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l 

I n t roduct ion [ l) 

l A f r equently commen ted upon but comp a r a t ively unr es ear ched a r e a  in 

t he f ie ld of bank ing beh av iour and cap i t al f lows is th e r e la t iv e ly 

r ap id expans ion of t he synd ic ated med i um-t e rm euro- c r ed i t  mar ke t .  [ 2 )  

Th is  i s  a ma r ke t  fo r 'r oll-ove r '  b ank  cr ed i ts ( d enomi nated 

pr edom i n an t ly i n  do llar s)  wh ich h ave been syn d i c at ed typ ica lly 

amongs t an i nt e r n a t ional g r oup of bank s .  The term 'roll-over '  

r e f lect s th e fact that th e cos t  of the loan is  a lt e red eve ry th r ee ,  

s ix o r  twe lve mon th s ,  depen d i ng on the or ig inal lo an agr eement 

( wh ich may g iv e  an opt ion to a lt e r , at r oll-over dates , the le ng th 

of t he next r o ll-ove r per iod ) , i n  line w i th r e igni ng i n ter -bank 

r a tes - typi cally th e London i n te r-bank o f f e r ed r at e  ( L IBOR) . The 

'spr ead '  ove r L IBOR - wh ich is a p r em i um charged by b an k s  - i s  

norma lly f ixed [ 3 )  for the li fe  o f  th e lo an . 

2 Th e synd ic ated med ium- t e rm euro-c r ed i t  ma r k e t  has become 

i ncr eas i ng ly impo r t ant  in r ecent ye a r s  as wo r ld paymen t s  imb a lance s 

h ave i nc r e ased and many gove rnme n t s  and gove r nmen t age nc i e s ,  f aced 

wi t h  a much g r e at e r  need to bor row abr oad , h ave tur ned to t h e  

bank i ng sys tem for f in ance , and to th i s  ma r ket  in par t icula r , wh e r e  

t h e  tech n ique of synd icat i ng c r ed i t s  prov i des econom i e s  o f  sc a le 

wh ich allow very la rge amoun t s  of funds to be r ai sed i n  ind iv i du al 

loan s at comp a r at ive ly low cos t .  

[ l) Th e au thor wo u ld li ke to acknowledge th e extens ive n umber 

of comme n t s  r ec e ived on ea r li er ver s ions of t h i s  paper . I n  

p a r t icula r  he wou ld li ke to thank John F lemmi ng , Susan Howson 
and Richard Po r tes for the i r  n ume r o u s  comme nts and s ug g e s t ions 
f rom wh i ch t he pap e r  and r es earch be nef i ted subs t an t i ally ;  and 
member s of the I n te r nat ional Econom i cs S t udy G r ou p  who made 
comme nt s on an ear li e r  ve r s ion of the p ap e r  wh ich was p r esented 
to th e i r  M ay meet i ng . 

[ 2 ) The emphas i s  on t h i s  ma r ke t  r e f lect s i t s  'v i s ib le '  n atur e -
banks  typic ally pub li c i s e  th e i r  par t ic ipa t ion in synd ic ated 

le nd i ng ,  o f te n  in t he form of 'tombston e '  adve r t i semen t s  in 
t h e  press . 

[ 3 )  I n  pr act ic e ,  loans have some t ime s ,  wh en the g en e r al leve l  of 

spr e ads h as f allen , been r e negot i a ted in order to r educe the 
spr e ad . 
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3 At the s ame t ime , t he t r e nd to inc r e a s i ng f i nanc ial i n teg r ation 

has con t i nued , encou r ag ed by the r e laxat ion of con trols on c ap i t al 

movement s .  Th is  process o f  i n te r nat ion ali sat ion of po r tfolios 

by we alt h  ho ld e r s and ban k s  has be en has tened by a n umbe r of 

i n nova t ions and t he dev e lopme nt of euro-cu r r ency m a r ke t s  and o f f shor e 

in te rmed i a t i on ,  i nc lud i ng syn d ic a ted euro- cu r re ncy b an k  len d i ng ,  in 

t he ma i n  i n t e r nat ional r e se rve c u r r ency ( the US dollar ) .  Th e r elat i ve 

expans ion of e ur o-cu r r ency le nd i ng h a s ,  howeve r ,  led to conc e r n  about 

i ts po s s ib le i n f lat io nary r o le and the soundness of the int e r nat ional 

bank i ng sys tem. I n  add i t ion ,  the sh a r p  dec line i n  the spr e ads b an k s  

c h a rg e  o n  t he i r  loa ns ( see C h a r t  A o n  pag e 2 2 )  and t he ma r ked 

le ng t he n i ng of lo an ma t ur i t i es in the synd ic ated e u r o- c r ed i t  mar ke t  

d u r i ng 1 9 7 8  and 19 79  - the per iod of t he so- c alled "bor r owe r s' 

ma r ke t" - h av e  become a sou r c e  of pr udent i a l  conce r n  bo th for the 

i n te r n at ional bank s and the i r  supe r v i sory au t ho r i t ie s . Th is  conce r n  

r es u lt s no t f r om t h e  abso lute level and len g t h  a t t a i ned by spr e a ds 

and matur i t i es r es pe c t iv e ly ,  b u t  f rom whe ther t he y  a r e  commensur ate 

w i t h  the r is ks i nvolved in such lend i ng . 

4 Howeve r ,  because of the comp a r a t ive yo ut h of t he m a r k e t  and t he 

v e r y  sho r t pe r iod fo r wh i ch d a t a  ar e ava ilable , t h e  na t u r e  o f  th e 

s ynd ic ated med i um- t e rm cr ed i t m a r ke t ,  wh ich i s  dom i n ated by pub lic 

sector bor rowe r s  who may bor r ow very lar ge amoun t s  i n f r equen t ly 

( a s ,  for  example , wa s the ca se for the UK Gove r nme n t ) , and th e 

pr esence o f  ' shocks ' ( fo r  example , t he He r st at t  bank i ng f a i lu r e  in 

June 1 9 7 4 ) wh ic h d i s tu r bed developmen t s  in t he euro-cu r r e ncy b an k ing 

sys tem , it is e x t r eme ly d i f f i c u lt to i n t e r pr e t  d ev e lopme nts i n  tha t 

m a r ke t wi th  any deg r e e  of con f idence . The obj ect ive of the 

pr e lim i na r y  r e se ar ch r e po r t ed i n  th i s  paper was to a t t empt to prov i d e  

a fr amewo r k  wi th i n wh i ch to an alyse ma r ke t  developments and also t o  

pr e se n t  pr e lim i na r y  econome t r i c  r e sults f o r  an equ a t ion explai n i ng 

t he leve l  of e u r o-ma r ke t  spr eads wh ich h as i ts b as i s  i n  t he analy t ica l 

f r amewo r k .  

mod el.  

Data  limi t a t i ons proh i b i t  mo r e  amb i ti ou s  t e s t ing of the  

5 Th e approac h  adopt ed w a s  to see k to  invest ig a te ( bo t h  theo r e t ic a lly 

and s t a t i s t ically ) , i n  lin e wi th e ar li e r  wo r k [l] t he role of 

( 1 ]  S e e  John s ton ( l9 7 9 a ) . 
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inter- r e la t ionsh ips between the eu r o  and dome s t i c  bank i ng systems -

spec i f ica l ly by cons ider i ng t heor e t ica l ly the por tfolio dec i s ions of  

banks - a s  a way of expla i n i ng deve lopments  i n  the synd icated med i u n.

te r m  c r ed i t  mar k e t ; and , when expla i n i ng movements i n  spr eads on 

synd icated euro- ma r k e t  loans , to exa mine the role of banks as 

f inanc i al  i nt e r med i a r i e s  in t he e u r o-c u r r ency ma r ke t . I n  th i s  

analy s i s  the spr ead i s  seen as a n  i nd icator of the clear i ng pr ice in 

the ma r k e t  for i nt e r med ia r y  s e r v ices i n  the syndi c a t ed med i u m- t e r m 

euro-c r ed i t  mar k e t . These i nc l ude the r e tu r n to banks from 

accep t i ng the lend i ng r i s k s  assoc i a ted w i th the pos s i b i l i ty o f  

d e f a u l t  by bor rower s  and t r ansfor mi ng s hor t - te r m  depos i t s  into 

med i u m- t e r m  loans and f u nd i ng r i s k s  a s soc i ated w i th ens u r i ng the 

l iq u i d i ty of  d epos i ts . LI BOR can be con s i de r ed the clea r ing pr ice 

in the mar k e t  for 'f i n a nc e '  de t e r mined l a r g e ly outs ide the synd icated 

loan mar ke t  i n  the g loba l mar ke t  for  dol l a r s  ( th e  dome s t ic do l l a r  

mar ke t  p l u s  euro-do l l ar mar ke t )  . [ l ]  

6 The theor e t i c a l  research  conce n t r a t e s  o n  the l i ab i l i ty a nd a s s e t  

manag e me n t  of  t h e  banks the mse lves and t ak e s  t h e  i n i t i a l  s upply o f  

funds t o  t h e  e u ro- ma r k e t  by non-bank wea l t h  holde r s  and f inal demand 

for c r ed i t s  l a r g e ly as g iven . Thi s  i s  equ ivalent to a s s u mi ng t h a t  

i n  t h e  syndica ted med i u m- t e r m  c r ed i t  mar ke t  a n u mbe r of  facto r s  c a n  

b e  t r eated a s  exogenous i n  a mod e l  of  t h e  bank l end i ng process  ( for  

example , the s upply and d e mand for funds and bor r ow i ng a nd len d i ng 

cond i t ions i n  n a t iona l money mar k e t s )  r at h e r  t h an a t t e mp t i ng to 

analyse these s i mu lt aneous ly w i th i n  a mor e  gene r a l  f r a mewor k of 

seve r a l  i n te r - r e lated mar ke t s . [ 2 ]  Th i s  i s  not to s ay t h a t  i n i t i a l  

s uppl i e s  or  f i nal de mand s for f unds a r e  u n i mpor ta n t  i n  expla i n i ng 

the vol u me of synd icated med i u m- te r m c r ed i t  lend i ng or  the 

developme n t  of  th i s  mar k e t . I ndeed , i t  h a s  a l r e ady been obs e r ved 

t h a t  t h e  e me r g e nce of a mar k e t  for synd i c ated c r ed i ts was the 

s i mu l taneou s outcome of i nc r ea s ed bor r ow i ng d e mands for ba lance of 

payme n t s  f in a nce and a n  inc r eased s upply o f  i n t e r n a t ional loans b y  

ban k s  ( and non-bank weal t h  holder s ) . As r eg a r d s  t h e  d e t e r min a t ion 

of  e u r o- ma r ke t  spr e ad s , howeve r ,  t h e  research  t a k e s  a s  a wor k ing 

hypothe s i s  a h ig h  e la s t ic it y  of the supply of i n t e r med i a t ion s e r v ic e s  

[ 1 ] See Johns ton ( 19 79 a) . 

[ 2 ]  For a n  example of the a l t e r n a t i ve approach , see F r eedma n  ( 19 77) . 
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to the e u r o-cu r r e ncy ma r k e t  by banks and a r e l a tively i ne l a s ti c  

demand f o r  in te rmed i a tion s e r vi ces b y  bor r owe r s .  Inva r iably , 

bank s i nvo lved in i n te r n a tion al bus ines s have we l l  e s tab l i s hed 

dome s ti c  lend i ng bases wh i ch ,  comb ined w i th the f r e e  en tr y  and ex i t  

of bank s to and f r om th e e ur o-cu r r ency ma r ke t, sug g e s t  tha t  th e 

e l a s tic i ty of supply of i n te rmed i ation serv ices in r esponse to 

c hang e s  in r e l a tive r e tur ns on syn d i c ated med i um- term e u r o- c r ed i ts 

s hou l d  be h igh ( s ub j e c t  to the absenc e  of dom e s tic r es tr ic tions ) .  

Bu t in add i tion ch ang e s  in th e sou r ce of f unds to ban k s  i n  th e 

e ur o-ma r ke ts may - d epend i ng on how ban k s  r eact to d i f fe r en t  suppl i e s  

of d epo s i ts - i nf luence abso l u te r e tur ns and the r efo r e  abs o l u te 

spr ead moveme n ts on euro-c ur r e ncy l end i ng . On the demand s id e ,  th e 

p r edomi n ance of sov e r e ign bor rowe r s  in the ma r ke t  - o f ten see k ing 

b a l a nc e  of payments f i nance - s ugge s ts tha t  demand may be f a i r ly 

i ne la s tic ; th i s ,  wh en combi ned w i th the h igh e l a s ti c i ty of supply , 

impl i e s  th at chang e s  i n  demand wou l d  h ave a gr e ater  impact on the 

vo lume of loans than on the spr e ad .  Th e th eor e ti c a l  analy s i s  is 

th us con ce r n ed only wi th the ope r ation of b an k s  i n  expl a in i ng spr ead 

moveme nts ,  bu t in the emp i r i c a l  an aly s i s  some a ttemp ts we r e  made to 

a l low for pos s i b l e  s imul taneou s ef fec ts by inves tig a ting ad hoc and 

not comp l e tely s atisfactory deman d  equations for synd ic a ted med ium

te rm e u r o-c r ed i ts. 

7 Th e ou tl ine of  the pape r i s  as fo l lows : Section 2 pr ov ides 

a gene r al ove r v i ew of the ana lys i s  and a de ta i led de sc r i p tion of 

one par ti cu l ar app r oac h  to mod e l l ing ba nk s '  i n te r n a tional l endi ng 

and th e de te rm i na tion of eur o-m a r k e t  spr e ad s ;  Section 3 con s ider s  a 

number of d a ta pr obl ems in es tima ting an equ a tion for the level of 

spr e ads , d i scu s se s  th e es tima tion procedu r e  and p r e s e n ts th e 

r e su l ts ;  a nd Sec tion 4 d e tai l s  the conc l u s i on s  and prov ides 

a summary of the theor etic a l  and emp i r ical analys i s . The 

appendix p r e se n ts a s l ig h tly mor e forma l tr e a tmen t  of the 

por tf o l io appr oach to the expl ana tion of bank s '  i nte r n a tional  

l e nd i ng beh av i ou r .  
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A mode l of ban k s '  inter nat ion a l  lend ing dec i s ion s and the 
determinat ion of euro-ma r ket  spr ead s  

An over v iew 

8 I t  h as been ob served that  t he r e  are  a number of v e r y  c lose 

li nks betwe en the sho r t- te rm e ur o-cur r e ncy and na t ional money 

mar ke t s ; ( l] i t  mig h t  th us  be r ea so n ab le to suspe c t  that  s im i la r  

li nks  could ex i st between med ium- t e rm mar ke t s  f o r  ban k  c r ed i t  i n  

dome st ic and o f f shor e money m a r k e t s .  Also , the d eve lopme n t  of 

syndicated med i um- t e rm e u r o-cur r ency le nd i ng seemed to re f lect a 

mor e  gen e r al t r e nd of in t e r n at ionali sat ion wh e r e by we alt h  ho lde r s  

and f i nanc ial in s t i t ut ion s have inc r e as ing ly o r i en t ated th e i r  

inve s tme n t s  towards i n te r n at ional as se t s ,  and n a t ional econom i e s  

h ave become inc r eas ing ly integ r at ed thr oug h t he ope r at ion of 

mult in at ional co rpo r at ion s .  I n  par t icular , b an k s  h ave und e r t aken a 

g r ow i ng volume of lend i ng and bor row i ng ove r se as ( both in t he 

domes t ic c ur r enc i e s  of the coun tr i es i n  wh ich they oper ate and in 

e u r o-cur r enc i es ) , e i the r thr o ug h  he ad of f ic e s  or the i r  b r a nches and 

s ub s id i ar ie s  in off shor e  ce n t r e s .  

