . 

8 0  The mod e l  a l so p r oved to be s u i t ab l e  as a bas i s  for emp i r i c a l  

wor k ,  i n  wh ich r ed uc ed form e s t imat i o n  techn iques we r e  u sed t o  

e s t imate equa t ions for the t h r e e  endog enous v a r i ab le s  f r om UK d a t a  

for t h e  pe r iod s i nc e  t h e  f l oa t i ng o f  s t e r l i ng i n  1 9 7 2 . These 

e s t ima ted equat ions cons t i t u ted a sys tem wh ich , whe n  solved by 

dynam ic s im u l a t i on techniques , enab led u s  f i r s t  to i nve s t i g a te the 

abi l i ty of the sys tem to t r ac k  the path of the endoge no u s  v a r iables 

bo th w i t h i n  the e s t ima t ion pe r iod a nd beyond i t ,  a nd second to 

d e r i v e  the r esponse of these v a r i ables to chang e s  i n  the exog e no u s  

v a r i ab le s . The r e s u l t s o f  both the s e  i nves t i g a t ions we r e  enco u r ag i ng 

i n  t h a t  the sys tem t r ac ked r easona b l y  wel l ,  a t  l e a s t  unt i l  19 8 1 , 

wh i le the theo r e t i c a l  p r ed ic t ions o f  the mod e l  we r e  g ene r a l ly bor n e  

o u t  b y  t h e  empi r i c a l  r e s u l t s . One i n te r e s t i ng a spect of th i s  wor k  

was that dome s t ic and ex t e r na l  s te r l i ng de nom i nated a ss e t s  we r e  

e v i d en t ly not pe r f ect subs t i t u t e s  over the es t i ma t ion pe r iod , 

con f i r m i ng the u s e f ul n e s s  o f  a theor e t i c a l  mod e l  wh i c h  doe s not 
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assume pe r fect subs t i t utab i l i ty be tween these asse ts , at leas t whe n 

exchang e  cont r o l s  ar e p resen t . 

8 1  Neve r theles s , both the theo r e t ic a l  and emp i r ical sec t i ons o f  the 

pape r model only i mper fec t l y  two ar eas o f  subs tant i a l  theor e t i ca l  and 

econome tr ic d i f f i c u lty - exch ange r at e  expec t a t i ons and t he author i t ies ' 

r e ac t ion func t ions . Thu s , a l though th i s  pape r r epr esented a depa r t u r e  

f r om mos t  po r t fo l io ba lance models of inte r n at iona l f i nanc i a l  mar kets , 

i n  that i t  assumed ne i th e r  f i xed exch ange r a te s  nor pe r fect 

s ubs t i t ut ab i l i ty between domes t ic cur r e ncy assets , t he re rema i n  

impo r tant d i r ec t ions i n  wh ich futur e research i n  th i s  area m ig h t  

use f u l ly proceed . 
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S ta b i l ity 

I f  we wr i t e  equa t io n s  

t he Jacob ian , J ,  i s :  

Append i x  1 

and 

2 ,  3 

compar a t ive 

and 7 

M (  i
d

, 

X ( i
d

, 

s ( i
d

, 

M
id 

as : 

i 
x ' 

i 
x ' 

i 
x ' 

M .  1X 

X . 1X 

s .  1X 

E )  

E )  

E )  

M
E 

s t a t i c s  

= 0 

= 0 

= 0 

whe r e  M
id 

is the par t i al d e r iv a t ive o f  M w i th r e spec t  to i
d

, e tc .  

