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INTRODUCTION 

The sub jec t o f t h i s paper i s one aspec t o f the money supp ly mechanism: the 

management by commerc ia l banks o f t h e i r a s s e t p o r t f o l i o s and the i m p l i c a t i o n s o f 

the a s s e t management d e c i s i o n s f o r the monetary , o r c e n t r a l bank a u t h o r i t i e s . 

G iven the f r a c t i o n a l r e s e r v e commerc ia l bank ing system i n t h i s c o u n t r y , the p r e ­

c i s i o n w i t h wh ich they monetary a u t h o r i t y can ach ieve i t s g o a l s , even a b s t r a c t i n g 

from the u n c e r t a i n t i e s i n h e r e n t i n the sys tem, i s l i m i t e d s i g n i f i c a n t l y by the 

s t a b i l i t y o f the r e l a t i o n s h i p between r e s e r v e s and d e p o s i t s . Even i f the monetary 

a u t h o r i t y has p e r f e c t c o n t r o l (which i t does n o t , o f cou rse ) over the l e v e l o f 

r e s e r v e s , c o n s i d e r a b l e d i s c r e t i o n s t i l l e x i s t s f o r commerc ia l banks i n the u t i l i z a ­

t i o n o f these r e s e r v e s f o r d e p o s i t c r e a t i o n . The study r e p o r t e d here concen t ra tes 

on t h i s r e l a t i o n s h i p and i t s i m p l i c a t i o n s f o r monetary p o l i c y d u r i n g the 1920 's 

and the t u r b u l e n t decade o f the 1 9 3 0 ' s . T h i s p e r i o d was chosen f o r i t i s , i n the 

v iew o f many economis t s , a p e r i o d whose events no t o n l y were un ique i n the h i s t o r y 

o f our commercia l bank ing system but a l s o have never been s a t i s f a c t o r i l y e x p l a i n e d . 

Fu r the rmore , the ques t i ons wh ich are addressed i n t h i s s tudy p r o v i d e a conven ien t 

v e h i c l e f o r the demons t ra t i on o f economet r ic techn iques wh ich l o g i c a l l y ought to 

be i n c l u d e d as p a r t o f the c o n s t r u c t i o n o f any macroeconomic mode l , whether i n a 

p a r t i a l o r g e n e r a l e q u i l i b r i u m framework. 

The paper i s o r g a n i z e d a c c o r d i n g to the f o l l o w i n g scheme. S e c t i o n one p r o v i d e s 

a background to the events o f the 1 9 3 0 ' s . Some comments on the wisdom p r e v a i l i n g 

i n the 1920 's conce rn ing bank a s s e t management are made, f o l l o w e d by a b r i e f survey 

o f the events o f the 1 9 3 0 ' s . A dominant theme i n t h i s decade was t h a t the bank ing 

system found i t s e l f caught i n a l i q u i d i t y t r a p : i t i s t h i s h y p o t h e s i s to wh ich the 

remainder o f the paper i s d i r e c t e d . The second p a r t f o r m a l i z e s a d e f i n i t i o n o f the 

l i q u i d i t y t r ap wh ich i s both c o n s i s t e n t w i t h the v iews expressed by the monetary 
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a u t h o r i t i e s d u r i n g the 1930 's and i s amenable to d i r e c t e m p i r i c a l t e s t i n g i n a 

m u l t i v a r i a t e framework. The t h i r d s e c t i o n then p r e s e n t s the fo rma l economet r i c 

theory u n d e r l y i n g the t e s t s per formed i n t h i s s tudy and r e l a t e s t h i s theory i n 

an o p e r a t i o n a l con tex t to the p a r t i c u l a r d e f i n i t i o n o f the l i q u i d i t y t r ap proposed 

h e r e . The l a s t two s e c t i o n s p resen t the e m p i r i c a l r e s u l t s and some c o n c l u d i n g 

o b s e r v a t i o n s . 