9 L i ke non- bank we alt h  ho lder s ,  b an k s  c an b e  expect ed t o  se ek  

to d iv e r s i f y  the i r  as se t ho ld i ng s and to t r ade-off r is k s  and r e t ur ns 

i n  the i r  por tfolio s .  The search b y  bank s fo r ef fec t i ve ways 

of hedg i ng the r is ks of dome s t i c  lo an por t fo lios,  and the i r  de s i r e  

t o  take ad van t ag e  o f  the inc r ea s i ng t r e nd o f  i n t e r n a t ionali s a t ion by 

we alt h  ho lder s and bo r r owe r s ,  m ay be impo r tant e lemen t s  expla in i ng 

t he r ap id g rowth of i n t e r n a t ional, and par t icular ly e u r o- c u r r ency , 

bank lend i ng .  If , in gen e r al, dome s t i c  econom i c  ac t iv i ty and the 

r i s k s  of dome st ic bor rowe r def ault s are  cyc lic al, so th a t  t he r is ks 

i n  lend i ng to dome s t ic bo r rowe r s  a r e  pos i tively cor r e la ted , the 

scope for hedg i ng r i s ks in  p ur e ly dome s t ic lo an po r tfolios w i ll be 

lim i ted . The r i s k s  i n  i n te r n at ional lend i ng , howeve r , m ay appea r  

to bank s to be ind epe ndent of dome s t i c  econom i c  co nd i t i on s .  

I n te r n at ional lo ans prov ide ban k s  wi t h  a n  en h anced r ange o f  

i nv e stme n t  oppor tun it i e s  - wh ich allow th e d iv e r s i f ic at ion of 

c yc lic al, sov e r e ig n  and c u r r e ncy r is ks - and could pr ov ide banks 

[ 1 ] John s to n  ( 1 9 79 a ) . 
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with an a ttr active and eff ec tive me an s of i nc r eas ing the i r  lend i ng 

ac tiv i ty and reduc i ng ove r a l l  po r tfo l io r i sk s .  

10 Th e process o f  i n ter n a tional i sa tion h as bee n ha s tened by the 

developme nt of a numbe r of innova ti on s  on both the as se ts and 

l i ab i l i ti e s  s ide . Th e introduc tion of f loating - r a te bank c r ed i ts 

ann the developme nt of the techni que of synd ic a ti ng loans betwee n  

ban k s  a l l ows r is k  sh ar ing , pr ov ides econom i e s  of sc ale i n  l e nd i ng , 

and permi ts p a r tic ipatio n by r e l a tive ly sma l l  ban k s  who se i nvo lveme n t  

i n  i nte r n a ti onal len d i ng migh t o the r w i s e  be l imi ted by s i ze o r  

expe r ti se .  The deve lopme n t  of th e who le s a l e  and i nte r-bank mar kets 

i n  e u r o -cu r r enc i es h as f ac i l i tated both l i ab i l i ty manag eme n t  on the 

pa r t  of i nd iv id u a l  ban k s  ( wh i ch r educes f und ing r i sk )  and th e en tr y  

o f  non-US-based ba n k s  i n to dol l a r  and oth e r  cur r ency l en d i ng .  The 

r o l e  of non-US- based bank s h a s  recently as sumed par ti cu l ar impo r tance 

i n  th is  ma r ke t, wh ich g a i ned i ts in i ti a l  mome n tum f r om the exp ans ion 

of US b a n k s .  Th e US banks  h ad bene f i ted a t  the ou tse t f r om 

pos se s s ing a natur a l  depo s i t base i n  th e i n te r n a tional reserve 

c u r r ency - the US dol l a r . 

l l  The v a r ious i nnov a ti ons in ban k ing , wh ich h av e  r emoved or 

r ed u c ed con s tr a i n ts on ban k s ' i n te r n a tional  bor row i ng and lendi ng 

b e hav i o u r  and wh ich h ave themselves encou r aged f a s ter  ma r ke t  g row th ,  

a l so sugge s t  tha t  th e i n te r n a ti on al d iv e r s i f ic a tion of loan por tf o l ios 

may h ave become an impo r ta n t  e leme n t  in ban k s '  po l i cy decis ions , and 

a l s o ,  to some ex tent, fo r ced ba nk s to r e th i nk the i r  manag eme n t  

s tr a teg i e s . I n  some case s ,  b a nk s h e av i ly engaged i n  i n te r n a tional 

acti v i ti es h ave moved towards g l obal manageme n t  of the con so l id a ted 

b a l an ce sheets and p r of i t  s ta teme n ts of the who l e  o r g an i s a tion . [l ] 

The mod e l  

1 2  To model e leme n ts i nf l uenc i ng the gener al i n te r n a tional i sa tion o f  

b ank i ng and also to a l l ow for spec i f ic cos ts ,  r i sk s  and r e tu r ns 

invo lved i n  exte r n al i nter med i atio n ,  th e an a l y s i s  in i ti a l ly con s ider s 

th e portfo l io and optima l  cap i tal al loc a tion de c is ions of a par e n t  

b an k . Fo r ana lytic al s impl ic i ty ,  i t  i s  ass umed tha t  th e manageme n t  

of th e p a r ent ban k is  n o t  i tse l f  conc e r ned w i th the d e ta i led bu s in e s s  

[ l ]  On the i ss ue s  invo lved i n  g l ob a l  manageme n t, s e e  Moscowi tz ( 1 9 79 ) . 
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of bank i n g  - for examp l e ,  w i t h  managi n g  t he level of  depos i ts and 

lo ans - bu t re ac ts to prof i t  and ri s k  s i gn a ls rece ived f rom t he i r  

b ra nc he s ,  which, for t he purpos e of t he ana lys i s ,  c an b e  d i v ided 

i nto domes t ic and o f f s hore branches . The forme r are ass umed 

to ma ke loan s on ly to dome st ic custome rs and t he lat t e r  lo ans to 

i n tern at io nal bo rrowe rs . [l )  I t  i s  f urt he r  assumed t hat t he way 

t he manageme nt of t he parent bank re ac ts to t he se s i gn als i s  

determ i n ed by i t s  de s i re to max im i se a ( s ub j ect ive)  u t i l i ty 

f un c t i on [2 ) whic h, fo l low i n g  general po rt fo lio t heory ,  has 

a rguments i n  bo t h  t he expect ed lev e l  and ri sk  of re t u rn .  I t  

ac hieves i ts opt imum u t il i ty by allo cat i n g  vary i n g  p ropo rt ions of 

i ts given tot a l  c ap i tal s tock to its dome st ic and of f s ho re branches . 

1 3  T he ana lyt ic a l  approach adop ted , which i s  de sc ribed i n  detai l 

i n  t he append i x ,  i s  t he Tobi n-Ma rkow i tz me an-vari ance a n a ly s i s [3 )  

a l t hough t hi s  re s t rict s t he va ri a b les i n  t he dec i s io n  f unct ion . 

T hey a re t he rat io of expect ed ret urns to t he cap i t a l  ba se of t he 

b an k  and t he variance of re t u rn to t he squ a re of t he c ap i tal  base of  

t he bank , o n  t he a s s umpt ion t ha t  t he bank ' s  c ap i tal plac es two 

cons t ra i nt s on managemen t  be hav iour:  t he mana geme nt of  t he bank 

seek s to e arn a ret urn on s ha re ho lde rs ' c ap i ta l, whi le t he ban k 's 

c ap i t a l  provides t he cu s hion to t he b an k  a ga in st unexpec ted lo an 

los ses . [4 ) [5 ) 

[1 ) T hi s  assump t ion is , of  cou rse , hi ghly art i f i c i al, s ince dome st ic 

banks can and do make i n t e rnat ional loa n s , and i s  made on ly fo r 
i ll u s t rat ive purpos es . 

[2 ) Suc h a f unct ion need not exc lud e a dec is ion by t he bank to 
max imi s e  s hort- run prof i ts ,  but  wo rk on t he dec i s ion po lic i e s  of 
f i rms and ob serva t io n s  of  bank i n g  b e hav iou r s u gge s t s  t ha t  it is 
cert a in ly no t t he on ly dec is ion f un c t ion . O t he r  ex amp l e s  are 

t he �pt imi s at ion of s iz e ,  rat e of growt h, m a rket s hare or 

lon g- run re turn on equ i ty .  

[3 ) See M a rkow i t z  ( 1 9 57 )  a nd Tob i n  ( 1 9 6 5 )  

[4 ) I n  pract ice,  bank s wi ll tend t o  make prov i s io n s  out of  t he i r  
p rof i ts to cov e r  expect ed loa n  lo s ses . 

[5 ) I n  t his  mod e l, t he c ap i t al base of t he bank and t he cap i t al/a sset 

rat ios a re gi ven and f ix ed . I t  i s ,  howev e r, e asy to see t hat , 
i f  i n t e rn at ional po rt f o lio d ive rs i f icat ion by t he bank re duces 

i t s  ove rall le nd i ng ri s k ,  t he bank may w i s h  to reduce i t s  
c ap i t al/asset rat io and to expand i t s  tot a l  len d i n g  as i t  
d ive rs if ie s  i t s  po rtfo l io .  This may in t roduc e f u rt he r  

compe t i t ive e leme n t s  i nt o  t he growt h of i n t e rn a t ional b a n k  
lend i n g  w hic h complicates t he st at i s t ic a l  an aly s i s  ( s ee below ) . 
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Fo llow i n g  t hi s  approac h  and impo s i n g  a numbe r of add i t ional 

ass u mp t ions , it is s hown t hat t he opt ima l  a l l oc at ion of cap i t al to a 

bank 's of f s hore branches i s  a l in e a r  f unct ion of  t he d i f f e rence 

between t he rat io of  expect ed ret urn s to t he s t and a rd dev i a t ion of 

ret u rn s  on t he bank ' s  i n t e rnat ional and dome s t ic lend i n g. The 

f unct ion d epends on t he cov a ri ance of re t u rns on dome s t ic and ext e rn a l  

l e nd i n g, a n d  t he rat io of t he ma rgi n a l  u t i l i t i es of expec t ed re t u rn s  

t o  ri s k s  ( a s  me as u red by t he variance o f  ret u rn s )  i n  t he bank ' s  

u t il i ty f un c t ion . 

14 The tot al supply o f  capit al , and t he refore i n t e rn a t ional loans , 

i s  t he out come of  aggre ga t i n g  ove r i nd iv idual  bank s ,  w i t hi n  and 

acros s a n umber of coun tries . Unde r t he re asonably p l a u s i b l e  

a s sump t ions t hat t he demand for i n t e rn a t ional loans i s  sma l l re l a t ive 

to global  bank cred i t  aggre ga t e s  ( s ee t he append i x ,  pages 44 and 4 5 ) 

and t hat t he re i s  a hi gh e l ast ic i ty of s upply of i n te rmed i at i on 

se rv i ce s  to t he i n t e rna t i on a l  ban k i n g  system ( i n l i ne w i t h  t he 

f reedom which ban k s  have to ent e r  o r  leave t he i n t e rn a t ional ban k i n g  

m a rke t ) , t he aggre ga t ion ov e r  ind i v id u a l  banks imp l i es t ha t  in  s t a t ic 

equ il i brium t he rat io of  expec t ed ret urns to ri s k s  on i n t e rn a t ional 

loa ns is a we i ght ed ave ra ge of  t he rat io of  expect ed re t u rn s  to ri s k s  

on d i f fe ren t bank s ' dome s t ic lend i n g. T he we i ght s depend on t he 

s i z e  of t he b an k s ,  t he d iv e rge nc e be tween ri s k s  and re t u rns on 

i n t e rn at io n a l  and dome s t i c lend i ng ,  and t he a rgumen t s  i n  t he b an k s '  

u t i l i ty f unc t i on s .  T he exact equ a t io n ,  which i s  giv e n  a s  equ at ion 

24 in t he append ix , i s  wri t te n : 

E ( 7f ) 
e ----

0 
e 

w he re j = 1 , 2 • • • •  n ,  E ( 7f
e

) and E ( 7f
d

) a re res pe c t i ve l y  t he expect ed 

re tu rns on i n t e rn a t i on al and dome s t i c  l e nd i n g, a
e 

and a
d 

are t he 

s t a nd a rd d ev i at io n s  of  ret urn s on i n t e rn at ional and dome s t ic po rt fo l i os ,  

K i s  t he tot al c ap i t a l  bas e  of bank j ,  A i s  a con s t an t  te rm ,  and 

fo r each ban k j ,  B. = [ a U
E 

] 
J L4U

0 
( 1 - p

ed
) 

j ,  
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whe re U
E 

a nd ucr a r e  mar g i nal u t i l it i e s  wi th r espe c t  to the r a t io 

of expect ed r et ur n s  to th e cap i tal  base of the ban k  and t h e  var iance 

of r e t u r ns to the squ a r e  of the c ap i t a l  base of  the banks , o
ed 

the 

coe f f ic ient of  cor r e l a t ion be tween r e t ur n s  on exte r n a l  and domes t i c  

l oa n  por tfo l io s ,  and a i s  a con st an t  ( d e f i n ed i n  th e append i x ) . 

1 5  Th is f in a l  form s e ems a pl a u s i ble forma l i s at ion of wh at m i g h t  

b e  expe cted a pr ior i f r om an app l i c at ion of more g en e r al por t fo l io 

t h eory . An interest i ng f e atur e of th e equat ion is  that i t  may 

exp l a i n  why sev e r a l  na t ion al i ti es of ba nk s a r e  simu l t aneou sly 

i nvol ved i n  i nt e r n a t i on al bank  l e nd i ng . Eve n  whe n  in t e r nat ional 

compe t it ion pu shes r e t ur n s  on lo ans be low those ob t a i n ab l e  by some 

bank s on the i r  dome st ic  lendi ng , those ba nk s may cont i nue to lend 

b e c au se of the g a i ns that por tf o l i o  d iver s i f i ca t ion i ts e l f  g iv e s  

t o  the ove r al l  s t r u c t u r e  of th e bank 's por t fo l io .  The equat ion 

a lso exp l a i ns why at  t imes b an k s  of ce r t a i n  nat ional i t i es tend to be 

very  agg r e ss ive in the i r i nt e r n a t ional lend i ng s t r ateg i es , as t h i s  

coul d  r e f l e ct a r el at ive de c l i n e  in  the expe cted r et ur n s  these banks 

e ar n  on the i r  dome st ic  loans . 

