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OII REGIOI{AL INTEGRATIOI{ 11{
BAIIK CO}IHERCIAL LEi{DIiIG

Abst ract

Th is  paper  tes ts  the  hypothes is  tha t  average in te res t  ra tes  fo r

ten  ca tegor ies  o f  commerc ia l  loans  (shor t - te rm and long- te rm loans  in  f i ve

s ize  c lasses)  in  the  reg ions  o f  the  Un i ted  Sta tes  behave as  i f  they  were

genera ted  in  an  in tegra ted  na t iona l  marke t .  The tes ts ,  der ived  f ron  two

mode l  s  o f  commerc ia l  lend ing  ' in  an  in tegra ted  marke t ,  ind ica te  tha t  a l  I

reg ions  are  h igh ly  in tegra ted  in  shor t - te rm lend ing  in  a l l  s ' i ze  c lasses .

In  long- te rm lend ing ,  f i ve  o f  the  s ix  neg ions  appear  to  be  h igh ly

in tegra ted  jn  four  o f  the  f i ve  s ize  c lasses .  The except iona l  reg ion  is  the

Southeast, which seems not only to be poorly integrated v'r i th the other

neg ions  bu t  a lso  to  be  fa r  less  homogeneous.  The except iona l  loan-s ize

c lass  i s  0  to  $10 ,000 .



ON REGIOML INTEGRATIOI{ II{
BANK CO|,0{ERCIAL tft{Dltlc

l .  I  nt rodu ct i  on

An in te res t ing  hypothes is  about  Arner ican  bank ing  is  tha t  the

indus t ry  opera tes  in  a  s ing le  na t iona l  marke t  fo r  cornmerc ia l  loans ,  so

tha t ,  d i rec t l y  o r  ind i rec t l y ,  every  bank  conpetes  w i th  every  o ther  in

mak jng  such loans .  Th is  hypothes is  cannot  be  tes ted  w i th  the  da td  nov i

ava i lab le .  The on ly  da ta  bear ing  on  i t  (descr ibed jn  sec t ion  2  be low)  ane

aggregated  a t  the  feg iona l  leve l  ,  and they  per ta in  on ly  to  the  l  a rger

banks. t , le sha l I  therefore test the hypothesi s that these regional data

behave as  i f  they  were  genera ted  in  an  in tegra ted  na t iona l  marke t .  The

t ru th  o f  th is  In tegra t ion  Hypothes js  i s  necessary  bu t  no t  su f f i c ien t  fo r

the  t ru th  o f  the  s t ronger  hypothes is  we 'd  l i ke  to  tes t .

Doubts  about  the  In tegra t ion  Hypothes js  spn ing  main ly  f ro rn  the

lega l  res t r i c t ions  on  branch ing ,  wh ich ,  together  w j th  the  re luc tance o f

many bankefs  to  lend a t  a  d js tance, l  c rea te  the  po ten t ia l  fo t '

geograph ica l  l y  segregated  narke ts .  There  are ,  however ,  a t  I  eas t  four

reasons  fo r  cons ider ing  the  hypothes is  p laus ib le .  F i rs t ,  the  bankers  in

every  reg ion  encounter  ex t ra - reg iona l  compet i t ion  fon  a l l  c lasses  o f  loan

cus tomens.  In  the i r  
' l end ing  

to  na t iona l l y  known f i rms,  the  bankers  must

compete  w i th  the  corpora te  bond and corunerc ia l  paper  marke ts ;  jn  the i r

lend ing  to  la rge  reg iona l  f i rms,  they  must  compete  w i th  the  loan-produc t ion

of f i ces  and t rave l l ing  loan o f f i cers  o f  banks  f rom o ther  reg ions ;  and in

the i r  lend ing  to  smal  l  reg iona l  f i rms,  they  must  compete  w i th  t rade

cred i to rs ,  who lend to  more  smal l  bus inesses  than f inanc ia l  ins t i tu t ions

do.  Second,  the  prac t ice  o f  se l  I  ing  loans  or  shares  o f  loans  to  o the f
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bankers tends to integrate the regions by di rect i  ng the f l  ow of funds

toward  reg ions  whene the  demand fo r  conrnerc ia l  loans  is  h igh .  Th i rd ,  bank

por t fo l  jo  subs t i tu t ion  across  ca tegor ies  o f  asse ts  and across  bonrowers

wi th in  the  loan ca tegory  tends  to  in tegra te  conrnerc ia l  lend ing  in  a l l

reg ions  w i th  the  na t iona l  asse t  marke ts ,  fo r  commerc ia l  loans  compete  w i th

debt  secun i t ies  p r iced  in  these makets .  And four th ,  the  cos t  o f  fund ing

loans  ( the  marg ina l  cos t  o f  funds)  i s  essent ia l l y  the  same in  a l  1  reg ions .

I t  d i f fe rs  among banks ,  bu t  on ly  accord ing  to  the i r  ba lance sheets  and no t

accord ing  to  the i r  loca t ions  as  such,  fo r  i t  i s  es tab l  j shed in  the  na t iona l

marke ts  fo r  Federa l  Funds and negot iab le  cer t i f i ca tes  o f  depos i t .  A l l  four

o f  these cons idera t ions  spr ing  f rom the  same source :  the  search  fo r

pro f i tab le  oppof tun i t ies .  I f  the  reg ions  are  no t  jn t regnated ,  many peop le

are  over look ing  the in  oppor tun i t ies .

Recent  empi r i ca l  research  on  the  sub jec t  i s  inconc lus ive .  I t

consists of one study that attempts to test the Integration Hypothesis and

a la rge  group o f  s tud ies  tha t ,  though no t  d i rec ted  a t  the  hypothes is  as

such,  migh t  be  expec ted  to  bear  on  i t  by  imp l  i ca t ion .

The s tud jes  in  the  la rge  group are  those tha t  a t tempt  to

determine whether  " loca l -marke t  concent ra t ion"  a f fec ts  commerc ia l  lend ing

(and o ther "  bank ing  serv ices) .  As  the  ex is tence o f  such an  e f fec t  wou ld

re fu te  the  In tegra t ion  Hypothes is ,  these s tud ies  demand a  br ie f  summary

eva lua t ion .  Taken a t  face  va1ue,  they  are  un favorab le  to  the  hypothes is ,

fo r  the  major i t y  o f  them repor t  a  s ta t i s t i ca l l y  s ign i f i can t  ( though

numer ica l  l y  smal  l  )  concent ra t ion  e f fec t .2  But  the  propor t ion  o f  s tud ies

report ing such an effect is not the same th' ing as the propoft ion of

success fu l  searches  fo r  i t ,  fo r  a  g iven  s tudy  typ ica l l y  undentakes  sevena l
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searches .  The propor t ion  o f  success fu l  searches  may be  ha l f  o r  more  jn

some par t i cu la r  s tud ies ,  bu t  fo r  the  aggregate  o f  s tud ies  pub l  i shed in  the

l5  years  to  1980 i t  ' i s  fa r  less  than one ha l f .3  In  add i t ion ,  the  f ind ings

do no t  seem very  re l iab ]  e .  Cons ider  fo r  ins tance a  s tudy  by  Pau l  Meyer

(1967) .  I l l eyen regressed commerc ia l - loan  ra tes  on  concent ra t ion ,  loan  s ize ,

matur i t y ,  and severa l  o ther  var iab les .  He repor ted  separa te  negress ion

equations for four sjze cl asses of borrowens and two years (1955 and

1957) - -e igh t  regress ion  equat ions  in  a l  l .  Four  o f  these equat ions  showed

sta t is t i ca l1y  s ign i f i can t  concent ra t ion  e f fec ts .  However ,  th ree  o f  these

four  were  fo r  1955 and the  four th  was fo r  1957 and a  d i f fenent

bor rowen-s ize  c lass :  th ree  c lasses  o f  bor rowers  were  "a f fec ted"  by

concent ra t ion  in  1955 bu t  no t  in  1957 and a  four th  c lass  was a f fec ted  in

1957 bu t  no t  in  1955.  Th is  i s  no t  a  very  re l  iab le  e f fec t .4

As a  group,  the  concent ra t ion  s tud ies  su f fe r  f rom too  many

methodo log ica l  shor tcomings  to  insp i re  much conf idence in  the in  f ind ings .

The in  p ro f fe red  de f in i t ions  o f  concent ra t ion  and ' r loca l  marke ts"  seem

arbitrary and show only the loosest connection to an econornic theory of

behav io r .5  l4oreover ,  though the  s tud ies  o f fe r  a  theore t ica l  r "a t iona le  o f

sor ts  fo r  the  var iab les  employed in  the i r  regress ion  equat ions ,  they  o f fe r

no  na t iona l  e  a t  a l  I  fo r  the  fo rms o f  the  eouat ions  or  fo r  the  assumed

pnoper t ies  o f  the  er ro r  te rms.  In  shor t ,  wh i le  the in  genera l  1y

unsuccess fu l  search  fo r  concent ra t ion  e f fec ts  i s  cons is ten t  w i th  the

In tegra t ion  Hypothes is ,  the  ev idence is  no t  very  s t rong.