I. The Bank ing Expe r i ence i n the 1930 's 

Be fo re e x p l i c i t l y c o n s i d e r i n g the events o f the 1 9 3 0 ' s , i t i s wor th n o t i n g 

the background events o f the 1920 's and the apparent i n f e r e n c e s drawn f rom those 

even ts by b o t h banks and the monetary a u t h o r i t y . O v e r a l l , the twen t ies compr ised 

a p e r i o d o f r e l a t i v e l y s t a b l e economic growth and h i g h p r o s p e r i t y . The two 

r e c e s s i o n s o f 1923-1924 and o f 1926-1927 were so m i l d as to be v i r t u a l l y u n n o t i c e d 

by a l l but p r o f e s s i o n a l e c o n o m i s t s . The c l o s e t im ing and h i g h c o r r e l a t i o n s observed 

between p o l i c y a c t i o n s taken by the monetary a u t h o r i t y and movements i n aggregate 

measures o f economic a c t i v i t y f o s t e r e d a h i g h degree o f s a t i s f a c t i o n w i t h and c o n ­

f i d e n c e i n the o p e r a t i o n s o f the F e d e r a l Reserve System. I ndeed , the system seemed 

to be work ing so w e l l t h a t the s t a b l e r e l a t i o n s among aggrega tes wh ich were 

observed o f t e n came to be regarded as norms f o r the economy i n g e n e r a l and the bank­

i n g system i n p a r t i c u l a r . 

As p a r t o f the development o f the F e d e r a l Reserve System and the framework 

w i t h i n wh ich monetary p o l i c y was to be conducted came a c l e a r p i c t u r e o f the 

d e p o s i t expans ion mechanism f o r the commerc ia l bank ing system.—^ Once f o r m a l i z e d , 

the s i m p l e s t framework f o r the bank ing system reduced the o v e r a l l impact o f a 

change i n r e s e r v e s to a m u l t i p l i e r g i v e n by the r e c i p r o c a l o f the r a t i o o f r e s e r v e s 

to d e p o s i t s . Fu r the rmore , the da ta showed ve ry l i t t l e v a r i a t i o n i n t h i s r a t i o 

between 1921 and 1929; r e s e r v e s were a maximum o f about 97a o f d e p o s i t s i n e a r l y 

1922 and a minimum o f about 7.5% o f d e p o s i t s i n e a r l y 1929. Th is o v e r a l l drop i n 
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the r a t i o over the decade proceeded a l o n g the r e l a t i v e l y s t a b l e t rend l i n e wh ich 

2 / 

c h a r a c t e r i z e d the r a t i o p r i o r to 1920.— The i n f e r e n c e a p p a r e n t l y drawn by bo th 

economis ts and the bank ing p r o f e s s i o n was tha t t h i s s t a b i l i t y r e f l e c t e d a cons tan t 

r a t i o o f r e s e r v e s to d e p o s i t s d e s i r e d by commerc ia l banks.—'' Even Keynes , i n the 

T r e a t i s e on Money, endorsed t h i s p o i n t o f v i e w ; 

" . . . a t any time banks s t i c k c l o s e l y to t h e i r e s t a b l i s h e d r a t i o , 

and . . . such f l u c t u a t i o n s as the re a re e x h i b i t no c o r r e l a t i o n 
4 / 

w i t h the s t a t e o f t r a d e . " - ' 

Fu r the rmore , Keynes expressed a v iew wh ich a l s o seemed to be h e l d by the s t a f f o f 

the Board o f Governors o f the F e d e r a l Reserve System: 

" t o l e t i t r i s e above would be to forego . . . a source o f p r o f i t , s i n c e 

s u r p l u s r e s e r v e s can always be employed i n the purchase o f b i l l s o r 

i n v e s t m e n t s . 