1 6  Anot her poss i bl e  re ason for agg r e s s ive l en d i ng by cer t a i n  ban k s  

wh i ch can no t  be dea lt  w i th expl i c i tly w i t h i n  th is  s t a t i c  por tfo l io 

f r amewo r k ,  but wh i ch also seems con s i stent with  the model , i s  the 

a tt emp t by banks to adj u st the i r  loan por tfol ios fo l low i ng th e remov a l  

or  eas i ng o f  r e s t r i ct ion s on the i r  i n t e r n a t ional lendi ng .  Th is 

ph enome non may expl ai n for examp l e  the exp a nd i ng a ct iv i ty of J apanes e 

banks  in  1 9 7 8  and 19 79  i n  the e u r o- c u r re ncy m a r k e t  for synd i c ated 

l oans , fo l low i ng the eas i ng by the J ap anese  M i n i s t r y  of  F inance of the 

g u i de l i ne s  on the fo r e i g n  cur r en cy l e nd i ng of the i r  ban k s .  I t  h as 

a l so been argued that thi s was the r e ason for a r ap i d  expans ion of 

extern al len d i ng by US b an k s  fol low i ng the r emova l  of US c ap i t al 

cont rols i n  January 19 7 4 . [1 1  Such  dyn am i c f ac tor s in t r od u c e  

add i t io n al pr obl ems i nt o  at tempt s  to a s s e s s  the f actors  i nf l uen c i ng 

the moveme n t  i n  eur o-ma r ke t  spr e ad s ;  these problems a r e  d is cu s sed 

when the emp i r i ca l  r e sul ts  are r epor t ed in S e ct ion 3 .  

[l l S e e  Llewe l lyn ( 1 9 79 ) . 
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Ext e rn a l  f inancia l  int e rmed ia t ion and t he determ in a t ion of 

e u ro-ma rket sp reads 

1 7  Alt ho u gh po rt fo lio t heo ry in general, and equa t ion 24 in 

pa rt ic u la r ,  p rov id e s  an exp la n a t ion for t he expa ns ion of bank s '  

int e rnat iona l le nd in g a nd fo r t he equ ilib rium rat io o f  expected 

re t u rn s  to ris k s  on int e rnat iona l loans , t he approac h doe s not by 

it s e lf expla in moveme n t s  in t he le vel of sp reads on ban k s '  synd ica ted 

med ium- term le nd ing. To invest igate t his , it is necess ary a lso to 

a llow for t he va rious m ic ro- econom ic cos t s , ris ks and ret u rns 

in vo lv ed in f inanc ia l  intermed iat ion in ex tern a l  money ma rkets . 

18 T he ex is tence of  highly-deve loped in ter-bank ma rkets in euro

c u rrencies enables e u ro-banks to man a ge re la t ive ly e as ily and a t  

low c os t  t he ir tot a l  liab ilit ie s b y  borrowin g  ( o r lend ing) f unds . 

A numbe r of  facto rs may, however, in f luence t he ac t u a l  cos t of  

t he f u nd s at  whic h an ind iv id u a l  bank  can borrow f rom o t he r  banks in 

t he euro-c u rrency ma rket - for ex ample it s size , ex is t in g  indebtedness 

to o t he r  ba nks and whet he r  it re gu la rly p laces funds in t he in ter-bank 

ma rket . The se va riou s f ac to rs w hic h  in f lue nce t he bank ' s  c red it 

s t a nd in g  wit h  ot he r  ba n k s  in t he market le ad to some t ie rin g  of  

t he in t e re s t  ra tes whic h d if f e re n t  banks pay for f unds in t heir 

in te r-bank borrowing.  The mana gement o f  liab ilit ies in t he inte r-

ba nk market me ans t ha t ,  at  le ast  in t he s hort run ,  t he vo lume of 

e u ro-c u rre ncy le nd in g by a n  ind iv idua l ba n k  need not depe nd on t he 

primary s upply o f  depos it s  by non-ba n k  wea lt h  ho lde rs and t ha t ,  in 

t he absence of lega l rese rve requiremen t s , e u ro-banks need be le s s  

co nce rned t ha n  dome s t ic ba nks  w it h  main t a in in g  liqu id re serves to 

cove r  t he pos s ib ility of w it hd rawals o f  fund s .  As a re asona b le 

a pp roxima t ion , t he ba la nce s he e t  o f  a euro- bank cou ld t hu s  be writ ten 

a s :  

L = D + D  + k 
e nb b e 

whe re L
e 

is t he vo lume o f  t he euro-ba n k ' s  loa n s , D
nb 

and D
b 

are 

re spect ive ly t he supply of  depo s it s  b y  non-banks to t he ind iv id u a l  

e u ro- bank a n d  t he vo lume of  depo s it s  w hic h t he euro-bank t a k e s  ( o r  

le nd s ,  i n  whic h  case D
b 

< 0 )  f rom ot he r  bank s  in t he inte r-bank 

market , a nd k is t he capit a l  a llocated to t he euro-bank by it s 
e 

pa re n t . 

14 

( 1 )  



1 9  Assumi n g  t hat a ll loans a re made on a ro ll-over bas i s  and 

c harged on a vari able sho rt- t e rm i n t e re s t  rat e  (L I BOR) p lu s  spread 

bas i s  and for s imp li c i ty cons id e ri ng on ly a one-pe riod mod e l, t he 

i nd iv id u a l  euro- b ank ' s  pro f i t  equat ion can be wri t ten as : 

1T 
e 

whe re S i s  t he sp read ; r i s  t he s ho rt - t e rm i n t e re s t  rat e  

(LI BOR) c harged on t he loa n s  at t he begi nn i n g  of t he ro ll-ove r 

p e riod and , like ot he r  avera ge i n t e re s t  ra tes in  t he i n t e r-ban k  

market , i s  ass umed t o  be determi ned exoge nou s ly by t he a rb i t ra ge 

ac t iv i ty of  dome s t ic ban k s  wi t h  t he euro-c u rre ncy m a rk e t ;  f is  

t he p ropo rt ion of loans whic h def au lt ,  suc h t hat (S + r) ( 1- f ) L 
e 

i s  t he ret urn on non-default i n g  loans , fL is  t he los s  f rom 
e 

default in g  lo ans ;  r
nb 

i s  t he i n t e re s t  ra te paid on non-ban k 

depos i t s ;  a n d  r i s  t he co s t  of  f unds t he bank borrows i n  t he 

i n te r-bank mark e t ,  which may equal r
n b ·  

T his  prof i t  equat ion 

i gnore s ,  howeve r, f ixed cos ts and a lso t he co s t  of c ap i t a l, s i nce 

( 2)  

in t hi s  mod e l  c ap i tal is ' f ree ly '  endowed o n  t he of f s hore branc h by 

i ts paren t  i n  li ne w i t h  its opt im a l  po rtf o lio dec i s ion s , whi c h  

depend ,  inter ali a ,  o n  t he prof i t  a n d  ri sk  p rospec t s  of t he ext e rn a l  

branch. 

20 A n umber of  v a ri ab les in t he prof i t  equat ion are in  f ac t  

u n known to t he euro-bank - for example ,  t he propo rt i on o f  lo ans 

whic h w i ll de f ault d u ri n g  t he ro ll-ove r  period ; t he vo lume of 

we a lt h  ho ld e rs ' d epos i t s whi c h  a re w i t hd rawn w he n  t hey f a ll due for 

re newal [ l] a nd t hu s  t he amount of  borrow i n g  t he ban k may have to 

make in t he i n t e r- bank m a rke t d u ri n g  t he pe riod to mee t  i t s  lo an 

commi tme n t s ; and t he i nt e re s t  ra t e s  w hic h t he ban k wi ll have to pay 

for f unds i t  borrows in  t he i n t e r-bank m a rk e t  duri n g  t he ro ll-over 

( l] Depos i t s  wi t h  euro-banks a re p redomi n an t ly t ime depo s i t s  of a 
spec i f ic te rm w hic h can on ly be w i t hd rawn a f t e r  a spec i f ied 
d at e ,  e . g. t hree mon t hs hence . 
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To accoun t forma l ly for the se fac tor s it is the r e fo r e  

a lso as s umed : 

f 
-
f+u 

f 

r = r +u 
r 

E ( f) +u
f 

E ( r ) +u 
r 

E uations 3 to 5 s t ate th at defaul t r is k s  by bor r owe r s ,  f, fund ing 

cos t s ,  r ,  a n a  the non -bank s uppl y of depos its , D
n b

' a r e  a l l  

stochas t ic var iables wh ich c a n  d iffe r from th e ir expec ted v a l ues 

during the rol l-over per iod . [ 2] Eq uat ion 6 s ta tes that the 

in t e r e s t  r a te on  non-bank depos its is non- s toc h as t ic and set by 

(3 )  

( 4) 

( 5 )  

( 6) 

the b an k . Cl ea r l y  t h is ana l y s is could be compl ic a ted s ig nifican t l y  

by al lowing fo r int e r de pendenc ies between the var iables in 

equa t io n s  3 to 6 - fo r ex ampl e ,  between r
nb 

and D
n b  

or between 

[l ] N ieha ns and Hewson ( 197 6 )  d iscus s  a mode l  of in t e rmedia t ion by 
e ur o-ban k s  wh ich emphas ises the r o l e  o f  in t e r e s t  r a te unc e r t a in ty 

and ma t ur ity t r ans fo r ma t io n .  Th ese author s r e j ect the v iew that  
uncer t a in t y  s ur r o unding the s upply of we a l t h  ho lde r s '  d epos it s  
co ul d int rod uc e  add it ional  r is k s  in to t h e  l e nd ing po l ic ies o f  
e ur o-ban k s  and th ey emp h as ise in s t e ad the role o f  a ' ne a r ly 
per fect ma r ke t '  wh ic h  enables e ur o-ban k s  to bor row ' • • •  any 
r e levan t amo un t at the go ing ( b ut var iab l e )  r at e  • • • ' . I t  has 

bee n no ted t h a t  this is pe r h aps an  exag g e r ated v iew . The 

pr esent  mod e l  the r e fo r e  a l lows for the pos s ib il ity that r is k  of 
non- r en ewal  of d epos it s  by we a l t h  holde r s  c a n  h ave an imp act on 
e ur o- b an ks '  l e nd ing behav io ur . I n  pr act ical  t e rms , however , the 
fin a l  fo rm of t he equa t ion de r ived is v e r y  s im il ar if it is 

as s umed t h a t  the vo l ume o f  we a l t h  hol de r s '  depo s it s  ar e g iven and 
fixed at the beg in n ing o f  the r o l l-over per iod b ut ban k s  und e r t ake 
ma t ur it y t r an s fo r m a t ion on the ir int e r -ban k l iabil it ie s ,  th us 

in t r od uc ing unce r t a in t y  in to the e ur o- b an k ' s  int e r e s t  r a te cos t s  

in propo r t ion t o  the vo l ume o f  in t e r -bank  bo r row ing . 

[ 2] To keep the an a l y s is s imp l e , in eq uat ion 4 the expected cos t  o f  

funds in the int e r - bank ma r ke t , E ( r ) , h a s  been p l ac ed eq ua l  

16 

to th at set on the rol l-ove r c r ed it ,  r, and no a l lowance has  
been mad e fo r dev ia t ion s fr om th is int e r - ban k r ate accoun ted fo r 

by t h e  bank ' s  c redit s t anding . 



f and r .  This has not bee n done her e .  I n s tead ,  t he er ror te rms i n  

t he eq uat ions are r e garded a s  t he r e s iduals after  allow i n g  for t he se 

i nt er - r e la t ion shi ps which a r e  alr eady taken i n to accou n t  by t he bank 

in formi n g  i t s  ex pec t at ion s .  

2 1  S ubs t i t u t ing equ at ions 3 t o  5 i nt o  equ at ion 2 ,  us i n g  t he ba lance 

s hee t ident i t y  ( equ a t ion 1 )  to e li m i na te D
b

, and ass um i n g  fo r 

s implic i ty that e r r o r s  in t he b an k ' s  expec t a t ions r e gar d i n g  t he 

pr o po r t ion of loans whi ch def ault ,  i n t e rest  r ates i n  t he i n t er-ban k  

marke t and t he vo lume o f  non- bank depos i ts are i nde pende n t  o f  each 

o t her - t he lat te r  inde pende nce as sum pt i on r ef lec t s  t he compara t ive 

i nt e r es t inelas t ic i ty of non-bank f lows to re la t ive i nter-bank 

r a te s [ l] [2 ] - i t  can be s hown[3 ] t ha t  t he ra t io of expect ed pr of i ts 

to r is k  on t he bank ' s  ext e r n al lendi n g  can be wr it ten approx imate ly a s : 

E ( TI  ) 
e 

(J 
e 

= 

- - -
[ ( S + r )  ( 1 -f ) - r -f ] L  - ( r  -r ) D  + r k  

e nb nb e 
- 2 2 2 2 - 2 - 2 2 1/2 

[ ( S + r +1 ) L
e 

o
f 

+a ( L - D - k ) + ( r -r ) a ] 
r e nb  e nb nb 

( 7) 

[ 1 ] Thi s v i ew i s  an im plica t ion of ear li e r  wo r k  on t he determ i n a t ion 
of euro-cu r r ency i n t e r e s t  r at e s , see Jo hns ton ( 1 9 79 a ) , pa ge 4 3 .  

[ 2 ]  I n  pr act ic e ,  as noted above , i n t e r e s t  r a tes in t he i nt e r - bank 
market wi ll vary wi t h  f ac to r s  inf luenc i n g  t he i nd i v i dual bank ' s  
c r ed i t  stand i n g, i n c lud i n g  t he s iz e  of loa n  lo sses and pe r ha ps t he 
s i ze of t he ban k  as me as ur ed by i t s  non- bank d e po s i t  bas e .  To 
this ex ten t ,  the er ror te rms i n  t he equ at ions may be cor r e la ted . 

[3 ] The ban k ' s  prof i t  equ a t io n  can be wr i t ten as : 

whe r e :  

E ( 'IT ) 
e 

'IT = E ( lf ) +U 
e e 'IT 

= -[ ( S +r ) u  +u +u ] L  + u  o - (r -r ) u  + u  k +u u 
f f r e r nb nb nb r e r nb 

T he var i anc e of prof i t s  i s ,  t he r e fo r e ,  

whe r e : 

(J 2 
= 

f 

- 2 2 2 2 - 2 - 2 2 
[S + r + l] L 0 +0 ( L  - D  - k  ) + ( r - r )  0 

e f r e nb  e nb nb 

2 2 
a = E ( u  ) , 

r r 

2 
(J 

nb 

2 
and , to s impli f y ,  t he term i n  E [ ( u  u 

b
) ] has bee n i gnor ed . 

r n 

1 7  



I f  r
nb 

= r ( i . e . t he i n t e re s t  rate banks o f f e r  to p ay for non- b ank 

d e pos i ts is set at t he leve l  t hey expect to p ay for depo s i t s  i n  t he 

i n t e r- b an k  m arket - w hich wou ld be b ro ad ly con s i stent w i t h  compe t i t ion 

between i nd iv i d u al e u ro-b an k s  for t he aggre gate supply of non -b ank 

depos i t s  to t he euro-mark e t s )  and i mpos i n g  an assumpt ion u t i li sed in  

t he ap pend i x  ( see equat ion 15 )  t hat k = a L ( i . e .  ban k s  
e e e 

mai n t ai n  a f ixed c ap i t al/ asset rat io )  t he n  equ at ion 7 s imp li f i es 

to: 

E ( TI ) 
e 

- -
(S+ r) ( 1- f ) -r- f+ ra 

e 

[ ( S+ r+ lf o� + a� ( 1- a
e 

- o
nb

) 
2

1 
l/2 

L 
e 

( 8 )  

Thi s  s hows t hat t he rat io o f  expec t ed ret urns to ri sk  o n  bank s '  

e x t e rn al lend i n g  i s  a ( re lat i ve ly comp le x )  funct ion o f  t he spre ad ,  