The one recent  s tudy  o f  the  In tegra t ion  Hypothes is  per  se

(Keleher, 1979) took i ts basic theoretical framework from the theory of

economic  jn tegra t ion .  Th js  theofy ,  though deve loped main ly  in  the  contex t
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o f  jn tennat iona l  t rade and lend jng ,  c lear ly  p rov ides  the  r igh t  f ramework

and suggests  the  genera l  charac ter  o f  the  da ta  and tes ts  to  be  used.6

Ke leher 's  resu l ts ,  though somewhat  mixed,  were  genera l  l y  favorab le  to  the

In tegra t ion  Hypothes is  accord ing  to  the  c r i ten ia  employed.  Aga in ,

howevef ,  the  resu l ts  a re  d i f f i cu l t  to  in te rpre t  because the  regress ion

equat ions  were  no t  exp l  i c i t l y  der ived  fnom a  theory  o f  comnerc ja l  lend ing

in  in tegra ted  marke ts .  The var iab les  o f  the  equat ions  v le re  so  der ived ,  bu t

the form of the equations and the assumed propert ies of the error terms are

a nb i  tra ny.

2 .  Data  and Method o f  Ana lvs is

The on ly  use fu l  da ta  fo r  tes t ing  the  In tegra t ion  Hypothes is  cone

f ron  a  Federa l  Reserve  sunvey  conducted  quar te r ly  dur ing  the  years

1967-L976.  (Reg iona l  in te res t -na te  da ta  a re  ava i  lab le  fon  years  be fore

1967 and a f te r  1976,  bu t  on ly  in  a  more  aggregated  fo rm wi th  respec t  to

matur i t y  and s ize  o f  loan . )  The survey  covered 126 banks  in  35  repor t ing

centers  a l loca ted  to  s ix  reg ions  (New York  C i ty ,  Other  Nor theas t ,  Nor th

Cent ra l  ,  Southeas t ,  Southwest ,  and West  Coast ) .  For  each reg ion ,  average

in te res t  fa tes  v ie re  repor ted  fo r  commerc ia l  Ioans  in  th ree  matur i t y  c lasses

and f j ve  s ize  c lasses .  one o f  the  matur j t y  c l  asses  was " revo1 v ing  c red i t , "

wh ich  we sha l l  no t  ana lyze .  The two matu t " i t y  c lasses  tha t  we sha l l  ana lyze

are  "shor t  te rm"  (up  to  one year )  and "1ong te rm"  (over  one year ) .  The

f ive  s i  ze  c l  asses  are :
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Class  1 :  $1000 -  $9000

Class  2 :  $10 ,000  -  $99 ,000

Class  3 :  $100,000 -  $499,000

Class  4 :  $500,000 -  $999,000

Class  5 ;  $1  ,000,000 or  mone

Thus the  survey  y ie lded 40  average jn te res t  ra tes  in  each o f  ten  rna tun i ty -

s ize  ca tegor ies  in  each o f  s ix  reg ions .T  l4ore  necent  da ta  ( i f  ava i lab le  in

su i tab ly  d isaggregated  fo rm)  wou ld ,  o f  course ,  be  more  re levant  to  the

inqu i ry ,  fo r  in tegra t ion  is  very  1 ike1y  to  be  inc reas ing  as  the  bar r iens  to

nat ionwjde  expans i  on  fa11 .

The survey  da ta  per ta in  to  loans  made dur " ing  the  f i rs t  ha l f  o f

the  midd le  month  in  each quaf te r .  In  add i t ion  to  the  survey  da ta  we sha l l

use  two ser ies  o f  " r ' i sk - f ree"  ra tes :  the  3-month  Tneasury  b i l l  ra te  and

the  3-year  cons tan t -matur i t y  y ie ld  on  Treasury  secur i t ies ,  bo th  re fe f red  to

the middle month of each quarter. These rates may a1 so be interpreted as

the  oppor tun i ty  cos t  o f  funds .

The sunvey data are not control I  ed for non- interest terms of

lend ing  (such as  compensat ing-ba ' l  ance ar rangements  o r  co ' l  la te ra l

requ i rements )  and thus  permi t  no  d isc r im jna t ion  be tween these and o ther

poss ib le  sources  o f  in te rneg iona l  d i f fe rences  in  the  ra tes .8  Conceptua l i y ,

we can d iv ide  a l l  sounces  o f  in te r reg iona l  d i f fe rences  in to  two groups :

(1 )  those tha t  may ex is t  w i th in  a  reg ion ,  such as  in te rbank  d j f fe rences  jn

r isk ,  non- in te fes t  te rms,  and the  d is t r " ibu t ion  o f  loans  w i th in  each

matur i t y -s ize  ca tegory ,  and (2 )  those tha t  ex is t  on ly  because the  reg ions

are poorly integrated. l , le assume that sources of the f i  rst kind vary

randomly over the sample period and that soufces of the second kind do not

ex is t ,  thus  tes t ing  the  In tegra t ion  Hypothes is  in  i t s  nu l l  fo rm.
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0n  the  In tegra t ion  Hypothes is ,  then,  movements  o f  the  average

ra te  in  a  spec i f ied  na tur i t y -s ize  c lass  shou ld  be  the  same in  a l l  reg ' ions .

C lear ly ,  j f  each reg ion  is  in tegra ted  w i th  a  spec i f ied  reg ion  then a l  1

reg ions  a fe  in tegra ted  w i th  each o ther .  Here  we take  New York  as  the

spec i f ied  reg ion .  l , le  tes t  the  In tegra t jon  Hypothes is  by  regress ing  the

data for region k on the data for New York, where r"egion k is each of the

other  f i ve  reg ions  in  tu rn .

The regress ion  equat ion  tha t  connects  the  da ta  fo r  reg ion  k  and

New York must be der"jved from a model of commercial lending in integt"ated

marke ts .  Two such mode ls  a re  o f fe red  be low.  one ( the  Rate  Mode l )  pnoduces

a regr "ess ion  equat ion  in  the  observed in te res t  ra tes ;  the  o ther  ( the

Pnemjum Mode l )  p roduces  a  regress ion  equat ion  in  the  imp l  ied  r i sk

pnemiums. As neither rnodel is rejected by the data, both are used to test

the  I  n tegra t i  on  Hypothes is .

3 .  The Rate  Mode l

The Rate  Mode l  i s  a  s imp le  op t im iza t ion  rnode l  o f  bank  lend ing .  A

g iven bank  in  reg ion  k  a t  t ime t  makes nk t  types  o f  loans  w i th in  a  g iven

matur i t y  and s ize  c lass .  (The loan types  d i f fe r  w i th  respec t  to  bor rower

chardc te f j s t i cs  and such non- in te res t  te rms as  co l la te ra l  and compensat ing

ba lances . )  Pro f i t  i s  assumed to  be  separab le  w i th  respec t  to  na tur i t y  and

s ize  c lass .  Fon each o f  the  ten  matun i ty -s jze  ca tegor ies  the  pro f i t ,  rk

a t  t ime t  ' i s

f tk t  =  > . rk t j l k t j  -  r t : .Lk r j  -  0 t< t (L t t ) ,
J J
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where  the  summat ion  ' i s  over  j  f rom 1 to  npg and

rk t j  =  cont rac t  lend ing  ra te

Lktj  = amount I  oaned

r t  =  cos t  o f  funds  (exogenous to  the  bank)

L r t  =  (L t t r ,  . . . ,  Lk tn r t )

k t ( f l t )  =  sum o f  opera t ing  cos ts  and bad-debt  p rov is ions .

The f i rs t -o rder  op t ima l  i t y  cond i t ion  fo r  loans  o f  type  j  i s

r t  I ao t  t /a l f t j  =  rk t j  +  1113arp13 ' / i lp t j  -  r t  -  a { r t (L t t ) / r t - t t j  =  0 .