The pa r t ial d e r iv a t iv e s  o f  M ,  X and S w i th r e spec t  to both the 

e nd og e nous and the exogenous v ar iables are s ig ned in Tab l e  E , f r om 

the i n fo rmat ion in Table B and the assumpt ion o f  s t r ic t  g ross 

s ub s t i tu t ab i l i t y  wh ich impl i e s  that the par t i al d e r ivat iv e of the 

d emand for an a s se t wi th r e spec t  to its own r at e  o f  i n te r e st is 

g r e a t e r  i n  abso l ute v al ue than its par t i al der iv a t iv e s  wi th r e spe c t  

t o  e ac h  o f  t h e  r at e s  o f  i n te r e st o n  compe t ing asse t s . The s ig n  o f  

S
E 

i s  shown as neg a t iv e  on the add i t ional a s s umpt ion t h a t  F > 0 but 

it wi l l  al so be neg at iv e  whe n  F < 0 i f  F is s u f f ic iently smal l . 

As s ume : 

d i
d 

K
1 

M ( i
d

, i E )  = 
x ' d t  

d i  X 
K

2 
X ( i

d
, i E )  

d t  x ' 

dE 
S ( i

d
, i E )  = K 3  

x ' d t  
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I n  othe r wor ds , t he dome s t i c  depos i t  r a te i s  as sumed to fa l l  i n  

r e spon se to excess d emand for domes t ic depos i ts ,  the ex t e r n a l  depos i t  

r a te to f a l l  i n  r e spon s e  to excess d em a nd for ex t e r na l  depos i ts ,  

wh i l e  the exch ang e r a t e  is ass umed to r ise ( t he dome s t i c cur r enc y to 

d epr ec i a t e )  i n  r e spon s e  to an incr ease in r e s i d e n ts ' demand for 

for e ig n  cur r ency sec ur i t i es ,  a fa l l  in non- r es i d e n ts ' d emand for 

domes t ic c u r r ency sec ur i t i e s  or  a fall i n  the cur r e n t  accoun t s u r pl us 

( r i s e  in a cur r en t  accoun t d e f i c i t ) . 

d i
d 

d t  

d i  
X 

d t  

dE 

d t  

I 

I 
I 

J 
-"-

Ma t r i x  A 

k
1 

M . 
1 X  

i -
. 

* I 
d 

1
d 

I 

i i * 
X X 

E - E *  

whe r e  i
d

* ,  i
x

* ,  E *  a r e  the equ i l i b r i um val ues o f  i
d

, i , E .  
X 

I f  the sys t em i s  loc al l y  s table , d i
d

- >  0 as i
d

- >  i
d

* ,  etc ; th i s  

d t  

r e qu i r es t h e  m a t r i x  A t o  have e i g env a l u e s  w i t h  neg a t ive r e a l  pa r ts , 

wh i c h  i n  t u r n r e qu i r e s  the d e t e r m i na n t  of A to be neg a t ive . 

S i nc e : 

S i nce : 

I A I 

J M
1
.
d 

( X . S 
1 X  E 

X S .  ) 
E 1X 

+ M  ( X .
d

S .  - X . S .
d

) 
E 1 1 X  1 X  1 

M .  ( X  S -X S ) 
1 X  i d  E E i d  

i t  i s  a necess a r y  ( al though n o t  a s u f f ic i en t )  cond i t ion f o r  J < O  t h a t  

( X  . S - X S .  ) < 0 .  
1 X  E E 1 X  

I t  c a n  be shown that s t r i c t  g r oss 

s ubs t i t u t ab i l i ty i mpl i e s  that M
i d  

and X
i x  

are g r ea t e r  in abso l ute 

v a l ue than S .  and S . r e spec t i v e l y .  Hence i f  J < O , S
E 

mus t b e  g r ea t e r  
1 d  1 X  

i n  abso l u te v a l ue than X
E

. Th i s  i s  l i ke l y wh en the sma l l  ope n  economy 

is a net c r ed i to r  ( F> O ) - see Tab l e  E .  
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As s um ing s t ab i l ity and hence that J < O  and I S
E

I i s  g reater than I X
E

I 

( and I M
E

I )  the r e s u l ts l i sted in Tabl e  C are found by total 

d i f fe r e n t i at ion of equat ions 2 ,  3 and 7 and repeated use of C r amer ' s  

r ul e . 