L I BOR,  t he c api t al/ asset rat io , and f u nd i n g  and bo rrowe r  de f au lt 

ri s k s , but  i s  large ly i nd ependent o f  t he vo lume o f  loans whic h on ly 

en t e rs as a f actor i n  t he ove rall f und i n g  ri sk . T hi s  f actor 

re f lec t s  t he v i ew impli c i t  i n  equ at ions 4 to 6 t hat re s id u al i n te r

b an k  fund i n g  to mee t ,  s ay ,  a w i t hd rawal of  non -b ank depos i t s  m ay have 

a d e t riment al e f fect on t he f und i n g  cos t s  and ri s k s  pe rce i ved by t he 

ban k , even w he n  t he e x pected level of i n t e res t rates on ban k  and 

non - b an k  depos i t s  are t he s ame , bec ause of unce rt ai n ty abou t  i n t e re s t  

rate s  in t he i n t e r- b ank m arke t . [ l) 

2 2  W he t he r  i n  f ac t  t hi s  type of  ' endowment ' e f fect ex i s t s  and 

in tern at ional b an k  lend i n g  po licy re f lec t s  at le as t i n  p art t he 

prim ary supply o f  depo s i t s  by non - b an k  we alt h holde rs to t he 

e u ro-c u rre ncy mark e t , or whe t he r  i t  is po s s i b le to re gard e u ro-b an k s  

as perfec t li ab i li ty m an age rs w ho t re at d epos i t s  f rom non- b an k s  as 

pe rfect subs t i t u tes fo r t hose t ak en in  t he inte r- b an k  market , i s  an 

i nt e res t i n g  emp i ri c al quest ion whic h i s  cons id e red be low . I f  

[ l) I f ,  i n  add i t ion , o n  ave rage t he cos t  o f  non :b ank depo s i t s  i s  
somewhat les s  t han i n t e r-b an k depos i t s  r

nb
<r, pe rhaps becau s e  

1 8  

b an k s  unde rt ake more m at u ri ty t rans form at ion o n  non- b ank t han 
ban k  depos i t s , as s um i n g  a no rm al y i e ld c u rve , non -b an k  f lows 

cou ld have a f ai rly s t ro n g  i mpact on t he ove rall cos t of f unds 
to b an k s  in t he e u ro-cu rre ncy m arket . 



non-ban k  depos i ts and inter-bank depos i t s  t aken by a euro-bank are 

pe rfect subs t i t u tes and i f , i n  add i t io n ,  t he supply of de pos i ts to t he 

i n te r-bank mark e t  by dome s t ic bank s c an be ass umed to be perfec t ly 

e l as t ic ,  as emp i rical ev idence on t he rel at i on s hip between domes t ic 

and euro-cu rrency intere s t  rat es wo u l d  seem to s u gge s t  fo r 

th ree-mont h depos i ts ,  a t  lea s t ,  [1 ] t hen i n t e rn a t ion al bank lend i n g  

would be i ndependent o f  t he i n t e rn a t ional po rt fol io dec i s ions of  

non-banks and wou l d  depend only on t he lend i n g  po l icy of t he banks . 

Al t e rn a t ive ly , and pe rhaps mo re re al i s t ic ally , i f  they are no t pe rfe c t  

s ubs t i tu t e s ,  then f ac tors whi c h  m a y  in f l uenc e  t he su pply o f  non-ban k 

depos i t s  to the euro-cu rrency m a rk e t  - e . g. t he st ru c t u re of ba l ances 

of paymen t s  in  gen e ral and pe rhaps t he s i ze of  t he US c u rre n t  accou n t  

def ic i t  i n  part icu l ar - w i l l  be impo rta n t  det e rmi nants of t he vo lumes 

a nd terms of internat ional l end i n g. 

2 3  Anot he r  feature of  equat ion 8 i s  t he rel at i on s hip betwe e n  

expec ted prof i ts ,  L IBO R, t he bank ' s  cap i t al/asset rat io and t he 

spread . Look i ng only at t he n ume rator of equat ion 8 and as s u mi n g  

t ha t  t he p ropo rt ion of loans expect ed t o  de f au l t  (f) i s  clos e  to 

z e ro ,  pe r un i t  expect ed p rof i t  wou l d  be app rox ima tely give n by : 

E ( 7T ) = s + ra 
e e ( 9 )  

L 
e 

A n u mbe r of comme n t ato rs [2 ] have not ed t he ex i s te nce of an inverse 

re l a t ions hi p  be twe en spreads and s ho rt - t e rm in tere s t  rat es and 

at tri bu ted th is to an endowme n t  ef f ect a ssoc i ated w i t h  f u nd i n g  lo ans 

bot h  out of cap i t al and borrowed f unds , s uc h  t ha t  as L IBO R  ri ses 

the rate of re t urn on c ap i t al i nc reases . Wi t h  a f ixed cap i t al/ass et 

rat io and a t arge t  prof i t  ra te or ret u rn on c ap i t al ,  a hi ghe r L IBOR 

woul d  t hus , as equ at ion 9 s hows ,  be assoc iated w i t h  l owe r spreads . 

Howeve r, this a rgument c re at e s  logica l d i f f icu l t ie s ;  a co ro l l a ry of  

t he hypot hes i s ,  whi c h  i s  s l i ghtly pa radox i c al , i s  tha t ,  as equat ion 9 

a l so s hows ,  hi ghe r  cap i t a l/asset  rat ios s hould t hen also be a ssoc i ated 

w i t h  lowe r sp reads . 

(1 ] See Jo hn s ton ( l 9 7 9 a ) . 

[ 2 ]  See , for ex amp l e ,  Goodma n ( 1 9 80) . 
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24 Th is mode l  sugge s t s  that  it is wr ong to look at the r e t u r n  on 

capit a l  on ban k s ' e x t e r n a l  lending in iso lat ion.  Th e oppo r t un ity 

cos t of u s ing  c ap it al ex t e rn ally is not only the r e t u r n  on synd ic ated 

lPn din g, but r a ther the r ela t ive lev e l  o f  expect ed pr ofits ( and 

r 1s k s )  on dome s t ic and int e r n a t ion al loans , wh ich also depends on the 

c pi t a l/a ss et r at ios on dome s t ic and int er na t ion al lending . ( Eq ua t ion 

19 in the append ix shows th e complex re la t ionsh ip between opt ima l 

ext er na l  le n ding , dome s tic and ext e r n a l  capita l/asset  r at ios and 

ret u r n s  and r is k . ) A lso , to th e ex t en t  th at L IBOR move s in lin e 

with the gene r al leve l  o f  (dolla r and , th rough in te r e s t  arb it r age , 

non - do llar ) s hor t-t erm in t e r e s t  r a t e s ,  bank s will be s imilar ly 

' ndowed ' in the ir dome st ic and int e r n a t ional u se of capit a l, and 

moveme n t s  in LIBOR s hould not gene r ally in flu enc e the level of spr eads 

in t he euro-cur r ency n1a r ke t  inde pende n t  o f  lend ing ma r g ins in nat ional 

ba nk ing sys tems .  

25 Comb ining equ a t ion 24 ( t he equ ilibr ium por t fo lio r e lation s h ip 

between the r at io o f  expec ted r e t u r ns to r is k s on pa r en t  bank s '  

in te r n a t ional and domes t ic lo an po r t fo lio s ,  wh ich can be s implified 

by wr it ing A. for 
J 

B . K .  
J J ) L: B . K . 

J J 
wit h  e quat ion 8 for the r at io o f  

expec ted r e t u r ns t o  r is ks in exter n a l  financ ia l  in termediation wo u ld 

yield an equ a t ion to expla in the leve l o f  spr eads on synd ic ated 

medium-t erm e u r o- c r ed its in terms o f  a we ig h t ing of the r at io of 

re turns to ris k on dome st ic lend in q, the bank s' expec ted lev e l  of 

bo r r owe r de fa ult and fund ing r is k s ,  th e ca pit a l/a ss e t  r at io they set  

on their ex t er nal le nd ing, L I BOR , and the non -ban k supp ly of funds to 

t he e u r o- c u r re ncy ma r k et . Th e gene r al equ a t ion fo r the spr ead cou ld 

be wr it t en in a li nea r fo rm as : 

s �EA.  + E:  
D 

b [ E ( TT
d

) ] 

L
e j J a

d j 

( 10)  

The es t ima t io n  of an equ a t ion ba sed on this model, wh ich has to be 

simplified cons id e r a b ly comp ared with equ at ion 10 beca u se o f  many d a t a  

limit a t ion s ,  is d isc u s sed in t he next sec t ion . 

20 



3 

E mp i rical inve s t i gat ion of  an equat ion for t he level of spre ads 
on synd icated med i u m- te rm e u ro-c red i t s  

Dat a  con s iderat ions 

26 The deve lopme n t  of  a synd icat ed ma rke t  in med i um- t e rm euro- c redi ts 

is a re l a t ively new phenomenon , d a t in g  on ly f ro m  t he early 1 9 70 s .  

T he collect ion of d a t a  by t he B a n k  o f  E n gland o n  t he vol u me and 

t e rms of loans , which began wi t h  t he e arly development of the ma rke t 

wa s ,  and to some ex t ent s t i l l  i s ,  co mpara t ively uns a t i s f acto ry bec ause 

it depends al mos t en t i re l y  on pub l is hed so u rces.  At be s t ,  t hese data  

have al lowed t he co nstruc t ion of a reason ab l y  sa t i sf ac tory con s i stent 

qu arte rly se ries on spre ad s on synd ic ated med i u m- t e rm lo ans be gi n n i n g  

i n  19 74 Ql . Chart A i l lu s trates t he mov e me n ts in  t he ave rage spre ad s  

for pub l ic se cto r and pub l ic - gu a ranteed bo rrow i n gs fo r t he maj o r  OECD, 

mi nor OECD and non-o i l  l e s s- deve l oped cou n try ( L DC) group i n gs .  

27 Eve n  t hi s  series is not wi t ho u t  i t s  probl e ms .  Fi rs t ,  t he se rie s 

i s  rat he r  s ho rt fo r t he co nf ide n t  appl ic a t io n  of econome t ric analy s i s  

and the pe riod cov e red may be unrepresentat ive . As t he c hart 

i l l u s trates , t he spread mov e me n t  betwe e n  19 74 and 1 9 7 9  s hows on ly one 

' cyc l e ' in spreads . A s ucces s ion of  bank i ng f a i l u res in  1 9 7 4  - t he 

mos t  c ruc ial  of which wa s t he col lapse i n  June 1 9 7 4  of  t he Co logne 

bank , I . D. He rst a t t ,  due to heav y los ses s us t a i ned i n  fore i gn exc hange 

de al ing - produc ed mo re general fears abo u t  t he sol ve ncy of banks  i n  

t he euro-cu rrency ma rke t ,  c aused s ha rp mov e ment s i n  e uro-cu rre ncy 

in tere s t  rates , [ l )  and led bank s to w i t hd raw , at least  te mpo rari l y ,  

f ro m  e xpand i n g  t he i r euro-cu rre ncy bu s ines s .  I n  t hose c irc u ms t an c e s ,  

e v e n  thou gh t he He rs t at t co l l apse pri ma ri l y  i n f l u e nced co nf ide nce in  

c erta in b an k s  and t he ban k in g  sy s te m  and no t t he ri s k  of  de f aul t by 

borrowe rs , it  wo uld not have bee n  surpri s i ng if  ban k s  had sou ght 

s ha rply hi ghe r sp re ads on t he i r synd ic ated med i u m- t e rm euro- loan s to 

compens a te for t he increased ri s k s  involved i n  f und in g  lo an s ,  w i t h  t he 

i mpl ic a t io n  that t he d ecl in e  be twe en 1 9 7 6- 1 9 7 9  re fl ected only a 

[ 1 ) See Jo hn s ton ( 1 9 7 9 a ) , pa ge 3 9 .  
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r cov ry in con fidence . [l) Spec ific allowance may the re fore have to be 

ma d o tes t th e sig nificance of this event . 

28 A fu rth r d ifficult y with looking on ly at th d at a  on spread s  

is tha t it ig no r s th e movement in othe r len ding te rms wh ich may 

in flu ne th p ro fit abilit y of euro-cu rre nc y  b an kin g. The spread 

ban ks cha rg is only one e l  me n t  - a lthoug h probably the mos t  

impo rt ant - in a pac kag e of ' t e rms ' n ego t iated o n  the lo an by the 

�yn dic a t ing ba nks with the ir cu s tome rs . In add it ion to the spre a d, 

lo ans usu lly ca rry suppleme n t a ry fe es , a c ommitment fe e pa yab le 

on un dra vm fun cis , a front-end fee payable t o  the lead and eo-manag e rs ,  

and p rt ic ipation fe e s .  In fo rmation on the se fee s  is oft n not fully 

pub lic is ed .  The ava ilable evidence tends to s h ow tha t ov e r  time fe es 

Eluc t u  t direct ly with spreads , [ 2) a lthoug h certa in ind iv idua l lo ans 

with low s pr a ds have be en known to con ceal compensat ing high 

front- end fee s .  

29 The leve l of eu ro-ma rke t sp reads mig h t  also b e  expected to va ry 

direc t ly wit h th e matu rit y o f  lo ans in a simila r way to a normal 

yie ld cu rve in a dome s t ic mon e y  o r  bon d ma rke t .  Howeve r, a 

s t at is t ica l inves t ig at ion of a pooled time se rie s and c ro s s- s ec t ion 

sample of ove r 5 50 obs e rvation s cove ring the pe riod 19 7 4  Ql to 

19 79  Q 2, wh ic h wa s inv e s t ig a ted us ing cova ria nce an alys is , fa iled to 

r v al a n y  s ystema tic re la t ionsh ip be twe en spread s  and matu rit ie s on 

diffe rent loans , a lthoug h  the prac t ice of cha rg ing s plit sp rea ds on 

an ind iv id u a l  lo an , with h ig h e r  spre ad s  app lic ab le to th e la ter 

s t ag e s  o f  th e lo an , is quite common ; and an an alys is ,  under 

c e rta i n  res t ric t ive ass ump t ions , of the time se rie s of pe riod me ans 

fo r ce rt a in co unt ry g roup ings fou nd tha t an y c ro s s- sec t ion re la t io n sh ip 

wa s outwe ighe d b y  a ve ry high inv e rse corre la t ion be twe en spre ad s  

[ 1) T h e  au tho r h as , howe ve r, shown t h a t  t h e  re cove ry in int e r-ban k 

co nfid e n ce wa s much mo re rapid and that sho rt- t e rm in te re s t- rate 
diffe rent ia ls had re t u rned to the ir ' no rm a l '  lev e l  b y  m id - 19 7 5 ,  
see John s ton ( 19 7 9a) . 

[ 2] Ellis ( 19 80 )  h as und e rt a ke n  a s ta t is t ic a l  ex amina t ion o f  th e 
t ime -se ries and c ros s -sect ion al rela tionship betwe e n  sp reads and 

fe es which ind ica ted th is con c lu sion . 
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and mat u ri t i e s  ove r t i me . (l ]  Ch art B i l lu s t rates the ave rag e 

mov e me n t  i n  ma t u rit ies  fo r pub l i c  and pub l i c-g u ar an teed bo rrowe rs 

for c e rt a i n coun t ry g roup i ng s . 

30 Because no sys t e mat ic c ro s s- s ec t ion re l a t ions h ip be tween spreads 

and ma t u ri t i es c an be obs e rved and the t i me- s e ri e s  move ment of spr eads 

is c los e l y  co rrel ated w i th movement s in ma t u ri t i e s  and ava i l able dat a 

on f e e s , the sp read i t se l f may be ta ken as  an i nd i cato r  of the ret u rn 

to ban k s  fo r inte rmed i ary se rv ices in the synd ic ated med i u m- t e rm 

e uro-c red i t  ma rke t  in the econome t ric e s t i ma t ion . 