Def ine  eg ;  as  the  e las t i c ' i t y  o f  demand fo r  type  j  loans :

? L l t r
A r i  =  

' - r_LJ 
a rk t j

(  ? \

f rom wh ich  the  reg iona l  subscr ip t ,  k ,  i s  omi t ted  on  the  i rnp l i ca t ion  o f  the

In tegra t ion  Hypothes is  tha t  the  e las t i c i t y  o f  demand fo r  a  g iven type  o f

loan is  the  same in  every  reg ion .  A lso  de f jne  var iab les  f1 .1  and yp1;  ,

(3 ) e1;  /  ( r  +  e13)

f15 ag s1(Lp1) /a lk t j  ,

so  tha t  (1 ) can be  expnessed in  the  equ iva len t  fo rm,

(4 ) r1g5  =  fg311  +  yk t j ,  j=1 , . . . ,nk t .

f t i

vk t j

because

shou I  d

These op t ima l  i t y  cond i t ions  cannot  be

of the banker" 's irnperfect knowl edge of

fa i l  on ly  by  a  dev ia t ion  uk t j  tha t  y rou ld

expected to hold exact l  y

f1;  and ykt j ,  but they

even tua  l 1y  neach  ze ro  i f
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market  cond i t ions  were  s tab le .  Inser t ing  upX. i  in to  eqs .  (4 ) ,  mu l t ip ly ing

each equat ion  by  L t t j ,  add ing  the  resu l t ing  equat ions  oven the  n1g loan

types ,  and d iv id ing  the  sum by  the  to td l  va lue  o f  loans ,  we ob ta in

(s) r k t= fk t r t+Yk t+uk t ,

where  r11  ,  f k t ,  yk t ,  and up1 are  the  va lue-we igh ted  averages  o f  rp1 ; ' ,  f " , ,

yk t j ,  and  uk t j ,  respec t ive ly ,  in  a  g ' i ven  bank  in  reg ion  k .  Th is  rnode l  i s

s tab le  on ly  i f  fp1)0 ,  wh ich  we hencefor th  assume.

Equat ion  (5 )  ho lds  w i th in  each matur i t y -s ize  ca tegory  fo r  a  g iven

bank in  feg ion  k .  I f  i t  i s  avenaged over  a l l  the  banks  jn  tha t  reg ion  the

same fo rm wi l ' l  resu l t ,  so  le t  us  s imp ly  re in te rp fe t  the  var iab les

accord ing ly .  As  ne jn te rpre ted ,  eq .  (5 )  expresses  the  average cont rac t  ra te

rp1  in  reg ion  k  a t  t ime t  in  te rms o f  the  marg ina l  cos t  o f  funds  11 ,  wh ich

is  common to  a l l  reg ions ,  and the  var iab les  fg1 ,  Jk t ,  and u11 tha t  take

va1 ues  spec i f i c  to  reg ion  k .  (The va lue  o f  fp1  is  spec i f i c  to  the  feg ion

in  sp i te  o f  our  assumpt ion  tha t  the  e las t i c i t y  o f  demand fo r  a  g iven type

of  loan  is  the  same fo r  a l l  reg ions  because th is  var iab le  depends on  the

d js tn ibu t ion  o f  loan  types ,  wh ich  can d i f fe r  be tween neg ions . )

When app l  ied  to  reg ions  l  and 2 ,  eq .  (5 )  imp l  ies

(6 ) rr, = [111 - tztfLt/fzt * utt - uztftt/fztf * rztf l t / f zt.

Assuming tha t  f11 / f21  has  a  va lue  ) \  tha t  i s  independent  o f  t ime,  eq .  (6 )

has  the  fo rm o f  a  l inean regress ion  equat ion
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(7 ) r l t  = 4+ )rr21 + 6a,

where  d  i s  t he  samp le -pe r iod  ave rage  va lue  o f  t he  b racke ted  te rm in  (6 )  and

the  er ro r  te rm € t  i s  the  t ime- t  dev ia t ion  o f  the  bracketed  te rm

omi t  the  reg iona l  subscr ip ts  f rom a ,  I ,  and e t  because we

conf ine  our  a t ten t ion  to  reg ions  l  and 2 ,  as  exp la ined be low.

f rom d. We

hencefo r th

The er fo r  te rm € t  moves inverse ly  to  y21 and uAt '  v ih ich  are

pos i t i ve ly  co r re la ted  w i th  the  independent  va r jab le  12 t  (see  eq '  (5 ) ) .

Hence the  er ro r  te rm is  negat ive ly  cor re la ted  w i th  the  independent

var iab le .  The ord inary  leas t  squares  es t imate  o f  t r  i s  there fore  b iassed

.downward  and the  ca lcu la ted  p2  lwh ich  is  p ropor t iona l  to  12)  w i ' l  
' l  

be  be low

i ts  " t rue"  va lue .9  These b iases ,  wh ich  are  un favorab le  to  the  In tegra t ion

Hypothes i  s ,  ane d iscussed be low.

The cor re la t ion  be tv ' /een independent  var jab le  and er ro r  te rm

t ransmi ts  to  the  er ro r  te rm any  au tocor re la t ion  tha t  i s  p resent  in  the

independent  var jab le .  As  the  independent  var iab le  i s  very  s t rong ly

autocor re la ted  over  the  sample  per iod ,  we expec t  the  er ro r  te rm to  be

autocorne la ted  too .  Th is  au tocor re la t ion  does  no t ,  there fore ,  necessar i l y

ind ica te  a  de fec t  in  the  mode l  o r  in  the  In tegra t ion  Hypothes is '  a1  though

such a  de fec t  cannot ,  o f  course ,  be  ru led  ou t  a  p r io r i .

I t  i s  c lear  f rom eq.  (5 )  tha t  fp1  is  pos i t i ve ,  whence ) r  jn  the

regress ion  equat ion  (R)  i s  a tso  pos i t i ve .  No fu r ther  p roper t ies  o f  ) r ,  and

none of o, can be derived fron the model .  The value of \  depends on the

types  o f  loans  made in  reg ions  t  and 2 ;  tha t  o f  a  depends on  these types

and on  the  opera t ing  cos ts  in  the  reg ions .  Oun da ta  p rov ide  no  in fo rmat ion

about these matters.



In  tes t ing  the  In tegra t ion  Hypothes is  we take  New York  C i ty  as

reg ion  2  and each o f  the  o ther  reg ions ,  in  tu rn ,  as  reg ion  1 .  S ince  there

are  f i ve  " reg ion  1s"  and f i ve  loan-s ize  c lasses ,  the fe  a re  twenty - f i ve

regress ions  fo r  each o f  the  two matur i t y  c lasses .  In  each regress ion  the

es t imate  o f  \  shou ld  exceed 0  s ta t i s t i ca l  l y .  The ad jus ted  n2  @)  s f rou tA

be h igh  in  a l1  regress ions  bu t  i t  shou ld  no t  be  as  h igh  in  the  long- te rm

negress ions  as  in  the  shor t .  Th is  i s  because o f  the  tendency  o f  bankers  to

borrow short.  This tendency creates more uncertainty about the costs of

fund ing  long- te rm loans ,  thus  leav ing  room fo r  g rea ter  d i f fe rences  o f

op in ion  about  op t jma ' l  long- te rm lend ing  ra tes .  Such d i f fe rences  produce

larger  e r ro r  te rms.  There fore ,  j f  the  mode l  i s  cor rec t ,  the  long- te rm

regness ions  shou ld  have smal ' le r  T2s .

Tab le  I  g ives  the  de ta i l s  o f  the  twenty - f i ve  regress jons  in

shont - te rm ra tes .  As  a l l  bu t  four  o f  these regress ions  had unaccepted ly
' I  
ow Durb in -Watson s ta t i s t i cs  when es t imated by  ord jnary  leas t  squares ,  they

were  rees t imated by  the  Cochrane-Orco t t  method.  A l l  the  tabu la ted  de ta i l s

re fe r  to  the  re -es t imated  equat ions .  The co lumn headed "Rho"  conta ins  the

Cochrane-Orcu t t  es t imates  o f  the  f ins t -onder "  au tocor re la t ion  coef f i c ien ts .

As  the  tab le  shows,  every  T2 >  .S8 and every  es t imated  ) r  i s  s ign i f i can t ly

g fea ten  than 0 .  Judg ing  by  the  s ign i f i cance o f  I  and the  f i t  o f  the

equations, we cannot reject the jo' int hypothesis that the Rate Model is

tnue and the  reg ions  are  in tegra ted  in  shor t - te rm lend ing .

Tab.l  e 2 shows the twenty-f ive regressions in the long-term

ra tes .  Here  aga in  the  Cochrane-0rcu t t  es t imates  are  repor ted  fo r  the

equat ions  tha t  su f fe red  f rom s ign i f i can t  f i r s t -o rder  au tocor re la t ion  ( these

are  the  n ine  equat ions  fo r  wh ich  an  es t imate  o f  rho  is  repor ted) .  The
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es t imates  o f  I  shown in  Tab le  2 ,  
.1  

i ke  those shown in  Tab le  l ,  s ta t i s t i ca l l y

exceed 0 at the f ive pencent level .  The T2s, though large enough by most

s tandards ,  a re  no t iceab ly  lower  than those o f  Tab le  1 .  As  exp . la jned above,

th js  d i f fe rence in  TZs is  cons is ten t  w i th  the  In tegra t ion  Hypothes is  and

the  Rate  Mode l ;  indeed,  i t  i s  requ i red  by  the  mode l  .