" . . . a l l banks use t h e i r r e s e r v e s up to the h i l t ; . . . they seldom o r 

never m a i n t a i n i d l e r e s e r v e s i n excess o f what i s t h e i r c o n v e n t i o n a l 

o r l e g a l p r o p o r t i o n . . . " ^ 

A s i m i l a r v iew o f the bank ing system was expressed by E . A . Go ldenwe ise r o f the 

r e s e a r c h s t a f f o f the Board o f Governors i n 1925.—• 

Not o n l y d i d the s t a b i l i t y which accompanied the c r e a t i o n and o p e r a t i o n o f 

the F e d e r a l Reserve System imply a s t a b l e r a t i o o f r e s e r v e s to d e p o s i t s bu t a l s o 

the f a c i l i t i e s o f the F e d e r a l Reserve f o r d i s c o u n t i n g e l i g i b l e paper a p p a r e n t l y 

reduced the need o f banks to h o l d excess r e s e r v e s to meet r e s e r v e d r a i n s and 

r e s u l t a n t d e f i c i e n c i e s . Thus , monetary p o l i c y seems to have been conduc ted i n a 

way which emphasized the de te rminan ts o f member banks bor row ing from the F e d e r a l 

R e s e r v e . Over the t w e n t i e s , not o n l y d i d the r e s e r v e - d e p o s i t r a t i o e x h i b i t o n l y 

minor f l u c t u a t i o n s about i t s t rend but a l s o d i d the p r o p o r t i o n o f excess r e s e r v e s 

i n commerc ia l bank a s s e t p o r t f o l i o s remain e s s e n t i a l l y n e g l i g i b l e . These cons tan t 



r a t i o s had become accep ted as v i r t u a l l y unchangeable and , i n f a c t , the o n l y manage­

ment p o l i c i e s c o n s i s t e n t w i t h good bank ing p r a c t i c e s under the F e d e r a l Reserve 

System by the b e g i n n i n g o f 1929; the o n l y d e t e r r e n t to p r e c i s e c o n t r o l by the 

monetary a u t h o r i t y over t o t a l bank d e p o s i t s o u t s t a n d i n g was c o n s i d e r e d to be the 

i n s t a b i l i t y i n the l e v e l o f bor row ings by banks f rom the F e d e r a l Reserve.—' ' 

I n 1929 the most severe b u s i n e s s c o n t r a c t i o n i n modern U . S . h i s t o r y began and 

t h i s d e c l i n e was accompanied, over the succeed ing y e a r s , by changes even more 

d r a s t i c i n the monetary s e c t o r . Between August 1929 and March 1933 ( f rom c y c l i c a l 

peak to t rough) the money s tock d e c l i n e d by more than o n e - t h i r d . Du r i ng t h i s same 

p e r i o d suspended o p e r a t i o n s , c o n s o l i d a t i o n s , and mergers reduced the number o f 

o p e r a t i n g commerc ia l banks to l e s s than t w o - t h i r d s o f i t s p r e - c o n t r a c t i o n s i z e . 

Unprecedented i n U . S . bank ing h i s t o r y was the week- long bank ing h o l i d a y i n March 

o f 1933 d u r i n g wh ich a l l commerc ia l and F e d e r a l Reserve Banks c l o s e d t h e i r d o o r s . 

F o l l o w i n g the c r a s h o f the b u l l market i n Oc tober 1929, p r i c e s and the g e n e r a l 

l e v e l o f economic a c t i v i t y began to d e c l i n e . The money s t o c k d e c l i n e d about 2 .5 

per cen t i n the y e a r f o l l o w i n g the c r a s h , bu t few o t h e r changes i n the bank ing 

envi ronment o c c u r r e d ove r the same p e r i o d . The l i q u i d i t y p o s i t i o n o f commerc ia l 

banks changed l i t t l e over t h i s p e r i o d , and excess r e s e r v e s remained n e g l i g i b l e as 

a p r o p o r t i o n o f a s s e t s i n bank p o r t f o l i o s . 