3 1  The spread equat io n to be es t i ma t ed w a s  w ri t ten as : 

s 
D

n b  
a + a def +a a +a r+a + l: A .  

o l 2 r 3 4 L
e 

j J ( l l ) 

1r1hich d i f f e rs f ro m  the mo re gene ral fo rm ( e quat ion 10)  by 

co mbi n i ng t he two va riables on t he ri s k  of d e f a u l t  by 

bo rrowe rs ( f  and o
f

) i n to def , [2) a gene ral p roxy for def au l t  

ri sk , a n d  subsu mi ng bank s '  c ap i t al/a s s e t  rat ios (a ) i n  th e 
e 

co ns t ant te rm. [3] Va ri ab l e s  fo r the cov a ri ance of  ret u rn s  on 

do me s t i c and e xt e rna l loan s are included i n  the A .  t e rms . To t h i s  
J 

[l) Th e de t a i l s  of the ana l ys i s  a re con t a in ed i n  Johns ton ( l 9 7 9 b )  
The fol low i ng re asons a re sugge s ted th e re f o r  the f a i l u re to 
f ind a s table  c ros s- s ect ion t rade-of f :  
( i )  a h e t e roge neous s amp l e  of cou n t ry borr owe rs w i t h i n  any 

cou n t ry g ro u p ;  
( i i )  a di f f e rent e l a s t i c i ty o f  the sp r ead w i t h  r es pect to ma rke t  

cond i t ions for e ac h  count ry g rou p ing ; 
( i i i )  t h e  pos s ib i l i ty t h a t  th e ma t u ri t y  e l a s t i c i ty of  the spr ead i s  

i t se lf a f unct i on o f  ma rk e t  co nd i t i on s ;  
( i v )  a de pende nce b etween ma rk et con d i t ions and the ma r ke t ' s  

pe rce ived ri sk  of any i n d i v i d u a l  bo rrow i ng g roup;  and 

( v )  a s ho rt and un rep res entat i ve s amp l e .  

[2) I n  th i s  con t ex t ,  i t  may be not ed that  on any pa rt ic u l a r  loan f 
2 

i s  e i t he r  0 o r  l and o
f 

= f ( l -f ) . 

[ 3 )  Wo rk on the l eve l of ba nk s '  c api ta l/ a s s e t  rat io s  ind i c at es that 

the se chang e  g rad u a l ly ove r t i me and fo r so me nat ional i t i es of 

ban k s  h ave h ad a t end ency to f al l .  Bu t for t he sho rt run of  

d at a  used h e re th e a s s u mp t ion of con s t an t  cap i t a l/ a s s e t  r a t ios 

may be re asonab l e .  
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was ad ded a var i ab l e  fo r the vo lume of med i um-term euro- c r ed i ts ML , 
e 

to tes t wh ether i n  f ac t  spr e ads we r e  independent of the vo lume of 

the se loa ns . ML is dif f e r en t  f r om L s ince L i s  the tot al size 
e e e 

of b an k s ' e u r o-c ur rency as sets  inc lud ing sho r t- term and non- synd icated 

medium-term c r ed i t s .  The s uppl eme nted equat ion i s : 

s = a +a def+a a +a r +a ML + a 

0
nb 

+ L: A. 

[ E�:d)] 

-- + E 
o l 2 r 3 4 e 5 L j J 

j e 

w i t h  a
l

, a
2

, a
4

>o , a
3

, a
5

<o and A . >o for a l l  j 
J 

3 2  The majo r i t y  of expl ana tory v a r iables in equat ion 1 2  are  

unobs e r vable and it  i s  necessary to sugg e s t  a number of obser vable 

pr oxies . Ba nk s '  pe r c ep t ion of def au l t  r is ks ,  def , wil l  vary f r om 

bor rower to bor rowe r. To avo id the d i f ficu l t ie s  of  quantifying 

t he r i sk s  invo l ved in l ending to a variety of pr iva te sec tor 

cor po r at ions the s amp l e  was therefo r e  r es t r icted to observat ions on 

publ ic s ec to r  bo r r owe r s  ( i.e. c r edits to sove r eign gov e r nme n t s , 

n a t io n a l i sed or s t ate-owned indu s t ri e s , and gove rnmen t-g u a r a n t eed 

credi t s ) . Howeve r ,  th is  s amp l e  included obser vat ions on a very d ive r s e  

s e t  of coun t r y  bor rowe r s  and wou l d  requ i r e  a f a i r ly det ailed ana lysi s 

of bor rowers ' d e fau l t  risk v a riab l e s  to expl ain both cross-sec t ion 

and t i me - s eries  v a r ia tions in spr ead s .  At this s t age , the obje c t ive 

of the r ese a r ch was not to at temp t to as se s s  f ac tor s infl uenc ing 

i ndiv i d u al coun t r y  r is k s  b u t  to exp l a i n  the moveme nt in spr eads 

ove r  t ime . Fo r this pu r pose , i t  seemed adequate to conside r on ly 

the ave r ag e  spr e ad s  for some f ai r ly homogeneo u s  cou n t r y  g rouping s 

and some indicat ive r i s k  ag gregates  wh ich i t  was thoug h t  mig h t  

inf l ue nce ban k s ' pe r c ep tion o f  individual  cou n t r ies ' de f a u l t  r i s k  and 

t h u s  th e ave r ag e  for the g roup as a who l e . The d a t a  se lec ted we r e  

( 1 2) 

ther efo r e  spl i t  in to three cou n t r y  g roupings - majo r OECD ' d efic i t ' 

coun t r ies , m i nor OECD and non-o i l  LDCs - and for each of these gr oup i ngs , 

two mac ro-economic 'r isk ' agg r eg a t e s  we re calc u l a ted - the ag gregate 

c u r r e n t  accou n t  ba l ance of  payment s of  the  g roup div ided by the 

ag g r e g a t e  expo r t s  of the g roup,  and t he agg r eg a t e  r e se r v e s  of the 

g r ou p  d iv i d ed by the g r ou p's agg r e g a t e  impo r t s .  Th roughou t ,  the 
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agg r egates for the maj or OECD coun t r y  g r oup i ng exc lud e the U n i t ed 

S t ates as the maj o r  reserve cur r ency coun t ry ,  and We s t  Germany and 

J apan as surplus  econom i e s ,  none of whose gov e r nmen t s  or pu b l i c  

sec to r  agenc i e s  bo r r owed in  t h e  syndicated c r ed i t m a r k e t  d u r ing th e 

s ampl e  pe r iod .  

3 3  Data on the s tock of bank s '  synd ica ted med i um- t erm euro-c r ed i t s  

a r e  un ava i l able . Th e Bank of Engl and co l l ec t s  dat a on the pub l i shed 

vo lume of newly- announced med i um-t erm euro- c r ed i ts ;  t h i s  se r ie s  is 

g r oss in  the sense that it  i nc ludes loans wh ich have bee n pr e or 

r e f i n anced and t ak e s  no accou n t  of r ep ayme n t s  or dr aw-down s .  I t  

was ther efore cor r ected f i r st by us ing da t a  f rom the Wor l d Bank 

pub l icat io n  Bor row i ng i n  I n t e r n a t ional Cap i t a l  Mar kets  on the vol ume 

of ident i f ied pr e or r ef i n anc i ng s  to obt a in a me a s u r e  of the ne t 

vo l ume of med i um- term bo r r owi ng ,  and then for es t imates of th e s i ze 

of  repayme n t s [ l )  to obt a in a me asu r e  of the stock of med ium- t e rm 

loans outst andi ng (ML ) • 
e 

E (TI ) 
3 4  The r at io of expected r e t u r ns to r i sk i n  domes t ic lend i ng 0 d 

d 
is  unobs er v abl e .  To pr oxy th i s ,  ' impl ic i t  spr eads ' o n  dome s t ic 

med i um- t e rm loans [ 2 )  we r e  calcu l a t ed for the Un i t ed S t at e s  and 

We s t  Ge rmany by subtr ac t ing the qu a r t e r ly ave r age level of th r e e-month 

i n t e r e st r at es ,  ad j u s ted fo r the co s t  of ho l d i ng non- i nt e r e s t-

be ar i ng dome s t i c r e se rve r equ i r eme n t s  to obt a i n  the e f f ec t ive cos t of 

sho r t - t e rm f und i ng to the ba nk in  th e dome s t ic ma r ke t ,  f r om pub l i shed 

d a t a  on the r ates charged by ban k s  in  these cou n t r i e s  on the i r  

[ l )  These es t ima tes we r e  d e r ived u s i ng the fol low i ng a s s ump t i on s : 

Ave r ag e  ma t ur i ty of  loans ( year s )  
G r ace pe r iod ( ye ar s )  

1 9 7 4  

8 
4 

1 9 7 5  

6 
2 

1 9 7 6  

6 
2 

Repaymen ts i n  equal amounts i n  qua r te r s  fol low i ng the end of the 

g r ace per iod , and the vo lume of  loans was ze r o  at t he beg i nn i ng 
o f  the s amp l e  per iod ( 1 9 7 4  Q l ) . 

[ 2 )  Th is  t re a tment ef f ect ively ass ume s t h a t  bank s '  perce ived r i s k  in  

lend i ng dome s t ically ( O
d

) is  co ns t an t  dur ing the e s t ima t io n  
pe r iod .  
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domes t i c loans . [ l ]  For the Un i t ed S t ates , the i n t e r e s t  r a tes used 

w e r e  the US seconda ry ma r k e t  th r ee-month ce r t i f icate of depos i t  (CD ) 

r a te  and t he weigh ted ave r ag e  of in t e r es t  r a tes on a sur vey of  long

term comme r c i a l  and i nd u st r i a l  loans of a l l  s i zes , r epor ted in the 

t ab l e  ' Te rms of l end i ng a t  commerc i a l  ban ks ' in the Fede r a l  Rese rve 

B u l let i n ;  [ 2 ]  fo r We s t  Ge rma ny , the th r ee-month i n te r-bank r ate and the 

lower of  the spr eads r epor ted in Tab le V6 of  the Deut sche B undesbank 

Mon thly Repo r t  fo r bank ' C r ed i t s in cu r r e n t  account ' of DM 1 m i l l ion 

and ove r  but less than DM 5 m i l l ion . I n  othe r coun t r i e s , i t  was l e s s  

obv ious w h a t  v a r i ab les m ig h t  b e  u sed a nd s o  n o  a t t empt w a s  made to 

pr oxy t he s e  coun t r ies '  bank s '  w i l l ingness to lend i n ternat ional ly , 

a l though t h i s  cou ld i n t r od uce an impo r t a n t  spec i f icat ion e r r or into 

the equa t ion , wh ich is  d i sc u ssed late r . 

3 5  Data  on the euro-c u r r ency mar ket in London , wh ich is  the ma i n  

ce n t r e  f o r  synd icated e u r o- c r ed i t s , wer e t a k e n  f r om t he table " UK 

ban k s ' l i ab i l i t i es  and a s s e t s  by customer " pu bl i shed i n  the f in anc i a l  

r e v iew o f  t h e  B a n k  of  Eng l a nd Qu a r te r ly B u l l e t in , a nd we r e  used 

to meas u r e  euro-ba n k s ' fo r e ign cu r r ency a s s e t s  and l i ab i l i t ies . 

I t  was unc l e a r  what var iable to use to proxy D
nb 

- the non-bank 

wea l t h holde r s ' s upply of  fund s  - s ince , i n  add i t ion to t ak i ng f unds 

f rom pr ivate wealth ho lder s ,  eu ro-ba n k s  a l so take depos i t s  f r om 

cen t r a l  mon e t a r y  i n s t i t u t ions ( CM I ) . Fo r the est imates r epo r ted ,  

D
nb 

i s  def ined a s  the for e ign c u r r e ncy l i ab i l i t i es of  UK banks to 

' ot h e r  UK r e s ident s '  a nd ' other  non- res ident s ' . ( 3 ]  

3 6  Two a l t e r na t ive fund i ng r i s k  prox ies for a we r e  con s idered , 
r 

name l y  the change in  r ,  t he q ua r te r ly average of three-month 

[ 1 ] The r a t ionale for mak i ng t he ad j us tments  i s  to make the ' impl ic i t '  
dome s t ic spr eads compa r ab l e  w i th  sp r eads charged by banks  i n  the 
e u r o-c u r r e ncy ma r ke t . In the e uro-c u r r e ncy mar k e t , ban k s  are not 
r equ i r ed to ho ld non- i n te r e st-bear ing r e serve r equ i r eme n t s  and 
there for e the nom i n a l  i n t e r e s t  r a te ( L I BOR) i s  equ ivalent  to the 
e f fect ive cos t o f  funds to ban ks in the euro-cur r ency ma r ke t , and 
the spr ead ba n k s  charge on t he i r  med i um- t erm loans cou ld be v i ewed 
as the r e t u r n  on loans net  of the mar g i n a l  e f fec t ive f u nd i ng cos t ,  

i . e .  LI BOR . 

[ 2 ]  S uch loan r a tes seem to exc l ude , howeve r ,  the cos t  of  ho ld i ng 

compen s a t i ng ba lances w i th US ban ks . 

D
nb 

[ 3 ]  The pr o f i l e s  fo r �· whe n  D
nb 

was meas u r ed to exc l ude and 
e 

incl ude CMI ho l d i ng s ,  we re , however , br oad ly s i m i la r .  
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eu ro-do l l ar inter -bank r a t e s  and the d i f f e r ence between the 

t h r ee-month euro-do l l ar inter-bank r a tes and the co s t  of US secondary 

mar ke t three-month CDs ad j u s ted for the co s t s  of  Feder al Depo s i t  

I n s u r ance and non- i n t e r e s t-bear ing r e se r ve requ i r ements i n  the Un i ted 

S t ates . The r at ionale fo r cons ide r ing the l a t te r  var i able was to 

i nvest ig ate the inf l uence of conf ide nce e ff ec t s  and thus a l so the 

imp act of the He r s ta t t  bank i ng co l l apse on the leve l of  eu ro-ma r k et  

spr eads . F i na l ly ,  to remove po s s i b le t r ends , nom i n al qu ant i t ies 

we r e  def l ated by t h e  index of i nd u s t r i al cou ntr ies ' expor t pr ices 

r epo r t ed in  I n te r n a t ional F i n anc i a l  Stat i s t ics and se ason al dumm i e s  

we re added t o  t h e  equat ions t o  al low for a po s s i b l e  se asonal patter n .  

Est imat ion of the equat ions 

37 As ou t l i ned , the s amp l e  was d i v i ded i n to th r ee co unt ry g r oup i ngs -

maj o r  OECD , m i no r  OECD and non-o i l  LDCs - g iv i ng th r e e  individual  

g roup equ at ions of the form of equ at ion 1 2 .  

3 8  I n  pr i nc ipl e ,  i t  wou l d  be expect ed that  a numbe r of facto r s  i n  

t he se i nd iv idual cou n t r y  g roup equ a t ions - spec i f ically f unding r i sk s ,  

t h e  impl ic i t  dome st ic spr e ads , t h e  level o f  L IBOR a nd the non-ban k  

depos i t  var i ab l e  - shou ld i n f l u e nc e  the spr ead on ban k s '  synd ica ted 

med i um-term euro-c r ed i ts equ al ly fo r al l gr oups of bor r owe r s  and so 

t he se r es tr ic t ions we r e  te s t ed , found no n- s ign i f icant [ l ]  a nd imposed 

o n  the equ a t ions .  