The mode l  does  no t  exp la in  the  cons iderab ly  lower  T2s  o f  the

Southeas t  and C lass  1  regress ions  in  Tab le  2 .  One way to  eva lua te  these

in te r reg iona l  ,  in t fac lass  regress ions  is  to  compare  them wi th

in t ra reg iona l  ,  in te rc lass  regress ions  o f  the  sarne  fo rm.  Le t  us  re in te rpre t

eq .  (7 )  by  de f jn ing  r2 t  as  the  cont rac t  ra te  fo f  loans  in  s ize-c lass  2  and

r l t  as  the  cont rac t  ra te  fo r  loans  in  a  d i f fe ren t  s ize  c lass  bu t  in  the

same reg ion .  The ind ica ted  regress ions  shou ld  no t  be  be t te r  than those o f

Tab le  2  j f  the  In tegra t ion  Hypothes is  i s  t rue .  C lear ' l y ,  on ly  the  long- te rm

regress ions  need to  be  eva lua ted  jn  th is  manner .

Tab le  3  reponts  the  in t ra reg iona l  regress ions .  Exan in ing  f i rs t

the  Southeas t  regress ions ,  no te  the i r  low T2s  as  compared w i th  those o f

other regions. This region is far less homogeneous than any of the

others .10  Even so ,  no  Southeas t  T2  in  Tab le  3  d i f fe rs  s ign i f i can t ly  a t

the S-percent level from its counterpart jn Table 2. t , le cannot reject the

hypothes is  tha t  sou theas tern  C lass  i  ( i=1  ,3 ,4 ,5 )  ra tes  move as  c lose ly  w i th

New York  C lass  i  ra tes  as  they  do  w i th  southeas tern  C lass  2  ra tes .  Th is ,

o f  course ,  i s  co ld  comfor t  in  v iew o f  the  he terogene i ty  o f  the  Southeas t .

Turn ing  nex t  to  the  C lass  1  regress ions  o f  Tab le  3 ,  we no te  tha t

the 0ther Nontheast, North Central ,  Southeast, and Southv,,est T2s show no

tendency  to  be  lower  in  the  C lass  I  regress ions  than in  the  regress ions  fo r

C lasses  3 ,  4 ,  and 5 .  Moreover  the  I2s  a re  h igher  than the i r  countenpants
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of  Tab le  2 .  The C lass  l  ra te  jn  each o f  these r "eg ions  moves more  c lose ly

wi th  the  C lass  2  ra te  there  than w i th  the  C lass  1  na te  in  New York .  The

prob lem,  however ,  seems to  1 ie  ma in ly  w j th  the  New York  C lass  I  ra te ,

wh ich ,  as  shown in  Tab le  3 ,  doesn ' t  move w i th  New York  C lass  2  ra tes  as

c lose ly  as  the  o ther  New York  ra tes  do .  In  o ther  words ,  the  re1  a t i ve ly  1ow

Class  1T2s  in  Tab le  2  appear  to  resu l t ,  i n  par t ,  f ron  some pecu l ian i t y  in

the  New York  C lass  1  ra tes  as  re f lec ted  in  Tab le  3 .  (Tab1e 3  ind ica tes  a

s im i la r  pecu l  i a r i t y  in  the  West  Coas t  C lass  1  ra tes . )  F ina11y ,  in  a l l

reg ions  bu t  the  Southeas t  and a l1  C lasses  except  l ,  a  compar ison  o f  the

cor respond ing  R-Zs  o f  Tab les  2  and 3  revea ls  no  pa t te rn .  0 f  the  twe lve

pa i rs  o f  cor respond ing  T2s ,  seven are  h igher  in  Tab l  e  3 ,  th ree  are  lower ,

and two are equal .  In no case do the members of a pai r di f fen

s ign i f i can t ly  a t  the  5-percent  leve l  .

In  summary ,  the  long- te fm ra tes  d isp lay  two anomal  ies :  ( f )  the

Southeast does not seem welI integrated with the rest of the country,

poss ib ly  because i t  i s  no t  i t se l  f  a  we1 1- in tegra ted  reg ion ,  and (2 )  ra tes

on the smal lest loans in the other regions do not seem to move very closely

w i th  those in  New York  and the  l , les t  Coast ,  poss ib ly  because o f

pecu l  ia r i t ies  in  the  smal  I  
' l oans  

o f  these reg ions .  The shor t - te rm ra tes

d isp lay  no  anomal  ies .  As  fa r  as  the  Rate  Mode l  goes ,  there fore ,  we cannot

re jec t  the  In tegra t ion  Hypothes is  in  re la t ion  to  shor t - te rm loans  o f  any

s ize  in  any  reg ion ;  and wh i le  we cannot  re jec t  the  hypothes is  in  re la t ion

to l  ong-term I oans we f i  nd i t  somewhat doubtful when referred to the

Southeas t  on  to  the  smal les t  loans .
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4. The Premi um Model

Commerc ia l  loans  by  banks  are  subs t i tu tes  fo r  equ i ty  and

marke tab le  debt  as  sources  o f  funds  fo r  bor rowens.  As  uses  o f  funds  by

banks ,  these 
' l  
oans  are  subs t i tu tes  fon  secur i t ies  tha t  a re  themse lves

subs t i tu tes  fo r  corpora te  ins t ruments  in  the  f inanc ja l  marke ts .  Hence

commerc' ial  loans must be priced jn a manner that does not depart too far

f rom the  pr ic ing  re la t ions  govern ing  t radab le  ins tnuments .  l ' l e  sha l l

cons ider  two such re la t ions ,  namely  those der iv ing  f rom the  Cap i ta l  Asset

Pr ic ing  Mode l  (CAPM) and the  Pr "opor t iona l  i t y  Mode l  o f  T radab le  Debt

(PMTD) .11

CAPI4 .  Suppose the  expec ted  re tu rn ,  E ip1 ,  on  the  i th  loan in

reg ion  k  a t  t ime  t  i s  gove rned  by

(8 ) Ei t t  -  R t  =  0 i t t (Emt  -  R1)  +  u i11 ,

where R1 is a r isk-free rate, Erl  is the expected return on the marKet

por t fo l  jo ,  € l t t  j s  the  be ta  o f  the  loan ( i .e . ,  i t s  sys temat ic  f i sk  re la t i ve

to  tha t  o f  the  narke t ) ,  and u i11  is  a  nandom var iab le  avenag ing  zero  in  the

long nun.  The random van iab le  i s  in  th is  equat ion  because bank  loans  have

on ly  the  b i la te ra l  negot ia t ions  o f  banker  and bor rower  to  keep them in  l ine

wi th  t radab ' le  ins tnuments ,  and though these negot ia t ions  are  success fu l  in

the  long run  i f  the  In tegra t ion  Hypothes is  j s  t rue  (and c red i t  cond i t ions

are  s tab le ) ,  they  lack  the  per iod- to -per iod  accuracy  possessed by  t rad ing

in  open marke ts .



- t4-

I f  eq .  (8 )  i s  averaged over  a l l  the  loans  in  the  reg jon ,  the

resu l t  has  the  same fo rm as  (8 )  except  tha t  subscr ip t  j  i s  omi t ted  in  o rder

to  show tha t  Ek t ,  p11,  and uk t  a re  reg iona l  averages '  The reg iona l  ave l 'age

expected  re tu rn ,  Ep1,  i s  no t  observab le  bu t  i s  re la ted  to  the  observed

average contract nate, rp1 , bJ

(9 )  rp1  =  Ep1  +  dps ,

where dp1 is the average deviat ion of the contnact rate frorn the expected

re turn  and is  veny  1 ike1y  to  be  pos i t i ve .  Def in ing  the  premiums '  pk t  and

Pt'  bY

(10)  Pk t  =  rk t  -  R t ,  P1  =  E61  -  R1 '

we ob ta jn  f rom (8)  the  re la t ion

(11)  pkr  =  Pk tp t  +  dk t  +  ukr .

Wi th  v1  de f i  ned as

(12) vt = d1t - d71tsy/9y + u1t - u21F11/P21,

eq.  (11)  imp l  ies

(13) plt  = vt + p21 011/F21.

Assume tha t  116/  l l2 t  has  a  cons tan t  va lue  /J  over  the  sample  per iod ,  de f inea

as  the  ave rage  va lue  o f  v1  ove r  t he  samp le  pe l i od ,  and  de f i ne  61  as

v t  -  d .  t l e  t hen  have  the  l i nea r  reg ress ion  equa t ion  (14 ) ,

( 14 )  p l t  =  a+  f pZ t  +  6 t .
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The er ro r  te rm,  6 t ,  i s  inverse ly  ne la ted  to  d21 +  u2 t ,  wh ich  is  pos i t i ve ly

cor re la ted  w i th  p21 (see eqs .  (11)  and (12) ) .  Hence the  er ro r  te rm and

independent  var iab le  a re  negat ive ly  cor re la ted  and the  ord inary  leas t

squafes  es t imate  o f  f  i s  b jassed downward .  Th is  b ias  lowers  the  R2 o f  the

regress ion  equat ion  (wh ich  is  p r "opor t iona l  to  B \  and is ,  there fore ,

un favorab le  to  the  In tegra t ion  Hypothes is  as  we tes t  i t .