B e g i n n i n g i n Oc tober 1930, the l e v e l o f d e p o s i t s i n suspended banks began to 

r i s e d r a m a t i c a l l y . By December, banks w i t h t o t a l d e p o s i t s i n excess o f $750 

m i l l i o n had f a i l e d . F e a r f u l o f f u r t h e r bank f a i l u r e s , the p u b l i c began c o n v e r t i n g 

d e p o s i t s to cu r rency a t an i n c r e a s i n g r a t e and banks l i q u i d a t e d loans i n an at tempt 

to improve t h e i r l i q u i d i t y p o s i t i o n s . By e a r l y 1931 , t h i s f i r s t bank ing c r i s i s 

had subs ided and banks reduced the r a t e a t wh ich they were l i q u i d a t i n g l oans to 

meet a n t i c i p a t e d c r a s h d r a i n s . However, f u r t h e r i n t o 1931 the l e v e l o f d e p o s i t s 

o f suspended banks a g a i n began to r i s e . Aga in banks began s t r e n g t h e n i n g t h e i r 



l i q u i d i t y p o s i t i o n s and excess r e s e r v e s were $130 m i l l i o n by J u l y , 1931—only 

the second t ime the l e v e l had reached $100 m i l l i o n o r more. S h o r t - t e r m i n t e r e s t 

r a t e s f e l l through the l a t t e r p a r t o f 1931 and 1932 to v e r y low l e v e l s as c r e d i t 

demand f e l l o f f and commerc ia l banks at tempted to s t r e n g t h e n t h e i r l i q u i d i t y 

p o s i t i o n s . There seems to be l i t t l e d isagreement as to the reasons f o r the r i s e 

i n the r e s e r v e - d e p o s i t r a t i o a n d , i n p a r t i c u l a r , the growth i n excess r e s e r v e s 

d u r i n g t h i s pe r i od—banks were a t t emp t i ng to shore up t h e i r s t ock o f l i q u i d a s s e t s 

i n the face o f e x p e c t e d , bu t u n c e r t a i n , f u t u r e cash demands by d e p o s i t o r s . 

The p e r i o d from the end o f the bank ing h o l i d a y i n March 1933 through the end 

o f 1942 h a s , u n l i k e the p r e v i o u s s e v e r a l y e a r s , been one s u b j e c t e d to c o u n t l e s s 

a n a l y s e s and d i s c u s s e d i n terms o f numerous t h e o r i e s . The v a r i e t y o f approaches 

to the p e r i o d has undoubted ly r e s u l t e d from the un ique event3 wh ich c h a r a c t e r i z e d 

the monetary s e c t o r d u r i n g tha t t ime . The major changes seen r e f l e c t e d a d r a s t i c 

move i n the p o l i c i e s o f commerc ia l bank a s s e t management. Over the p e r i o d an 

i n c r e a s i n g l y l a r g e r p r o p o r t i o n o f bank a s s e t s were h e l d i n the form o f cash a s s e t s 

( i n c l u d i n g v a u l t c a s h , i tems i n the p rocess o f c o l l e c t i o n , and ba lances h e l d i n 

o t h e r commerc ia l banks and i n F e d e r a l Reserve b a n k s ) — t h i s change a rose i n connec­

t i o n w i t h the emergence o f excess r e s e r v e s i n 1932. The second new f e a t u r e 

c h a r a c t e r i z i n g bank p o r t f o l i o s was the decrease i n the r a t i o o f loans to i n v e s t ­

ments ; t h i s r a t i o f e l l f rom 2.6 ove r 1929 to 1.2 by 1933 and u l t i m a t e l y to 0 .7 

8 / 

i n 1936 and a g a i n f rom 1939-1941. Between 1934 and 1941 i t never reached 1 . 0 . -

As commerc ia l banks expanded t h e i r h o l d i n g s o f i nves tmen ts over t h i s p e r i o d , 

v i r t u a l l y a l l i n t e r e s t r a t e s d e c l i n e d s t e a d i l y . F o r i n s t a n c e , the y i e l d i n 

T r e a s u r y b i l l s f e l l , based on annua l a v e r a g e s , f rom 0.515 per cen t i n 1933 to 