3 9  S im i l ar ly ,  i t  might be expect ed that  th e er ror te rms i n  on e 

coun try g roup ' s  equat ions cou l d  be cor r e la ted w i th the e r r o r s  in  the 

o th e r  coun t r y  g roup equ a t ions . To allow for t h i s  po s s ib i l i ty,  t he 

equat ions we r e  es t ima ted by a j o i nt gener al i sed least  squa r es ( GLS ) 

p r ocedu r e  wh ich al lowed fo r cont empo r a neou s cova r i a nce of the 

er ror s betwe en equat ions . Ot he rw i se i t  was ass umed that the 

d i s tu r bances i n  e ac h  equ at ion we r e  homosc eda s t i c  and uncor r e l a ted 

a nd th at off-d i agon al e leme n ts in the cov ar i ance ma t r ix of the 

d i s tur ba nces of two d i f f e r en t  equat ion s v an i sh .  ( 2 ]  

[ 1 ]  See The i l  ( 1 9 7 1 ) , pages 3 1 2 - 1 4 ,  fo r an ou t l ine of th e pr oce du r e .  

A t yp ic a l  F-test g ave the val u e  F
( l0 , 3 9 )  

= 1 . 2  b u t  var ied s l igh t ly 
depen d i ng on the prox i es u sed . 

[ 2 ] See The i l  ( 1 9 7 1 ) , pag es 306-1 2 .  
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40 Beca use of the very shor t r un of d a t a  - only twe n ty- two qu a r te r s  

i n  to t a l - i t  was cons id ered in appropr i ate wh en est ima t ing the 

equa t ion s to i nvest igate comp l ex l ag st ruc tur es on the expl ana to ry 

var iables . I n s t ead , the equat io n wa s s impl y f i t ted in cur r en t  

pe r iod form . Of the two prox i e s  used to me asur e b an k s '  pe rcep t ion 

o f  the probab i l i t y  of bor rowe r d e f aul t ,  the r a t i o  of ag g r eg a t e  

r e se rves t o  impo r t s  var iable g ave th e be s t  s ta t i s t ic al r e s ul t s ;  

t h e  othe r proxy te nd ed t o  b e  non- s ig n if ic ant wi th  an inco r r ect s ig n .  [ l ] 

Th er e may ,  howeve r ,  b e  a d i f f i cu l ty wi th t h i s proxy to the ex tent 

t h at mar ket bor row i ng is used to add to coun tr ies ' r eserve s .  On e of 

the pro x i e s  used to me a su r e  inter -bank f und ing r i s k ,  t he chang e  i n  

t h e  qua r te r l y  av e r age of  th r ee- month euro- dol l ar r at e s ,  took the 

cor r ec t  po s i t iv e s ign but wa s never found s ig n if icant { w i th a t- r at io 

typ ical ly l es s  th an un i ty )  i n  any of  the equ a t ions and was t h e r e fo re 

d ropped i n  f avour of the euro-doll ar/US CD d i f fe r en t i al . I n  the 

equat io ns , the th r e e-mont h euro-do l l ar r at e  was fo und non- s ig n if icant 

wi th a ' wr ong ' posi tive s ig n ,  sug ge s t i ng that th e obser ved inve r se 

r e l a t ionsh ip betwe e n  L I BOR a nd spr e ads was f u l ly account ed for i n  the 

equ a t io n by the gener al moveme n t  in ' impl i c i t '  dome st ic s pe ad s .  Of 

t h e  seaso nal dummi es con s id e r ed ,  o n l y  a f ir st quar te r se aso n al appear ed 

to impr ove the gener al expl ana to ry powe r of the equat io n s  and so th e 

r e su l t s r epo r ted inc l ud e  on ly th i s  v a r i abl e .  

4 1  The r es u l t s  fo r th e GLS e s timates of  the equat ion es t ima t ed 

a f te r  d r opping th e th r e e- mont h e u r o- do l l ar r at e  ar e r epo r te d  in  

Tabl e A .  Th ese pr ov i d ed a r ea so n ab le s t a t i st ic al f i t wi t h  l i t tl e  

ev idence o f  s ig n i f ic ant po s i t ive autoco r r el a t i on .  The coe f f ic ien t s  

on the impl ic i t  dome st ic spr e ad va r i ab l es a nd the non- ban k supply of 

d epo s i t s  var iable we r e  s ig n if icant and took the r i g h t  s ig n s .  Eva l u a ted 

at pe r iod means the coe ff ic ien t s  on the impl ic i t  US and We s t  German 

dome st ic spr eads imply tha t a one per cen t c h ange in  the se dome s t ic 

spr eads wo u l d  l e ad to a 0 . 1 6 %  and 0 . 09 %  chan g e  r espect i v e l y  i n  t he 

[ 1 ] Because o f  the om i s s i on of  l ag s ,  t h i s  r e s u l t i s  per haps not ve ry 

s u r p r i s i ng if bank e r s  r eact , in the i r  coun t r y  r is k  a s se s sme n t ,  to 

d at a  on coun t r y  per formance wh ich are only av a il ab l e  wi th a 

co ns id e r a b l e  l ag . Wh en the r a t i o  of  cur r en t  bal an c e s  to expo r ts 

wa s l ag ged one pe r iod ,  i t  took the co r r ec t  neg a t ive s ig n  i n  some 

of t he equ a t io n s  b u t  r ema i ned non- s ig n i f ic ant . 
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Table A 

Res t r ic ted GLS e s t imat es 

t- r a t ios in  pa r e n theses 

Depe ndent var i able the level of euro-do l l a r  spr eads (S)  for d i f fe r ent 

coun t r y  g r ouping s  in the equa t ion : 

Res t r i c t ed coe f fic ients  

S
DM 

s 
u s  

0 . 1 1 1  0 . 09 7  
( 3  . 10)  ( 3 .  5 5 )  

U n r e s t r icted coe f f ic i ents 

Ma j or OECD 

Con s ta n t  2 . 3 6 4  
( 5 . 02 )  

def  0 . 2 7 4  

(0 . 6 7 )  

ML -0 . 00 1 7  
e 

( 1 .  7 1 )  

D
l 

-0 . 1 17  
( 1 . 2 6 )  

- 2  
R o .  7 3 3  

DW 1 .  9 7  

F- t e s t  for r e s t r i c t ions 

Whe r e : 

r - r  
ed cda 

0 . 08 1  
( 1 . 18 )  

M i nor OECD 

3 . 19 7  
( 6  . 5 5 )  

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

-0 . 0019  
( 3 . 5 8 )  

-0 . 07 0  
( 1 . 06 )  

0 . 8 8 1  

1 . 8 9  

F
( 8 , 4 2 )  

1 . 2 8  

0
nb --

L 
e 

-10 . 3 80 
( 4  . 07 )  

Non-o i l  LDC 

4 . 8 67  
( 8  . 50)  

-2 . 5 3 9  
( 6 . 4 5 )  

-0 . 00 17 
( 5  . 0 1 )  

-0 . 090 
( 1 . 3 3 )  

0 . 8 8 7  

1 .  8 1  

' impl ic i t ' U S  domes t ic spr e ad ; 

' impl ic i t ' Wes t Ge r man dome s t ic spr ead ; 

r - r  
e d  cda 

d i f fe r e nt i al be tween t h r e e-month euro-do l l a r  r ate and 
r e s e r ve adj us ted cos t  of US t h r e e-mon th CDs ; 

def  r a t io of agg r egate r e s e r ve to impo r t s ;  

= a f i r st qua r te r  se asona l dummy 

a nd ML , as def i ned i n  the tex t . 
e 
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ave r ag e  l eve l of euro-do l l ar spr eads and that  an i nc re ase of 

one pe r cen t in  the propor t ion of eur o- bank s '  total  l i abi l i t i e s  due to 
D 

no n- ban k s  ( i . e .  
L

nb
) wo u l d  c ause a 1 . 1 7 %  f al l  in  the ave r ag e  level of 

e 

spr eads on synd ic ated med i um- t e rm eu r o- c r ed i ts .  

4 2  Th ese ' impl i c i t '  dome s t ic spr e ad e l a s t i c i t ie s  seem somewhat 

lowe r than m ig h t  hav e  been expect ed f r om t he appl icat ion of the 

To bi n-t-la r kow i tz  po r tfo l io analys i s .  Theo r e t ic a l ly ,  the coe f f ic ien t s  

a r e  a compl ex com b in at io n o f  f ac tor s ,  and it  i s  the r e fo r e  d i f f i cul t  

to say a p r i o r i wh a t  the ir  appr opr i ate s i ze should be . The use of 

pr oxy v a r iables may i n t roduc e s ig n i f i c an t  e r r o r s  in var iables , and 

the  om i s s i on of  any l ag s  in the r es po n se of eur o-ma r ke t  spr e ad s  to 

t hose in  nat io nal marke t s  may b i as the coe ff ic i en ts downward s .  

Neve r thel e s s ,  the low el ast ic i ty fo r the impl ici t level of US dome s t ic 

spr e ad s  i s  con s i stent w i t h  the obs e r v a t i on tha t th e lend i ng po l icy of 

US ban k s  in the euro-cur r ency m a r k e t  does not con t inuously dom i n ate 

the lev e l  of euro-ma r ke t  spr eads . I t  wo u l d  al so indicate th at to US 

bank s domes t ic and in te r n at io n al lo an s ,  pe r haps even af ter  a l l ow i ng 

fo r var i a t i on s  in the r is k  of r et ur ns  ( al thoug h t h i s cannot be tes ted 

i n  the pr e se n t  equ a t io n ) , a r e  l es s  than per fect s ubs t i tutes in t he 

sho r t  r un .  Fo r a large  num ber of r e aso n s - for  examp l e  the per iod 

be twe en l end i ng po l icy dec is ions by pa r en t  ban k s  and the time invol ved 

i n  mee t i ng po l icy ob j ec t i ves w i t h  regar d to expand i ng or co n t r act i ng 

bu s in e s s  by dome s t ic or o f f sho r e  br anch es - s uch a con c l u s i on and 

r e sul t may no t se em u n r e ason ab l e .  

4 3  Th e coe f f ic i en t o n  the proxy fo r de f a u l t  r i s k - the r at io of 

ag g re g a t e  re se rves  to impor t s ,  d ef - e n te r s  the m i no r  OECD and 

non- o i l  LDC g r oup equ at ions wi th a cor r ect and s ig n if ic ant n eg a t ive 

s ign  ( i . e .  a r i se in r es e rve s r e l a t ive to impo r ts r educes ban k s '  

pe r cep t ion th at coun tr ies  wi l l  d e f aul t on the i r  loa n s )  b u t  is , 

not s u r pr i s i ng l y ,  non- s ig n if icant i n  the maj or OECD equa t io n .  

The r es u l t s  i n  Table A a l so pr ov i d e  some ev idence tha t fund i ng r i s k ,  

a s  measur ed by the euro- do l l ar r at e  and r e se rv e- ad j usted US C D  r at e  

d i f fe r en t i al , h as h ad a sma l l  po s i t ive impac t on the l ev e l  of 

eur o-ma r ke t  spr e ad s ,  bu t the t- r a t i o  on t h i s v a r iable is l ow and in 
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oth e r  var iants  of  the equat ion est imated the var i able entered with  

the wr ong s ig n  and a neg l i g ib l e  t- s t a t i s t ic .  

44 A featur e o f  the res u l t s  i s  the neg a t i ve and s ig n i f icant 

coe f f ic ient  on the s toc k of  synd icated med i um- term euro-c r ed i t s  (ML ) • 
e 

A pr ior i i t  was expec ted t h a t , i n  l i ne w i th the theory developed , 

th i s  var i able wou ld have been non- s ign i f icant or at least wou ld h ave 

entered the supply equa t i on w i th a po s i t ive s ign . One plau s i bl e  

explanat ion for th is  r e s u l t  may be that , a s  suggested previous l y ,  

t h e  u s e  of  impl i c i t  domes t i c  spr ead var iables o n  only U S  and Wes t 

Ge rman dome s t ic loans has f a i led to cap t u r e  the compe t i t ive in f l ue nce 

o f  ban k s  of  other  nat iona l i t i es  on spreads in  the euro-c u r r ency 

mar k e t . I t  wou ld be expected t h a t  these compe t i t ive pr essures wou ld 

man i fe s t  themse lves bo th in a f a l l  in euro-ma r ke t  spr eads and in an 

incr ease in the vo l ume of synd icated med i um- t e rm lend i ng ,  cau s i ng a 

s ig n i f icant neg a t i ve co r r e la t ion . A l t e r nat i ve l y , the s toc k of  loa n s  

va r i ab l e  may b e  p i c k i ng u p  t h e  longe r- r un t r end b y  ban k s  to 

i n t e r na t iona l i se the i r  bus i ness and to compe te down the ave r age level 

of  spr eads . To test  th ese hypotheses t r end terms - a t ime t r end a nd 

the tot a l  s tock of  loa n s  - were ente r ed i n to the equ a t ions ; these 

f a i l ed to r emove the s i g n i f icant ly neg a t i ve coe f f ic i en t s  on ML • 
e 

4 5  An a l t e r n a t i ve expla nat ion for the r e su l t  i s  th at the spread on 

synd icated med i um- te r m  euro-c r ed i ts is the outcome of  an int e r ac t ion 

between the s upply a nd demand for c r ed i t s  and that the neg a t i ve 

coe f f ic ie n t  on the vol ume of loans i n  the supply equ a t ion r ef lec t s  

s im u l t aneou s equa t ion b i a s . [ 1 ] To inve s t igate th i s  pos s ib i l i ty ,  a 

fa i r ly ad hoc demand equ a t ion was est imated . The fol low i ng 

var iables wer e  hypothe s i se d  a s  plau s i ble facto r s  wh i ch i n f l ue nce 

coun t r i e s ' demand for s y nd icated med i um- t e r m  e u r o-c r ed i t s : the spr ead 

and the leve l of  shor t - t e r m  e u ro-c u r re ncy i n t e r e s t  r a tes , to meas u r e  

t h e  cos t  of  bo r r ow i ng synd icated med ium- term e u ro- c r ed i t s ;  the 

agg r eg a te c u r r e n t  account ba l a nce of  payme n t s  of the cou n t r y  g r o up i ng 

[ 1 ] The lowe r than expec ted coe f f i c i e n t s  on the impl i c i t  domes t i c  

spr e ad var i a bl e s  wou ld sugg e s t  tha t  s im u l t aneous equ a t ion b i a s  
coul d  b e  g r eater  th a n  h a d  been expected a p r ior i i f  t h e y  r e f lected 
a lowe r e l a s t ic i t y  o f  supply o f  i nte rmed i a t ion s e r v ices to the 

euro-c u r r e ncy mar ket  b y  ban k s . I noue ( 19 80) h a s  unde r t a ken a 
theor e t ical  s uppl y  a nd demand app r oach to the dete r m i na t ion of  
eu r o-ma r ke t  spr e ad s . 
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under i nvest ig a t ion , to proxy the f low d emand for  bal anc e of payme n t s  

f i nanc e ; a nd t h e  r a t i o  of  ag g r eg a te r es e r ve s  t o  impo r ts for the 

co un t r y  g r ou p ing , on t he ass ump t io n  th at by bor rowi ng in th e euro

c u r rency m a r ket coun tr i e s  seek to ac h ieve an opt imal r a t io for the 

l evel of  r e se rv e s  to impo r t s .  Al l var i ab les should en ter  th e 

dem a nd equat ion wi th a neg at ive s ig n .  