The assumption that l l ;1/ l l2g is constant over the sample period

is ,  o f  course ,  weaker  than the  assumpt ion '  so  o f ten  invoked in  tes ts  o f  the

CAPM,  tha t  the  ind jv idua l  be tas  are  s ta t ionary .  (See Cheng and Grauer

(1980)  fo r  a  d iscuss ion . )

P I4TD.  The Pnopor t iona l  i t y  Mode l  o f  T radab le  Debt  der ives  f rom

the assumpt jon  tha t  D11,  the  marke t  va lue  o f  bonrower  k 's  debt  a t  t ime t '

i s  p ropor t iona l  to  the  va1ue,  D1 ,  o f  r j sk - f ree  debt  tha t  p rom' ises  the  same

st ream o f  payments .  The propor t iona l i t y  i s  expressed as

(15) D11 =  H(xp1)D1 ,

where  xp1 is  a  vec tor  o f  charac ten is t . i cs  o f  bor rower  k '  no t  jnc lud ing  the

matur i t y  o f  the  debt ,  and H(xk t )  <  1 .  ( tn  t t r i s  d iscuss ion  matur i t y  i s  he ld

cons tan t .  )  Assuming cont inuous  compound ing ,

_p , .  -Tk t
(16 )  D t  =  Fk t  e  

' " "

wnene

Tkt  =  matur i t y  o f  bor rower  k 's  debt

Fp1 =  face  va lue  o f  bor rowen k 's  debt

Rp1 =  y ie ld  on  r i sk less  debt  o f  matur i t y  T11.
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Wi th  rp1  denot ing  the  promised y ie ld  on  bor rower  k 's  debt ,  we have

(17)  rk t  =  ln (F11 /D11) /Tp1 .

Equa t ions  ( r5 )  -  (17 )  imp ly

(18)  rk t  -  Rk t  =  hs1 /Tp1,

where

hk t= - lnH(xk t )>9 .

Choose a  f i xed  matur i t y  T  ( th ree  months  fon  the  shor t - tem regress ions ,

three years for the 
. long-term) 

and put

ak1  =Tk1 /T  >0

wkt=hk t /ak t>0 ,

so that (18 ) becomes

(19)  rk t  -  Rkr  =  w1s/T .

Now le t  us  fe in te rpnet  (19)  so  tha t  rp l  j s  the  average promised y ie ld

(cont rac t  in te res t  ra te )  in  reg ion  k  and R; .1  j s  the  r " i sk - f ree  ra te  on  loans

wi th  matur i t y  equa l  to  the  average matu f j t y  o f  the  loans  in  reg ion  k .

Le t t ing  RX be the  y ie ld  on  thnee-per iod  Treasury  ins t ruments  ( th ree-month

b i l l s  fo r  the  shor t - te rn  regress ions  and th t "ee-year  bonds  fo r  the  long- te rm

negness ions) ,  and in t roduc ing  the  var iab le  cp1 to  account  fo r  d i f fe rences

in  the  reg ion-k  average matur i t jes  f rom thnee per iods ,  we can wr i te
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Hence,

(20)

Rp1  =  R1  +  cpg .

by  subs t i tu t ion  in  (19)  and  the  de f in i t i on o f  pp1  in  (10) ,

rk t  -  R t  =  Pk t  =  w1a1/T  +  c11.

So lv ing  th is  equat ion  s imu l taneous ly  w i th  k=1 and k=2,  we ob ta in

(21  ) p11 = [c11 - cltwIt/wlt7 + p2tv'7t/vt1t.

Wi th  the  average va lue  oven t ime o f  the  bracketed  te rm ident i f ied  as  o ,  the

t ime- t  dev ia t ion  f rom tha t  avendge as  61 ,  and the  (assumed)  t ime- invar jan t

va lue  o f  wLt /w?t  as  B ,  (21)  has  the  fo rm o f  eq .  (14) .

From eqs ,  (20)  and (21)  i t  i s  c lear  tha t  the  er ro r  te rm is  aga in

negat ive ly  cor re la ted  w i th  the  independent  var iab le .  Thus  whether  we

der ive  eq .  (14)  f rom the  CAPl t4  o r  the  PMTD,  we expec t  the  ord inary  leas t

squares estimate of P to be biassed downward and the calculated 12 to Ue

lower  than i t  wou ld  be  i f  the  es t imate  o f  B  were  unb iassed,  l ^ le  a l  so  expec t

the long-term regressions to have somewhat lower T2s, on the same reasoning

that was offered in connection with the Rate Model .

Tab le  4  neponts  the  regress ion  ana lys is  o f  eq .  (14)  fo r

shor t - te rm premiums (New York  C i ty  i s  reg jon  2) .  A l l  bu t  th ree  o f  the

regress ions  had unaccepted . ly  low Durb in - l , la tson s ta t i s t i cs  when es t imated by

ordinary Ieast squares and were reestirnated by the Cochrane-Orcutt

method.12 The T2s have been adjusted for the degree of freedom lost in

es t ina t ing  rho .  As  shown in  the  tab le ,  the  T2s  are  very  h i9h ,  though no t

qu i te  so  h igh  as  fo r  eq .  (7 ) ,  and  a l l  the  es t jmated  Bs  a re  s ign i f j can t l y

grea ter  than zero .  These resu l ts  p rov ide  no  grounds fo r  re iec t ing  the

In tegra t ion  Hypothes is  and the  Premium Mode l  .
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Tab le  5  shows the  regress ion  resu l ts  fo r  
. long- te rm premiums.  The

compar ison w i th  Tab le  4  i s  subs tan t ia l l y  the  same as  tha t  o f  Tab le  2  w i th

Tab le  1 :  the  TZs o f  the  long- te rm regress ions  are  lower  than those o f  the

shor t - te rn  regress ions ,  and the  d i f fe rence is  espec ia l l y  p ronounced in

s ize-c lass  I  and in  the  Southeas t .  Aga in ,  however ,  when we compare  these

in te r reg iona l  regress ions  w i th  jn t ra reg iona l  regress ions  o f  the  same fo rm

(wh ich  ane repor ted  in  Tab le  6 ,  where  the  independent  var iab le  re fe rs  to

s i  ze-c l  ass  2) ,  we f i  nd  no  d j  f fe rences  wor th  ta l  k  ing  about  tha t  have no t

a l  ready  been d iscussed in  connect ion  w i th  the  Rate  Mode l .

5 .  Add i t iona l  Tes t  s

Equdt ion  (14) ,  wh ich  was

may al so be obtained from the Rate

r t  f rom both  s ides  o f  (5 )  and pu t

pk t= rk t_ r t ,

so th at

obtained above f  nom

Model .  Retu rni  ng to

the  P femium Mode l  ,

sec t i  on  3 ,  sub t rac t

pk t

(  Here \de have

nega t  i  v i t y  o f

= ( f t t  -  1 ) r1  +  yg1  +  up1  .

fp1-1)0 ,  wh ich  fo l lows f rom our  assumpt ion  tha t  f11)0  and

the  e l  as t i c i t y  o f  demand.  )  Th is  equat jon  imp l  ies

the

p1t  = [v l t  -  vz t f f t t - r ) /  ( fz t - l )  +  u t t  -  u21( f11- i ) / ( f21-1) ]

+  p21( f11-1) / ( fz t -1) .

|  ? 7 \
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Assurne tha t  ( f11-1) / ( f2g-1)  has  a  cons tan t  va lue  B,  de f ine  the  t ime-average

va lue  o f  the  bracketed  te rm o f  eq .  (22)  as  o ,  and le t  the  t ime- t  dev ia t ion

of  the  bracketed  te rm f rom j ts  average be  d1 ,  and we ob ta jn  eq .  (14) .

l Jnder  th is  new in te rpre ta t ion  o f  the  coef f i c ien ts  o f  eq .  (14) ,  we may

sub jec t  the  In tegra t ion  Hypothes is  to  th ree  fu r ther  tes ts  A ,  B ,  and C.

(A) .  S ince  bo th  f11  and fpg-1  are  pos i t i ve ,  a  compar ison o f

eqs .  (6 )  and (22)  shows tha t  the  X jn  eq .  (7 )  shou ld  be  re la ted  to  the  p  in

eq .  (1a)  as  fo l  I  ows :

) t=  1

\< r

I>  1

iff tt
' i f f  t l

i f f  p

<T

) I .