Fo r ex ampl e , c on s id e r  cent r a l  ban k open-mar ke t ope r at io n s  i n  dome s t ic 

o r  fo r e ig n  c ur r e nc y  sec ur i t ie s .  

I f  d RC 
d 

d i
d 

d RC 
d 

+ 

d i  
X 

d RC 
d 

+ 

dE = 

d RC 
d 

+ 

c 
( and d r

d 
0 )  dG

d 
= 

[M
R 

( X . S
E 

) - X S -
J 1X E ix 

S
R 

(M . X - M X .  ) ) 
1X E E 1X < 0 

J [M
R 

( X
id

S
E 

- X
E

S
id

) - X 

S
R 

J 

S
R 

(M
id

X
E 

- M
E

X
id

) ) < 0 

[M
R 

{ X .
d

S .  - X .  S .
d

) 1 1X 1X 1 

(M .
d

X .  - M . X .
d

) ) 
1 1X 1X 1 > 0 

X
R 

R 

( M  . S
E 

- M
E

S . ) 1X 1X 

( M
id 

s
E 

- �s
id > 

- X
R 

{ M .
d

S .  - M . S id
) 1 1X 1X 

I f  d R� = d ( ES� ) ( and d r
d 

= 0 )  

d i  
X 

d RC 
d 

s o  

= 

+ { 1  + S
R

) { M .  X
E 

- M
E

X .  ) ) < 0 1X 1 X  

= 

+ { 1  + S ) {M .
d

X .  - M . X .
d

) ) > 0 
R 1 1X 1X 1 



Fo r chang e s  i n  rd : 

+ 

+ 

1 
= - -J [Mrd ( X . d S .  - S . d X .  ) - X d ( M . d S .  - ·M . S . d ) 

1 1X 1 1X r 1 1X 1X 1 

+ s rd (M . dX .  - M . x . d ) J  < o 
1 1X 1X 1 
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Tabl e  

S ig n s  

M .  
1

d 

M .  
1 

X 

M
E 

M
Z l 

X .  
1

d 

X .  
1 

X 

X
E 

X 
Z 2 
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< 

E 

o f  

-

0 ,  

-
= 

-

-
= 

-

-

the par t ia l  d e r i vat ives 

+ + 

o a f 
0 

b 
m

d 
O m

d 
m

d 
()"i + E Oi - a-- > 0 

1
d 

1
d 

1
d 

M < 0 , M .  < o ,  M < 0 , 
r

d 
1

f 
r

f 

+ + + + + 
a 

Eo m! dW 
f 

o m� o m
d 

TE + -- + 6E + m
d ow d E  

+ 

0 f 
m

d 
E OZl > 0 ,  

o m 
a o m 

f 
X X 

M
F 

+ 
a 

-
om

d = --
o w  

+ 

o m 
b 
X 

� + E � - �  1
d 

1
d 

+ + + + 

om 
a om 

a 
dW E om 

f 
X 

< 

X X 
oE 

+ --
ow 

- + -- + 
d E  oE 

+ + 

o m 
f om 

a 
X 

0 ,  
X 

Eo
--z2 

> X
F 

-
ow 

+ 

dW 
-
d F  

0 

+ 

f 
m 

X 

+ 

dW 

d F  

M
E

e < 

b 
om

d - --
o E  

> o ,  

&n
b 
X 

- --
oE 

> o ,  

0 

> 0 

b 
om

d 
M

R - - -- > 0 
o R 

> 0 

om
b -
X 

> 0 X
R - o R 



o a 
s

f 
S . - Oi + 

l
d 

l
d �:! 

b 
6 s

f 

� 
- E 

h
d 

o m
f f 

6m
f X 

+ -- + --
o i

d 
6 i

d 

S .  < 0 , s < 0 , s .  < o , s < 0 , SEe > 0 1 
X 

( s i nce 

dW 

dE 

r
d 

l
f 

+ + 

r
f 

a a b 6 s 
f 

6 s 
f 

dW 6 s 
f -- + -- -- + -- - E  0 E 6 W dE 6 E 

a 
6 s

f 
F and 0 < -- < 1 ) 