4 6  Th e s e  fact o r s  g av e  a r e asonab le s t a t i st ic al expl ana t ion [ l ] o f  

t h e  d em a nd f o r  med i um- t e rm euro-ma r ke t  lend i ng for  the non-o i l  LDC 

and the mi nor OECD g ro u p i ng s  but not fo r the maj or OECD coun t r i e s  

where both th e r e se rv e s  t o  impo r t s  and agg r eg a t e  cur r ent acc ou n t  

b a l ance of  payment s v a r iables took t h e  wr ong s ig n .  Fo r a l l  t he 

co un t r y g r oup equat ions , the coe f f ic ien t s  on the level of spr eads 

and L IBOR we r e  neg a t i v e  and s ig n if ic ant , b u t  the ave r ag e  e l as t ic i t y  

of t he demand f o r  synd ic a ted med i um- t e rm eur o- c r ed i ts wi t h  r e spec t 

to the spr ead ,  eval u a t ed a t  pe r iod me ans ( - 1 . 3 ) wa s l ar g e r  t h an 

w i th r es pe c t  to LIBOR ( - 0 . 8 ) . 

4 7  Th e r es ul t s  for  the supply equat io n no rma l i sed on t he spr e ad ,  and 

the d emand equ a t io n  no rm a l i sed on the stock of loans est ima ted by a 

r es t r ic ted two- s t ag e  l e as t  squa r es proced u r e ( 2S LS )  , [ 2 ]  a r e  re po r ted 

in Table B .  Th ese s imul t aneou s r es ul ts for the s up ply equat ion 

are ve r y  s im i l ar to the GLS e st ima tes ( Tabl e A)  a nd tend to r e j ect 

t he hypo th es i s  that simult aneou s equat ion b i as was a maj o r  problem 

o r  could account for t he s ig n if ic antly neg a t ive coe f f ic i en t  on ML • 
e 

4 8  A f ur t he r  p l a us ible  expl ana t ion fol lows f r om t h e  r e s u l t  ( no t  

r e po r ted i n  the t ab l e s )  t h a t  th e stock of  s ynd icated med ium- t e rm 

e u r o-c r ed i ts bec ame non- s ig n if ic ant whe n t h e  absol u te vol ume of  

no n- bank d epo s it s  ( D
n b

) wa s en te r ed in to t he e qu a t ion i n s t e ad of 
0

nb -
L
--. Th is  s ug g e s t s  a co l l i near i ty be twe en D

nb 
and ML

e 
and hence 

e 

[ 1 ] D u r b i n-Wa t so n  s t a t i st ics on t he se equa t io n s  we r e ,  howev e r , low .  

[ 2 ] The cho ic e of 2SLS r ef l ect ed the r el at ively uns at i s f acto r y  
spec i f ic at ion of the demand equ a t io n s .  I t  i s  we l l- known t h a t  a 
thr ee- s t age least  s qu a r e  ( 3SLS)  o n  a poo r ly- s pe c i f ied model c an 

wo r se n  the con s i s t ency o f  t he coe f f ic ient est im a to r s  a s  compa r ed 
to a 2S LS e s t ima tor . See The il ( 1 9 7 1) , pag es 5 28 - 9  and 5 5 2 .  
3 S LS e s t im a t e s  we r e  i n  f ac t  l i t t l e  d i f f e r en t  f rom t h e  2SLS 

r e po r ted . 
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Table B 

2 SLS r e s t r icted e s t imates 

t - r at ios in  parentheses 

Supply equa t ion norma l ised on the spr ead : 

0
nb 

5 
= a

o
+ a

l
5

u s
+ a

2
5

DM
+a

3
( r

ed
- r

cd a
) + a

4 L 
+as de f+ a

6
ML

e
+a

7
D

l
+ £ 

e 

Res t r icted coe f f ic ients 
0

nb 

s 5
DM u s  

0 . 1 3 5  0 . 106 
( 3 .  2 2 )  ( 3 .  3 3 )  

U n r e s t r icted coe f f ic i en t s  

Ma jor OECD 

Con s t a n t  2 . 3 7 9  
( 3 .  60)  

def  0 . 022  

(0 . 046 ) 

ML -0 . 001 4  
e 

( 1 .  3 1 )  

D
l 

-0 . 1 1 7  
( 1 . 2 2 )  

- 2  
R 0 .  7 2 8  

DW 1 .  9 7  

F - t e s t  for r e s t r i c t ions 

r - r  
e d  cda 

0 . 09 7  
( 1 . 19 )  

M i no r  OECD 

2 . 9 5 1  
( 5 . 7 7 )  

-0 . 4 9 9  

( 2 .  3 5 )  

-0 . 001 5  
( 2 . 7 1 ) 

-0 . 07 9  
( 1 . 17 )  

0 . 8 7 7  

1 .  7 4  

F
( 8 , 9 3 )  

1 . 1 3 

--
L 

e 

- 9 . 9 6 4  
( 3 . 3 4 )  

Non-o i l  LDC 

4 . 20 
( 6 . 9 3 )  

- 1 . 9 3 2  

( 4 . 3 8 )  

-0 . 00 1 2  
( 3 . 19 )  

-0 . 109 
( 1 . 5 7 )  

0 . 8 7 2  

1 . 6 0 

Demand equa t ion normal ised on ML : 
e 

Cons t a n t  

s 

Re s/M 

CA 

Whe r e :  
Res/M 

CA 
r 

ed 

ML 
e 

b
0

+b
1

S+b
2

r
ed

+b
3

Res/M+ b
4

CA+ £ 

Ma j or OECD 

29 4 . 70 
( 2 . 8 8 )  

- 8 8 . 201  
( 2 . 5 7 ) 

- 17 . 8 2 8  

( 3 . 16 )  

202 . 5 4 6  
( 2 . 18 )  

0 . 6 2 1 
( 1 . 16 )  

0 . 2 30 

o .  70 

M i no r  OECD 

8 6 6 . 9 2 5  
( 1 . 30)  

- 1 1 3 . 12 5  

( 4 .  3 0 )  

- 1 2 . 18 8  
( 3  . 1 3 )  

- 3 6 3 . 7 4 8  

( 8 . 7 5 )  

3 .  7 2 7  
( 7 .  6 4 )  

0 . 8 3 6  

1 . 17 

Non-o i l  LDC 

1 , 7 6 9 . 7 3 2  
( 6 . 9 3 )  

34 0 . 6 9 1  

( 4  . 08 )  

2 3 . 5 6 4  
( 1 . 9 2 )  

- 1 , 19 7 . 7 2 8  
( 6 . 3 2 )  

0 . 3 8 0  
( 3 .  6 4 )  

0 . 7 3 6  

1 .  2 8  

r a t io of  agg r egate reser ves t o  agg r eg a t e  impo r t s ; 

agg r eg at e  c ur re n t  account ba l a nce o f  paymen t s ; and 

ave r ag e  three-mon t h  e u r o-do l l a r  r a te . 
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t h a t  per h aps D
n b  

may act both as a f ac tor dete r m i n i ng e u r o-ban k s '  

f u nd i ng cos t s , a s  i n  Table A ,  a nd a l so a factor expla i n i ng the 

longe r - t e r m  i n t e r na t iona l i s a t ion of ban k i ng wh ich was otherwise 

picked up by the vol ume-of- loans ter m .  I f ,  i ndeed , t h i s  i s  the case 

i t  s ugg e s t s , together  with the h ighly s ig n i f icant value of  the coe f f ic i en t  
0

nb 
found o n  � · t h a t  non-bank por t fol io dec i s ions - a nd the number of  

e 
factor s wh ich a r e  l i ke l y  to i n f l uence the se ( ba lance of  paymen t s  

d e f i c i t s , r e l at ive i n t e r e s t  r ates , con f idence factor s ,  e tc . )  - a r e  of  

con s i de r ab l e  impo r t ance i n  exp l a i n ing the movemen t  i n  spr eads and the 

g e ne r a l  i nt e r n a t iona l i s a t ion of  ban k i ng . 
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4 

S umm a r y  and conc l u s ions 

49 Th is pape r  has repo r ted pr e l im i na r y  r e se arch on mod ell i ng 

i n te r n at ional bank i ng wi th the obj ect ive of expl ai n i ng recent 

d ev e lopme nts and the mov eme n t  of  spr eads in the synd ic ated med ium - t e rm 

e ur o- c r ed i t  ma r ke t .  Th e theor et ic al ana lys i s  concentr ated on the 

ope r a tion of ban k s  as f in a nc i al i ntermed i ar ies . I t  beg an by 

cons id e r i ng the gen e r al i n t e r n a t ional i sa t ion of bank ing and by 

ex am i n ing on e aspect of the po r tfol io dec is ions of banks - the i r  

c api tal al locat ion pol ic ies - iden t i f i ed a po s s ible theore t i c a l  l i n k 

betwe e n  the r e l a t ive r et ur ns  and r i s ks on ban k s ' dome s t ic and 

i n ter nat ional  le nd i ng .  Th is  led to spec i f ic con s ider at ion of the 

cos t s ,  r i s k s  and r e tur ns i nvolved i n  ex t e r n a l  in te rmed i a t i on to 

exp l a i n  movements in the spr eads on  synd ic a ted med i um- t e rm 

e ur o- c r ed i ts . I n  add it ion to the l in k s  wi th  r e t u r ns on loans i n  

n a t ion al ban k ing sys tems , th i s  analys i s  ide n t i f ied perce ived fund i ng 

a nd bor rowe r def aul t r i sk s ,  f un d ing co s t s  a s so c i a ted w i t h  the supply 

of  f unds to the euro-cur r e ncy m a r k e t  by we a l t h  ho lder s ,  th e level of 

LIBOR a nd euro-ban k s ' c api t al/ a sse t r a t ios as factors i n f l uenc i ng 

the level of spr eads on synd ic ated med i um - t e rm euro-cred i t s .  

50 A very l ar g e  n umber o f  d a t a  con s ider a t ions compl ica ted s t a t i s t ic al 

ana lys is  of an equat ion to expl ain the l ev e l  of spr e ad s :  the maj or i ty 

o f  var i ab le s  in the theor e t ic al equat io n  ar e no t ob ser vab l e ;  the per iod 

fo r wh ich d a t a  ar e av a il abl e is sho r t  and per h aps , bec ause of the 

pr esence of  shocks to t he i n t e r n a t ional ban k ing sys tem , un r epr es e n t a t ive ; 

and the r e l a t ive newn ess of  t he deve lopmen t  o f  synd ic ated med i um- term 

l e nd i ng makes i t  d if f i cu l t  to int e r pr e t obse rved r e l at ionsh ips 

b e twe en the expans ion of t h i s  l e nd i ng and t he moveme n t  in euro-mar ke t 

spr e ads . In  spi te of t he se dat a probl ems , pr e l im i nary  at temp t s  a t  

econome t r i c inves t ig at ions for t he per iod 19 7 4  t o  1 9 7 9  i nd ica ted 

s t a t i s t ic al ly s i g n i f i c an t  r el a t i onsh ips be twe en mov eme n t s  in e ur o

m a r ke t  spr e ad s  and calcul ated impl ic i t  spr e ad s  on loans i n  th e US a nd 

We s t  Ge rman dome s t ic money m a r ke t s ,  th e supply of depo s i t s  by we a l t h  

holder s to the eur o-cu r r e ncy m a r ke t ,  and a pr oxy fo r t h e  pe r ce ived 

r is k  of d ef aul t by bo r rowe r s .  The coe f f ic ien t s  o n  the se v a r i ables  

wou l d  s ug g e s t  th e te n t a t iv e  concl u s i o n s  th at to  ban k s dome s t ic and 

i n te r n at ional  lo a n s  ar e c l os e  but not per fect s ub s t i t u tes in the sho r t  
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r un and that the pr ima r y  supply of d epo s i ts by non- bank wea l t h  

ho lder s i s  a n  impo r tant e leme n t  expl ai n i ng t he mov eme n t  i n  euro-ma r k e t  

spr e ad s .  

5 1  The theor et ic al wo r k  a l so ind i c at ed tha t the ab sol u te l evel of 

L IBOR and d i s tur bances to f un d ing co s t s  in the int e r - bank m a r ke t ,  

s uch a s  fol lowed t he He r st at t  bank i ng col lapse , could co nt r i bu te to 

t he movemen t  in ban k s ' lend i ng ma r g i ns in t he e ur o-c u r rency mar ket . 

S t at i s tical  an al y s i s ,  however , r ej ect s the hypot he s i s  th at  f und ing 

r is ks we r e  a maj or f ac to r  and th at the cyc l ic al mov eme n t  in spr ead s 

obse rved d u r i ng t he per iod f r om 1 9 7 4  wa s only the r e sul t of  a shock 

to t he e u r o-cu r r ency bank i ng system .  LIBOR was also s t a t i s t ic ally 

in s ig n i f icant bu t thi s seemed to be account ed  for thr oug h 

moveme n t s  in t he l eve l of dome s t ic spr eads . 

5 2  A r esul t  wh ich i s  d i f f ic u l t  to exp l ai n in terms of t he sta t ic 

po r tfol io mod el i s  t he neg at ive r el ationsh ip betwe e n  the vo lume of 

l end i ng and the l evel of e u r o-ma r ke t  spr ead s wh i ch appear s to r ef l ec t  

dyn am ic featur es  of the mar ke t ' s  d eve lopme n t  s uc h  a s  b an k s ' 

wi l l ingn ess to expand r ap id ly syndicated med i um- te rm lend i ng i n  th e 

1 9 70s as the d emand eme rged . The r ea so n  fo r th i s  comp ar a t ively 

r apid exp an sion,  po r tfo l io theor y  sug ge s ts , may be found in the 

sear ch by b an k s  fo r effective ways of hedg i ng t he i r  loan 

po r tfol ios and in a r e l a t ive po r t fo l io d i sequ i l ibr ium as  r eg ards the 

b al anc e of  dom e s t ic and ext e r n al lendi ng r is ks and r et ur ns . 

St at i s t ical an al y s i s  also ind i c at ed t h a t ,  to some extent , t h e  

w i l l ingness o f  we al t h  hol de r s  t o  pl ace f unds in e ur o-cur rency mar k e t s  

h a s  inf l ue nced th i s  proce s s .  Th i s  analyt ical approac h  would s ug g e s t  

th at t he r ap id r ate of  g rowt h  of  i n t e r n a t ional ban k l e nd i ng i s  a 

c a tc h ing-up pr oce s s  wh i ch will slow down as  bank s ( and non-b ank s )  

move towa rds mor e bal anced po r t fo l io s .  I t  al so sug ge s ts t ha t th e 

n eg a t i ve r el at ionship obs erved betwe e n  spr ead s  and t he volume of 

synd i c at ed med i um- t e rm eu r o- c r ed i ts in t he 1 9 70s w i l l  be rever sed 

wi t h  impl ic at ions for the f ut ur e cos t  of bor rowi ng f unds in the 

s ynd i c a t ed med i um- t erm eur o- c u r r ency ma r ke t .  