As  Tab les  2  and 5  show,  these re la t ions  ho ld  fo r  22  o f  the  25  long- te rm

regress ions . l3  The th ree  regress ions  fo r  wh ich  the  re la t ions  fa i l  a re  ( i )

the  Other  Nor theas t  C lass  1 ,  where  ) r  =  .333 bu t  0  =  .53S,  ( i i )  the

Southeas t  C lass  2 ,  where  ) r  =  .817 bu t  6  (=  .815)  does  no t  d i f fe r

s ign i f i can t l y  fnom 1 ,  and  ( i i i )  the  Sou thwes t  C lass  1 ,  where  ) r=  .009  bu t

F  = . teO.  The  excep t ions  a re  thus  con f ined  to  C lass  1or  the  Sou theas t .

(B) .  | ^ lhen B does  no t  d i f fe r  s jgn j f j can t ly  f rom l ,  the  cons tan t

te rm a  der ived  f rom eq.  (22)  shou ld  no t  d i f fe r  s ign i f i can t ly  f rom tha t  (o )

der i ved  fnom eq .  (6 ) .  In  Tab le  5 ,  the re  a re  s i x  regress ions  in  wh jch

B does  no t  d j f fe r  s ign j f j can t ly  f rom 1 .  In  every  one o f  these s ix

(c)

' y  does  no t  d i f fe r  s ta t j s t i ca l l y  f rom the  va lue  o f  a  in  the

regress ion  shown in  Tab le  2 .

The er ro r  te rms 61  and e1  are  re la ted  as  fo l lows:

regress ions ,

cor respond ing

6t  -  € t  =  (X-  f ) (uz t  +  yz t  -  uZ -  yZ) .
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0n the  who le ,  the  es t imate  o f  \  exceeds tha t  o f  d ,  so  ( \  -  p )  magn i f ies  the

t ime- t  dev ia t ions  o f  u2 t  and yz t  f ro rn  the i r  means u2  and y2 .  Th js  causes

the  abso lu te  va lue  o f  01  to  exceed tha t  o f  €1  and imp l ies  tha t  the  T2 fo r "

eq .  (14)  shou ld  be  less  than tha t  fo r  eq .  (7 ) .  Th is  i s  exac t ly  what  we

have found,  and i t  exp la ins  why eq .  (7 )  f i t s  the  da ta  be t ten .

6 .  Conc l  ud i  ng  Comments

1 .  Under  the  in te rpre ta t ion  o f  eq .  (14)  p roposed in  the

preced ing  sec t jon ,  the  var " iab les  pk t  ane no t  p remiums over  the  r i sk - f ree

nate  bu t  a re  in te res t  rnarg ins  ( lend ing  ra tes  minus  the  oppot " tun i ty  cos t  o f

funds) .  The fegness ion  ana lys is  o f  eq .  ( i4 )  shows tha t  these mafg ins

behave as i f  they were the r isk premiurns determined by the CAPM ot" PMTD --

i .e . ,  as  i f  they  were  genera ted  by  tnad ing  in  open marke ts .

? .  As  no ted  above,  the  leas t -squares  es t imates  o f  I  and !  a re

biassed downwand because of the negative covarjance between the independent

var iab le  and the  er ro r  te rm.  However ,  when the  er ro r  te rm is  smal l  the

b ias  shou ld  a lso  be  smal l .  Smal l  e r ro r  te rms nean h igh  TZs,  as  in  the

shor t - te rm regress ions ,  so ,  w. i th  some r isk ,  we can t ry  to  in te rpre t  the

mean ing  o f  the  shor t - te rm es t jmates  on  the  assumpt ion  tha t  the i r  b iases  are

smal  l .  Focus ing  on  p ,  wh ich ,  as  exp la ined above,  has  a  more  in te res t ing

in te rpre ta t ion  than L  we see f rom Tab le  4  tha t  the  es t imates  d i f fe t '  bu t

l i t t l e  f rom 1 .  (0n ly  I  o f  the  25  va lues  d j f fe r  s jgn j f i can t l y  f rom 1a t  the

five pefcent level ;  of these, only three dif fer by nore than 10%, and they

ane a l I  fo r  C lass- l  regness ions .  )  A  I  o f  I  means tha t  reg ions  I  and 2  face

the  same average e l  as t i c i t y  o f  demand fo r  loans  (on  the  rnos t  recent

in te rpre ta t ion  o f  eq .  ( la ) )  o r  tha t  they  dea l  in  loans  o f  the  same average
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r i sk iness  (on  the  Sec t ion  4  in te rpre ta t ion  o f  eq .  (14) .  Equa l  e l  as t i c i t ies

or  r i sk  c lear ly  do  no t  jus t i f y  ne jec t ion  o f  the  In tegra t ion  Hypothes is .

3 .  In  o rder  to  tes t  the  asser t ion  tha t  the  long- te rm regress ions

conta in  nore  ord inary - leas t -squares  b ias ,  we re -es t imated  eq .  (14)  fon

long- te rm ra tes  by  the  ins t rumenta ' l  -var iab le  method.  0ur  ins t runenta l

var iab le  was taken to  be  the  average long- te rm ra te  fo r  a l l  the  reg ions  ( in

a  g iven s ' i ze  c1  ass)  minus  the  r i sk - f ree  ra te .  There  is ,  o f  course ,  no

guarantee  tha t  th js  var iab le  i s  cor re la ted  w j th  the  independent  var jab le

but not with the error term. For what they are wonth, the results of the

ins t fumenta l -van iab le  regress ions  fo r  the  Other  Nor theas t  and Southwest

reg ions  are  shown in  Tab le  7 .14  Apar t  f rom the  es t imates  fo r  C lass  1 ,

wh ich  are  s t i l l  anoma' lous ,  these Fs  and Bs  exceed the i r  counterpar ts  shown

i n Tabl e 5. Most of them reach the nei ghborhood of the shont-term

est imates  shown in  Tab ' le  4 ,  thus  prov id ing  fu r ther^  suppor t  fo r  the

I nteg rat i  on Hypothes i  s.

4 .  The reg ions  appear  to  be  we l  I  in tegra ted  in  shor t - te rm

lend ing .  | ^ lh j le  the  reg ions  are  genera l l y  we1 1  in tegra ted  in  long- te rm

lend ing  there  appear  to  be  two anomal  ies :  (1 )  The Southeas t  i s  no t  very

we l l  in tegra ted  w i th  the  o then reg ions  and indeed appears  no t  to  be  very

homogeneous.  (2 )  A l l  reg ions  are  poor ' l y  in tegra ted  in  long- te rm lend ing  o f

smal I  loans  (under  $10,000) .  These anona l ies  rema ' in  as  a  cha l lenge to

fu rther res ea rch .



Tab l  e  1 . Est imates  o f  Equat ion  (7 )  fo r  Shof t -Term Rates
(Sta  nda rd  Er rors  in  Parentheses)

E st i  mates
A

.941

.990
oo?

1 .04
I  .03

Si  ze
C l  ass Rho Dl^lRegi  on

0ther
Nontheas t

North
Cent ra l

Southeast

Sout hwes t

West Coa st

t

3
4
5

1
f.

3

5

.984
,528
.524
.216
.147

1 .53

.680

.304

.233

a .  1 7
?  1 A

2.36
I  .07
.283

.441

.sit

2.34
2 .00
2 .O7
1.72
r .82

2.04
1 .97
t .77
1 .94
' l  A2

2.20
2 .17
1 .97
2 .13
2 .  13

1 .80
1 .87
r .70
2.06
1 .66

1 A R

r  .98
2.04
,  1 q

qq6

o o 7

.996
oo

( .051)
( .016)
(  .013  )
( .011)
( .022)

(  .464 )
( .134)
(  .106  )
( .083)
( .173)

(  .033 )
( .015)
( .01e)
{ .013)
( .011)

( .287 )
( .126)
(  .14e  )
( .101)
(  .087 )

( .040 )
( .028)
(  .032 )
( .040)
(  .035  )

(  .5s8  )
( .362)
( .320)
( .323)
( .272)

( .046 )
( .020)
( .017  )
( .0r8)
(  .015  )

( .414)
(  .168)
( .137)
( . r42)
(  .110  )

( .021)
( .016)
(  .014  )
( .018)
(  .033 )

( .176  )
( .131)
( .115)
( .13e)
( .272)

1
L

4
F

I
L

3
4
5

I

J

4
5

2.  80
i  .09

0 1 4

.7  54

.508

qen

.667

.727

.871

.978

.669

.859

.888

.92?

.956

.863

.878
.  Y O l

o q ?

.946

.870

.  710

.778

.384

.302

.204
?on

.404

.77r

1 .46
I  .43
1  .20

o 1 ?