6 W  

( + + I f f 

+ + 

- - E 
! 6m

d 
6m 

1 -- + __ x 
' 6 Z 1 6 � 2 

f 
6m

f 
+ -­

o Z 3 

f I 
6S

d ( + -- I 
6 Z 4 , I 

a 
_ 6 s

f 
dW 

= QW""" d F  
-

) 

6 S
f 

[ a 

E = -- - 1 E < 0 o w , 

< 0 

' 
f 

' 

+ 
O s

d 

J < 0 
6 i

d 

> 0 
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i . 
d

. 

i : 
X 

E : 

fp : 

F :  

Y :  

Append i x  2 

Descr ipt ion and publ ished sour ces of d a t a . 
Abb r ev i a t ions used i n  r epor t ing the econome tr ic r es u l t s  

t h r ee-mont h  UK domes t ic i n t e r -bank r a t e  ( Bank of Eng land Quar ter ly 
B u l l e t i n  [ BEQB ] ) 

t h r ee-month eu r os te r l i ng i nt e r e s t  r a te ( BEQB)  

s pot exchange r a te ,  exp r es s e d  as pounds s t er l i ng per dol l a r  ( BEQB )  

t h r ee-mon th eur odol l ar i n te r es t  r ate ( BEQB)  

s econda r y  ma r k e t  g r oss r edempt ion y i el d  on UK gove r nme n t  
secur i t ies w i th f ive yea r s  t o  matu r i ty ( F i n anc i a l  S t a t i s t ics , 
pub l is hed by the O r g a n i s a t ion for Econom ic Co-ope r at ion and 
Deve lopment [ OECD ] ) 

s econda r y  ma r ke t  y i e ld on US gover nment secur i t ies w i th f iv e  
yea r s  t o  matu r i ty ( F i nanc i a l  S ta t is t ics , OECD ) 

t h r ee-mont h  forward pr em i um on the d o l l a r  aga i n s t  s ter l i ng ,  exp r es s ed a t  
a n  a n n u a l  per centage r ate ( BEQB) 

net for e i gn as s e t  pos i t ion of UK r es idents , $ b i l l ions ( BEQB) 

UK nom i na l  GDP , i ncome def i n i t ion ( Econom i c  Tr ends 1pub l i s hed by 
the Cent r a l  S t a t i s t ical O f f ice [ CSO ] ) .  Mon th l y  d a ta p r oxy d e r i ved 
f r om s e r i es for i ndus t r i al p r od uct ion and r e ta i l  p r i ces 
(Econom i c  Tr ends , CSO) 

Qua r t er l y  d a t a :  a l l  i nt e r es t  r a t es , the exch ange r a te and the 
forwa r d  p r em i um a r e  q ua r t e r ly ave r ages . 

Mon t h ly d a t a : a l l  i nt er es t r a tes , the exch ange r a te and the 
forwa r d  p r em ium a r e  end-month v a l ues . 

RSS : r es idual s um of squares 

SE : s ta nda r d  e r r or of the equa t ion 

DW : Dur bi n-Wa tson s t at is t i c  

LB ( r ) : Lj ung-Box s ta t i s t i c ,  d i s t r i buted ch i-squar ed ( r )  

P ( m ) : pa r ame t e r  s t ab i l i ty tes t s t at i s t i c , d i s t r i bu t ed 
ch i-squ a r ed ( m ) . Equat i on es t imated to m qua r te r s  
(months ) pr ior to 1 9 8 0  Q4 ( 1 9 8 0  Decembe r )  and used t o  
for eca s t  over the s ubs equent m per iods . 

Q ( m ) ; as in P ( m ) , w i th the equ a t ion es t imated to m qua r t e r s  
(mon t hs ) pr ior t o  1 9 7 9  Q3 ( 1 9 7 9  S eptemb e r ) 
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