3 8  



Append ix 

A mean-var i ance por t fo l io approach to b an k s ' i n ter nat ional  
len d i ng dec i s ions [ l ) 

5 3  As an appr o ach to analys i ng the inter n a t ional i sat ion of bank ing , 

th is  append ix con s ide r s  a mod el  of the po r tfol io de c i s ions of  a 

( p ar e n t )  b an k .  I t  i s  a s s umed that the man ag eme n t  of the pa r en t  bank 

i s  co ncer ned w i th the allocat ion of scarce capi tal re sourc es to 

d i f fe r ent par ts of its ope r at io n - spec i f ic ally in the mod el to 

i t s  exter nal ( i nter nat ional or e ur o-c u r re ncy) ac t i v i t i es  r a ther than 

to i ts dome st ic lend i ng act iv i t ie s .  Th e act ual det a i led bus i n e s s  

of bank i ng - f o r  examp l e ,  t he man ag eme n t  of  t h e  level of depos i ts 

and lo an s ,  and r eq u i r eme n t s  on the b an k  of ma i n t a in i ng l i qu i d r e serves -

is  the i nd iv idual r esponsi b i l ity of the d i f fe r en t  br anches o r  

de par tme n t s  of t he ban k s ' over al l  ope r a t ion s .  [ 2 )  The manageme n t  of 

a pa r ent  b an k  makes i t s po r t fo l io dec i s ions so as to max imi se a 

u t i l i t y  f unction wh ich has a s  argumen t s  th e expected level of r e t u r n  

and the r is k  o f  r et ur n .  

5 4  Fo l l ow i ng Tob i n  ( 1 9 6 5 )  i t  i s  a l so assumed that  these a r g um e n ts c an be 

f u l ly d e sc r ibed by two s t a t i s t ic s ,  the r a t i o  of  expect ed r e t ur n ( E )  

to the c ap i tal base o f  the ban k ( K )  a nd the r at io o f  th e st anda rd 

dev i a t ion of r e t ur n  (0 )  to the cap i t al base of t he b an k  ( K ) . [ 3 )  

Th e ut il i ty f un c t ion i s  wr i t te n  w i tho u t  los s o f  g e ne r a l i ty i n  te rms 
2 

of  
E 

and a 
K 

K
2 

as : 

[ 1 ) As con s t r uc ted , t h i s  appr oac h  does not t ake accoun t  of  d yn am ic 

fe a t ur e s  or the f ac t  that the synd ic ated med i um- term euro-cur r e ncy 
ma r ke t  is r el atively new and st il l eme rg i ng and tha t it s r apid 
r at e  of  g r owt h may r e f l ect a con t i nu i ng l e a r n ing pr oce s s .  In  

t h i s r espec t ,  the model i s  i nadequa t e .  Howev e r , the st a t ic 
analys i s  prov i d es a f r amewo r k  fo r g a ug i ng some of t he dyn am ic 
aspect s of the market ' s  devel opmen t  and for ide n t i f y i ng mor e  

r igor ou s l y  f actor s wh ich may be impo r tant  i n  expl a i n i ng the 
moveme n t  in e u r o- ma r ke t  spr e ad s .  

[ 2 ) At th is  s tage , ther efore , t he model d i f f e r s  f rom other app r oach es 
wh ich h ave bee n  developed to mod e l  ban k in g  be h av io u r ; see,  fo r 
ex ampl e ,  Bal ten spe rge r ( 1 9 80 ) . 

[ 3 )  The c ap i t al base of t he ban k  i s  a ss umed f ix ed ove r the d ec i sion 
per iod and no n- s toc h a s t ic . 
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u 

wh e r e :  

a u  
8� K 

U E  > 0 ,  

a u  
2 

a� 
K 2  

u 0  < o ,  

th at i s ,  i t  is ass umed ma r g i n a l  u t i l i ty i s  an incr eas i ng funct ion o f  

the r at io of expect ed r e t ur ns  to the cap i tal base of th e ba nk ; and 

th at par e n t  bank s a r e  r i sk ave r se .  

5 5  To t a l  r e tu r ns to the par ent bank ( R) c an be d iv i ded into th e prof i ts 

d e r ived f r om ext e r n al len d i ng and tho s e  der ived f r om dome s t ic l end i ng :  

R 

whe re Ti
e 

and Ti
d 

are r espe c t ively the per un i t  prof i t  on ext e r n al 

and dome s t ic lend i ng ,  and L
e 

and L
d 

ar e th e vo lume of  ex t e r nal 

and dome s t i c lo an s ,  r espec t iv e l y .  

5 6  S im i l a r l y the to t a l  cap i t al  o f  th e bank c an b e  d iv i ded i nto 

t h at a l l ocated to exter n a l  ( k
e

) and dome st ic ope r at ions ( k
d

) .  

K = k +k 
e d 

( 1 3 )  

( 1 4 )  

Mo r eove r i t  wi l l  be ass umed that th e bank ma i n t a i ns a f ixed r e l a t ion 

be tween the volume of ind i v id u a l  le nd i ng ope r at ions and the c ap i tal  

a l l oc at ed to these ope r at ion s . [ l ) 

[ l )  Th i s  assump t ion cou l d  be r e l axed w i t ho u t  s ig n i f ic ant los s of 
gener al i t y .  Seve r a l  s t ud i es have been c a r r i ed out  i n  wh ich a 

bank may v a r y  i t s  cap i t al r at io ,  accor d i ng to r e tu r ns ava i la b le 
i n  t he ma r ket , the co s t  o f  def aul t lo s s ,  and th e ava i l ab i l it y  of 
f in ance f rom the cent r a l  bank . See Ba l t ens pe rg e r  ( 1 9 80 ) . 
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Cl. L k 
e e e 

where Cl.
e 

and Cl.
d 

ar e th e cap i t al/asset  r a t ios for ext e r nal and 

dome s t ic le nd ing r espect ively . 

( 1 5 )  

5 7  Comb i n i ng equat ions 1 3  t o  1 5  t he tot al r e t ur ns  ( R) a r e  wr i t ten as : 

Tf k Tf
d

k
d 

R 
e e = + 

Cl. Cl.
d e 

[:: - ::] 

k 

Tf
d = + - K 

e Cl.
d 

The r at io of the expec ted r e t u r ns to c ap i t al i s  th en : 

E ( R) 
K 

and th e r a t io of the var i ance 

2 J % 2 p d
cr cr

d cr ( R) e e e 
) (- + 

K
2 2 2 Cl.

e 
a

d Cl. Cl.
d e 

of 

k
2 
e 

K
2 

k 
e + 

K 

r e t ur ns  to cap i t a l  squar ed 

� 2 k  
2 

P 
d

cr cr
d 

cr
d e 

( 
e e 

+ - + -) 
2 K a 

e 
a

d 
2 

Cl.
d 

Cl.
d 

i s : 

whe r e  p
ed 

is the coe f f ic ien t of cor r e l a t ion betwe e n  r e t u r ns on 

( ag g r egate)  e x t e rn al and dome s t ic l endi ng and cr! and cr� are 

r es pe c t ively the var i ance of r e t u r ns  on exter nal and dome s t ic 

po r tf o l io s .  

( 1 6 )  

( 1 7 )  

( 1 8 )  

5 8  D i f f e r en t i at i ng th e bank ' s  u t i l i ty f un c t i on w i th re spec t to k , 
e 

dU 
t he capi t al al loc ated to ext er n a l  le nd ing , and set t i ng 

dk 
= 0 

e 
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f o r  a max imum , [ l ]  y i elds the pa r e n t  bank ' s  opt ima l  al loc at ion of 

capi tal to ext e r n al lend i n g ,  k * : 
e 

U
E [E�:e) E ( nd J] 2 

a
e

a
d 

a
d 

2u
0 

- Pe d 
+ -2-

a
d 

a
e

a
d 

a
d k * K 

e 
2 2 

ae 

+ 
ad 

2 P
ed 0e 0d 

-2- 2 a
e

a
d a a

d e 

5 9  If  i t  i s  ass umed t h at the cap i t al/a sset r at io s of the ban k , 

� and a
d 

ar e funct ion s on ly of the r es pect i ve lend i ng r i s k s ,  

i . e .  a 
e 

f unctions  ar e o f  the form a
e 

= acr
e 

and a
d 

= aa
d

, [ 2 ]  t hen 

eq uat ion ( 1 9 )  c an be s impl i f ied to : 

k * 
e 

-u a E 
4u 0 

K + .!_ K 
2 

[ l ]  Fr om equat ions 1 7  and 18  i t  c an be eas i l y  shown : 

dU 
d k  

e 

[ 2 ] Th at i s  ban k s ' c ap i t al/asset r at ios on dome s t ic and ext e r n a l  
l e nd i ng a r e  f ixed p r opo r t ions , a ,  of t h e  r espec t i ve lend i ng 
r i sk s .  I n  some coun t r i es ,  e . g .  the Nether lands , bank s are  
r eq u i r ed to ho ld r is k/asset r at ios wh ich v a r y  wi th the r i s k iness 
of t h e  lo an s .  
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60 Th us the opt ima l  al loc a t ion of cap i t al to exter nal le nd i ng is a 

funct ion of t he d i f f e r ence between the r a t i os of expected r e t ur n s  to 

r i s k  on ext e r n al and dome s t ic lend i ng ,  the funct ion depend i ng on the 

cova r i ance of r et ur ns on dome s t i c  and ext e r n a l  lend i ng , and the r a t io 

o f  the marg i nal u t i l i t ie s  of r et ur n s  and r i s ks i n  the bank ' s  ut i l i ty 

f unct i on .  Fu r the rmor e ,  s i nce Ua < 0,  and - 1  < P
ed 

< 1 ,  and s i nce 

it is ass umed k = a L , i nd i v id u a l  bank s wi l l  have upwa rd-slop ing 
e e e 

s upply curves w i th r e spec t  to the r at io of expec ted r e t u r ns to r i s k s  

on i nt e r nat ional loans . 

Agg r e g a t ion and the equ i l i b r i um r e tu r n s  and r i s k  on ext e r n a l  loan s 

6 1  Equat io n  20 desc r ibed the opt ima l  capi t a l  a l loc at ion of c ap i t a l  

t o  ext e r n al lendi ng f o r  a n  indiv idual bank , j .  By agg r egat ing 

eq uat ion 20 over a l l  ban k s ,  wi th in  and acr os s coun t r i e s ,  it is po s s i ble 

to der ive the to t al a l locat ion of c ap i t a l  for ext e r n al lend ing as : 

6 2  I f  

I k  * .  
j e J 

-
(U

E
a v) 

= L 
4U 

_ ... 
j a j 

e = e 
for a l l  j ,  

[E (7T )] E ( 7T ) 
a . a 

e J e 

l 2 I K  . •  
j J 

( 2 1 )  

t h a t  is  a l l  ban k s  f ac e  t h e  same 

r e tu r ns and r i s k s  in  the i r  ext e r n al lendi ng oper at io n ,  and se t t i ng 

B .  
J 

t h en equ a t io n  2 1  can be wr i t te n  as : 

I k * .  
j e J 

E (7T ) 
e 

a 
e 

l: B  . K . j J J 
I B . K . j J J 

l 
+ -

2 
l: K  . •  j J 

( 2 2 )  

4 3  



6 3  I n  eq u i l i br i um 

E ( n  ) 
e 

E ( n ) 
e 

----- wou l d  be g iven a s :  
a 

e 

Th i s  s t a t e s  that  the r at io of expec ted r e t u r ns to r i s k  in 

ex t e r n a l  l e nd i ng i s  d e t e rm i ned by two set s of f ac tor s .  The second i s :  

a we i g h t ed ave r age of the r at io o f  expec ted pr of i t  to r i s k s  on bank s '  

dome s t i c  l e nd i ng , the i nd iv i du al we i g h t s  depend i ng on th e s i ze of 

t h e  i nd i v i d u a l  ban k , as measu r ed by K . , and the argument s in B .  
J J 

( i . e .  the cova r i ance be tween i nd iv i d u al ban k s '  dome s t ic and ext e r n a l  

l end i ng r i s k s ,  the s i ze o f  ind iv i d u al cap i t al r at io s ,  a n d  i n d i v i d u a l  

b an k s '  m a rg i n al u t i l i t ie s  w i t h  r es pect to expect ed r et ur ns and 

r i s k s ) . The f i r s t  i s  

k * .  

( 2  3 )  

6 4  Unde r th e assump t i on that  k * .  = a . L  * . , E� = [ L  * .  descr i be s  the 
e J e]  e J a . e J 

eJ 
total supply of i nt e r n a t ional loan s ,  o r  mor e  spec i f ically i n  t h i s case 

synd i c a t ed med i um- t e r m  eu r o- c r ed i ts and equal s ,  i n  equ i l ibr i um ,  the 

d ema nd for i n t e r n at ional  bo r r ow i ng . I n  pr act ica l te rms , t he s tock of 

synd i c a t ed med i um- t e rm cr ed i ts is sma l l compar ed w i th g lobal bank cr ed i t  

agg r eg a tes . At end-Sept ember 1 9 7 9 , th e o u t st and i ng s tock of pub l ic i sed 

s yn d i c ated loans wa s est ima ted at about $ 1 40 b i l l ion , wh i ch compare s 

w i th ou t s t and i ng dome s t ic and i nt e r na t ion al dol l a r  le nd i ng of US 

comme r c i al ban k s  and s av i ng s  ban k s  o f  abou t $ 2 , 000 b i l l ion and the to t al 

a s se t s ,  b ro ad ly de f i ned , o f  ban k s  of s i x  maj o r  i ndu s t r i al coun t r i e s  

( U n i ted S t at es , Un i t ed K i ng dom , . J apan , G e rmany , Fr ance and Swi tze r l and ) 

of $ 4 , 700 b i l l io n  at end-December 1 9 7 9 . A l so ,  b ec ause of the r e la t ive 
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newness of the eme rgence of demand for synd ic ated med i um- t e rm 

e u r o- c r ed i ts and the involveme n t  of an i nc r e as i ng r a ng e  of ban k s  of 

d i f fe r ent  n at ional i t i es as the ma r ke t  deve loped , who prob ab ly 

wi shed to al locate a l ar ge r  f r act ion of the i r  tot al c ap i ta l  to 

exter n a l  le nd i ng than , pe r haps , the ne t demands for new synd i c at ed 

med ium- t erm bor row i ng wou ld accommodat e in the sho r t  r un ,  i t  

l: k * . 

wou ld seem r e asonable to ignore the term L: e 
K

J 
as be ing sma l l  B . .  

J J 
and no t i n f l uenc ing th e r a t io of expect ed prof i ts to r is k  in 

synd ic ated med i um-t e rm c r ed i t  lend i ng .  

be approxima ted as : 

l: B . K . 
[E {::)j 

E ( TI ) j J J 
e "' A + 

CJ l: B . K . 
e . J J 

J 

-l/2 l:K .  
J whe r e  A l:B . K . 

J J 

Equat ion 2 3  cou ld then 

j ( 2 4 )  

6 5  Th us , where the numbe r of ban k s  who act ual ly , o r  poten t i al ly , l e nd 

i nt e r n a t ion al ly is l ar ge , the r at io of exp ec ted prof i t s to r i s k s  in  

t h e  eur o-ma r ke t s  wou l d  be det ermi ned l a r ge ly independen t ly of the 

vol ume of i n t e r nat ional  lo ans ; a nd the r a t io of  exp ected r et ur n s  to 

r is ks i n  the e u r o-ma r ke ts wou l d  then be g iv e n  appr oximate ly as  the 

weighted sum of the r at io of expected r e t u r ns to r is ks on i n d i v i d u a l  

b an k s '  dome st ic loans . 
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