.937

.986

.990

.633

.403

.243

O R

.996
oa

.996

q q

. J Y
0 q
oa
oc

.98

.99
qq

qo
oq

.99

oo
oo
oo



Tab l  e  2 . Es t imates  o f  Equat ion  (7 )  fo r  Long-Term Rates
(Standard  Er rors  in  Pa r "en th  es  es  )

Si  ze
C lass

I
2

4
5

1
L

3
4

1
L

3
4
5

1
z
J
4

I
L

3
4
5

Est imates
Reg ion

0the r
No rth ea st

Nor th
Cent ra l

Southeas t

So uthwest

West Coast

c2Dl,lI Rho

6.62

7 .25
1 .31
1 .11

2.7r
) t o

1.19
a o ?

. 681

2.57
1  .78
2 ,25
2 .88
2 .54

.825

. 6 t  { .

.845
- 6 t  I

707

.  750

.869

.906

.934

.789

- .332

2 .13
I  .69
I  E E

2.30
2 .O4

I  .60
1 R t

1 .66
1  .68

2 .14
2 .07
2 .14
I  .64
2 .07

7 7

.90
q?

on

(  .148 )
( .044 )
(  .041 )
( .052)
(  .048 )

(1 .25)
( .35e)
( .331)
( .420)
(  .385 )

( .088 )
( .044)
(  .045 )
( .04 i )
(  .042 )

( .671)
( .363)
/  ? 1 E \

/  ? 7 o \

(  .450 )

(  .1s2 )
( .078)
(.t22)
( .243)
( .o8e)

( r . r5 ,
( .640)
(1 .01)
(2 .07)
(  .733  )

A O

. 88

on
.88

.817

.780

.888

.7?0

.427

.340

. 539
-.329

.65

.74
1 E

.56

9 . r2

1  .34
a o  1

1 .43

2 .86
1  .68
1 .41
.691
1  . 84

.009
e(A

.8s4
o l 7

.842

.845

.838

.766

.869

- .282

.294

2 .49
1 .85
1  .83
? .07
2 .13

1 .80
2 .27
,  1 0

r .76

7 A

.94
- Y a
on

.89

R A

.94

.88

.84

( 1 .66 )
( .2e2)
(.327 )
( .315)
(  .380 )

( .814)
( .3e7)
(  .3e5  )
( .546)
(  .388 )

( .166  )
( .036)
( .040 )
( .03e)
(  .047 )

(  .107  )
( .048)
( .048 )
(  .067 )
( .048)



Tab le  3 .  ln t ra reg iona l  Es t imates  o f  Equat ion  (7 )  fo r  Long-Term Rates ,
l , lhere  S ize  C lass  2  i s  the  Indeoendent  Var iab le
(Standard  E r ro rs  in  Parentheses)

Si ze
C l  ass

E st irnates
Reg i  on

New Yo rk

0the n
No rthea st

Nonth
Cen t ra l

Sou theas t

South we st

1  .88
.189

-  .059
-1  .02

I  .66
-  .543
- .178
-  1 .48

.843
- .055
t .47

-2 .96

1  t E

1 .85
2 .00

I  .46
- .068
- .799
-1  .78

I  q 6

.000
-1.26
- .736

7no
o 7 c

.989
1 .10

.848
1 t\?

o 6 ?

1 .10

.896

.986
1  .14
r .32

. 7  68

.938

.170

.737

.870

.975
1 .05
1 .16

.788
o R o

1.11
I  .01

.456

.32r

.418

Rho

.481

q q 1

AA4

.226

.500

1 0 R

1  .68
2.12
2.08

2.21

2 .07
1 .88

1  .70
2 .73
l .  v o
1 .66

2.00
I  .69
2.43

2.42
1 .84
2 .07
2 .07

2 .08
2 .29
1 0 7

.80

.94

.92

.92

.84

.96

.87

.85

.88

.94

.86

.87

. 69
7 q

? E

D|^l T2Ia

I
J

4
E

I
J

4
5

1
J

4

( .060)
(  .038 )
(  .046 )
(  .054 )

( .484)
/  ? r 1 \

( .381)
(  .440 )

( .110  )
( .035)
(  .087 )
( .121)

( .e67)
( .307)
(  . 766  )
( 1 .07 )

( .053)
(  .073 )
( .073)
(  .082 )

( .445)
( .627  )
( .610)
( .6e2)

(  .081 )
( .086 )
(  .205 )
( .160)

( .6e0)
(  .730)
(1  .87  )
(1 .37)

(  .041 )
( .075)
( .106)

(1 .38)
(  .348 )
( .64e)
/  q?P  1

(  .063 )
( .048)
(  .065 )

,  ( .053)

(  .538 )
( .40e)
(  .558  )
( .452)

I
3
4
E

1
,l

4

1

4
5

A7

.94
RO

.89

.80
o1

.88
qn

West Coa st



Tab le  4 .  Es t ina tes  o f  Equat ion  (14)  fo r  Shor t -Term Rates
(Standard  Er rors  in  P  a  ren thes  es  )

S' i  ze
C lass

1

J

E

I
2
J

4
F

I

3
4
R

t

3
4
5

I
L

3
4
5

E st i  mates
Reg i  on

0ther
Northeast

Nonth
Cent ra l

Southeast

Southwest

West Coast

a B Rho

.249

DI,J

2 .  30
2 .70
2 .O1
I  .56
1  .81

qo
qq

.98
OR

. 068
1  A . )

.509

.409

.229

- .213
.108

10R

.234

. i96

.380

.384

1 A ' '

.064

.473

.r82

.227

.242

.154

.445

.406

.191
? 7 r

( .045)  .485
( .023)  .377
( .022)  .316
( .023)
( .037 )  .520

( .138)
( .063)
(  .054 )
(  .048)
(  .078 )

(  .053 )
( .034)
(  .037 )
( .025)
( .024)

(  .23e )
( .117)
(  .086 )
( .053)
(  .448 )

(  .076 )
( .072)
(  .071  )
( .066)
(  .058 )

(  .346 )
(  .328)
(  .203 )
(  .164)
( .123)

(  .066 )
( .051)
( .044)
(  .044)
( .o3e)

(  .223 )
( .1sr)
( .15 )
( .oee)
( .077  )

(  .047 )
( .045)
(  .047 )
(  .036 )
(  .047 )

( .152)
(  .160)
( .132  )
( .084)
( .157)

1 .14
I  .04
.983
I  .05
1 .08

.994

.969
o n l

.980

.980

0 1  I

.902

.880
a 7 n

1 .03

.821

.899

.908

.908

.968

a o l

.948

.927
r .07
.920

.823

.825

.847

.682

.500

.675
c. oq

.582

.492

.249

.622
7 F,O

. o d r

.545

.806

r .94
2.08
1 .82
1 .94
1 .62

1 .77

1 .74
1 0 1

2.08

r  7 ?

t n 1

1 .88

r 7 0

2.02
2. I l

.96
oa
q4
q9

OA

.94

.94
a?
o4

.92

OA

. 96
o6

qA

.96

.98



Tab l  e  5 . Est imates  o f  Equat ion  (14)  fo r  Long-Term Rates
(Standard  Er rors  in  P  a  ren thes  es  )

S i  ze
Cl  ass

Est imates
Reg i  on

0the r
Northeast

Nor th
Cent ral

Southeas t

Sout hwest

West  Coast

1 .87
1 .04
.609
.419

'4,7 ?

1.16
.893
.485
.380

?9.'l

.842
qA6

.409

.822

1 0 7

.808

.488

.41.4
qn?

1 .68
.789
.450

.418

.539

.666

.756

.818

.506

.767

.829

.907

.7  44

.836
o(q

.605

.160

.778

.862

. t6L

.321
7 EF.

.7  67

.866

.630

Rho

E 1 A

,7L4

-.266

.364

.476
- .330

1 .80
1 .83
1  .65
7.28
2  n ?

1.7  6
r  .81
I  .81
1 .77
2 . t5

l o o

2 .01
2 .O7
I  .66
2.08

2 .20
1 .85
1 0 0

2 .O9
2 .O4

1  .88
r .+o
2 .34
2 . t 8

.81

.68

? ?

6q

? o

.52

.56
^. ,

.30

.50

.85

.80

.76

.74

. t2

.84

.72

.64

F D}{ R1'

1
L

J

+
5

( .  165  )
( .058)
(  .056 )
( .082)
( .072)

(  .356 )
( .10e)
( .103  )
( .144)
( .133)

(  .118  )
( .062)
(  .060 )
( .073)
(  .064 )

( .155)
( .116)
(  . loe )
' .1?9i
[ . r J . o /

( .17e)
( . r24)
( .168)
(  .314)
( .133  )

( ,282)
( .231)
(  .334 )
( .6e2)
( .?4e)

( .177)
( .048 )
( .063 )
(  .063 )
( .071)

[ .  ] o /  /
( .oeo)
( .115)
(  .108)
( .130)

(  .132  )
( .053)
( .o77  )
(  .104)
(  .070 )

(  .173  )
( .0e8)
(  .140  )
( .184)
(  . l 2e  )

1

3
4
5

I

Z
?

4
5

I
L

3
4

1
2
?

4

5
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Tab le  6 .  In t ra reg iona l  Es t imates  o f  Equat ion  (14)  fo r  Long-Term Rates ,
Where  S ize  C lass  2  i s  the  IndeDendent  Var iab le
(Standard  E r ro rs  in  Parentheses)

S i  ze Est imates
Rho DW R4a pReg ion

New York

0 ther
Nor theas t

North
Centna l

Southeast

Sou th we st

1 q e

.092

.004
-.263

.320
- .316
- .437
- .647

.184
- .061
-  .386
- i .08

.419

.439

.223

.650

2 1 4

- 2q7

- .377
- .581

.915
- . c . t v
- .565
-  .514

I

4

I
3

E

I
3
4

1

4

1
3
4
5

1
3

E

( .102)
(  .057 )
( .06e)
(.oes)

( .178)
(  .107  )
(  .128)
( .15e)

( .151)
( .062)
( .132)
|  ' t77 \

(  .34e )
( .136)
( .301)
( .42r)

( .0e4)
( .oeo)
( .132)
( .154  )

( .182)
( .215)
( .25s )
(  .2e6 )

(  .102  )
(  .1oB)
( .1e3)
( .16e)

( .225)
( .238)
( .647 )
( .367)

( .176)
( .06e)
( .103)
( . r42)

( .453)
(  .145  )
( .215)
( .32?)

( .0e8 )
( .07e)
( .108)
( .086)

( .20e)
(  .167  )
(  .230  )
(  .183)

.577

.9L7
aoo

I  .03

.661

.816

.824

. 540

.996
oRe

1 .03
1 .08

.602

.9s8
1 .10
.937

1e7

.462

1 .72
1  6 1

2 .05
1 .9?

2 . t6
1  .50
2 .01
l a o

7.75
2  l o

1.7  4
1  .51

.46

.81
7 0

. 68

.66

1 .01
.984
.9?4
.  vvJ

.884

.269
1 .06
1  .43

.565

- .?55

. 628

.440

1 .61
1 .84
7 .71

.84

.62
6 q

E O

.L7

2 .27

i  .51
1 0 7

2.21
2 .L0
2 .18
1 .90

.o+

.48

.73
7 E

l^le st Coast



Tab le  7 .  Ins t rumenta l  Var iab le  Es t jmates  o f  Equat ion  (14)  fo r
Long-Term Rates  (S tandard  Er rors  in  Parentheses)

S i  ze E st i  mates
Regi on C lass a tl d* D|.l E-

Other  I  - I  .77  ( .542)  3 .39  ( .333)  .77  L .82  .72
Nor theas t  2  .537 ( .104)  .998 ( .041)  1 .78  1 .85  .94

3  .220  ( . r31 )  .egs  ( .0s2)  1 .67  1 .61  .e l
4  .332  ( .174)  .893  ( .073)  2 ,01  2 .01  .79
s  .s re  ( .141  )  .826  ( .05e)  2 .1 , r  l . e9  .83

*d  =  2 ( rho-1 )

1  -2 .30  ( .776)  3 .63  ( .502)  1 .07  1 .e1  .57
2 .437 ( .1321 . 988 ( .052 ) I  .8e l  .93 .90
3  .362  ( .0es )  .924  ( .038)  2 .43  1 .70  .94
4  .314  ( . r80 )  .e66  ( .075)  2 .01  2 .00  .81
5  .728  ( .156)  .756  ( .065)  2 , r7  2 .01  .78

So uthwest



FOOTNOTES

1.  The grea t  ma jor i t y  o f  banks  (sma1 le r  banks)  do  no t

bus inesses  loca ted  ou ts ide  the i r  "normal  t rad ing

be l  iev ing  tha t  a  loan app l  i ca t ion  f r .om outs ide  th is  a rea

hazard :  the  app l ican t  must  be  too  r . i sky  fo r  the  banks

a reas  inc l  ude h im.

nonmal ly

man i fest s

whose

lend to

pos  s  i  b ly

moral

t rad i  ng

2.  See Rhoades (1977)  fo r  a  tabu la t ion .  Not  a l l  o f  the  s tud ies  dea l  w i th

conunercia l  I  end i  nq.

3 .  See 0sborne and Wende l  (1982)  fo r  an  e labora t ion  o f  th is  po in t .  I  do

not mean to suggesl that the status of a hypothesis can be sett led by the

propor t ion  o f  tes ts  tha t  i t  fa i l s  to  pass .  I t  i s  jus t  tha t  th is  p r -opor t ion

he lps  to  de termine the  "s ty1  ized  fac ts . , '

For  nepor ts  and appra isa ls  o f  the  ear l ien  empi r i ca l  s tud ies ,  see

F lechs ig  (1965) ,  Ph i t t j ps  ( t967) ,  and  Tay lo r  (1969) .  F lechs ig  and  Tay lo r

found no  ev idence o f  a  concent ra t ion  e f fec t  bu t  d id  repor t  a  s ign i f i can t

reg iona l  e f fec t ,  wh ich  js  jus t  as  un favorab le  to  the  In tegnat ion

Hypothesi s.

4 .  Loan s ize ,  on  the  o ther  hand,  hdd a  s ign i f i can t  negat ive  e f fec t  on

interest rates in both of the years studjed by Meyer. 0n the face of i t ,

th is  e f fec t  must  be  a t t r ibu ted  to  the  grea ter  r i sks  o r  h igher  opera t ing

cos ts  assoc ia ted  w i th  smal  l  loans ,  fo r  the  on ly  o ther  th ing  tha t  cou ld

cause ra tes  to  be  h igher  on  such loans  js  a  weakness  jn  compet i t ion ,  wh ich
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was purpor " ted ly  represented  by  the  concent ra t ion  var iab le  and wh ich ,  as  we

have seen,  exerc ised no  s tab le  e f fec t .  Bu t  th is  a t t r ibu t ion  wou ld  be  has ty

in view of the doubtful corresoondence between concentrat ion and a weakness

of  compet i t ion ;  i t  wou ld  however ,  agree  w i th  the  f ind ings  o f  Bens ton

(1e64) .

5 .  Bankers  o f ten  re fe r  to  the i r  norma. l  t rad ing  areas  as  the i r  loca l

narke ts ,  and th js  seems to  have led  the  concent ra t ion  researchers  to

identi fy a trading ar"ea with the concept of a market as used in economic

theory .  See Osborne and Wende l  (1982)  fo r  a  d iscuss ion  o f  marke t

i  den t i  f i ca t ion .

6 .  Ke leher  p rov ides  a  use fu l  survey  o f  th js  theory .  Kenen (1976)  f igu fes

prominent ly  in  the  survey  and shou ld  be  consu l ted  as  a  genera l  re fe rence.

7 .  Essen t ia l l y  a1 l  o f  the  samp le  banks  had  a t  l eas t  $40  mi l l i on  o f

commerc ia l  loans  ou ts tand ing  in  1967.  See the  Federa l  Reserve  Bu l le t ins

fo r  May i967 and June 1971 fo r  a  descr ip t ion  o f  the  survey .

Rates reported to the Fed on a discount basjs were recomputed to give

ef fec t i ve  ra te .  Th is  i s  the  on ly  cont ro l  beyond s ize  and matur i t y .

9 .  See  Kou tsoy iann is  (1973 ,  pp .  73-74) .

8 .

the
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10 .  Dav is  (1965)  a lso  found the  Southeas t  to  be  d i f fe ren t .  Perhaps  i t

rea l  1y  w i  I  I  r i  se  aga i  n .

11 .  Th is  mode l  i s  no t  usua l ly  d ign i f ied  w i th  a  name,  fa r  less  the  name

hene a t tached to  i t .  See Garbade (1982,  Ch.  19)  fo r  a  d iscuss ion  o f

th is  rnode l  in  connect ion  w i th  op t ion  pr ic ing .

12 .  As  in  the  Rate  Mode l  ,  the  au tocor re la t ion  o f  the  nes idua ls  may spr ing

f rom autocor re la t ion  o f  the  independent  var iab le  and the  cor re la t ion

between th is  var iab le  and the  er ro f  te rm.

13.  The shor t - te rm regress ions  are  no t  examined in  th is  o r  the  tv ro  tes ts

to  fo l low because o f  the i r  good f i t s .

14 .  0n ly  these two neg ions  were  examined.  S ince  the  resu l ts  conta ined no

surpr ises ,  fu r ther  work  a long these I  ines  d id  no t  seem wor th  the

t  roub l  e .
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