0.143 pe r cent i n 1946. F o l l o w i n g an i n c r e a s e to 0.447 per cent i n 1937, the y i e l d 
9 / 

d e c l i n e d s t e a d i l y to 0.014 pe r cent i n 1940.— 
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Over t h i s same p e r i o d the l e v e l o f excess r e s e r v e s grew to an a l l - t i m e 

h i g h , bo th i n a b s o l u t e and i n r e l a t i v e te rms . From the $130 m i l l i o n l e v e l i n 

1931, excess r e s e r v e s reached a h i g h o f $6.8 b i l l i o n i n J a n u a r y , 1941 . The 

r a t i o o f excess r e s e r v e s to ne t demand d e p o s i t s r o s e from an average o f about 

4 per cen t i n 1933 to a lmos t 20 pe r c e n t over 1940 .— ' ' I t i s t h i s t r u l y un ique 

event i n our bank ing h i s t o r y - - t h e growth to the ex t reme ly h i g h l e v e l o f excess 

r e s e r v e s — w h i c h the many and v a r i e d ex p o s t s t u d i e s have focused upon . Wh i l e 

some o f the b u i l d - u p o f excess r e s e r v e s can c e r t a i n l y be a t t r i b u t e d to supp l y 

f a c t o r s — e . g . , a lagged r e a c t i o n to g o l d i n f l ows—some o f the s h i f t must a l s o be 

due to the same d e s i r e f o r l i q u i d i t y wh i ch a p p a r e n t l y mo t i va ted the move toward 

i n v e s t m e n t s . F o r the i n t e r e s t e d r e a d e r , some o f the more prominent t h e o r i e s wh ich 

have been advanced to e x p l a i n the b a n k s ' p r e f e r e n c e s f o r l i q u i d i t y and. the s u b s e ­

quent i n c r e a s e i n excess r e s e r v e s are the "shock e f f e c t " h y p o t h e s i s o f Fr iedman 

and Schwartz [ 6 ] , the " i n e r t i a e f f e c t " h y p o t h e s i s o f George M o r r i s o n [ 1 7 ] , 

and the bank w e a l t h max im iz ing model o f F r o s t ([ 7 ] , [ 8 ] ) . (Some o t h e r 

examples o f the wide v a r i e t y o f models wh ich have been advanced to e x p l a i n the 

p o r t f o l i o s t r u c t u r e o f commercial banks d u r i n g b o t h " n o r m a l " , non -pan i c p e r i o d s , 

and pan i c p e r i o d s such as the t h i r t i e s a r e g i v e n i n [ 9 ] , [ 1 0 ] , [ 14 ] . ) 

I n t h i s paper we a r e concerned w i t h the v iew t h a t a p p a r e n t l y p r e v a i l e d i n 

the F e d e r a l Reserve System d u r i n g the t h i r t i e s . That v i e w , s u c c i n c t l y s t a t e d , was 

tha t the excess r e s e r v e s were redundan t , s e r v i n g no u s e f u l economic f u n c t i o n . 

These r e s e r v e s were p r i m a r i l y u n n e c e s s a r i l y s u r p l u s funds h e l d by b a n k s , p r o v i n g 

tha t money c o n d i t i o n s were easy and t h a t the economy was c h a r a c t e r i z e d by a l a c k 

o f p r i v a t e demand f o r c r e d i t . The c o n d i t i o n o f the bank ing system was c h a r a c t e r i z e d 

as a s o r t o f me tas tab le e q u i l i b r i u m : a d d i t i o n a l funds o b t a i n e d by banks were added 

to cash ba lances w h i l e a d d i t i o n a l demand f o r funds was met by drawing down those 

b a l a n c e s . The d e s i r e d s t r u c t u r e o f bank a s s e t p o r t f o l i o s was regarded as non u n i q u e , 

any d i s t r u b a n c e s to t ha t s t r u c t u r e go ing l a r g e l y unanswered. For example, i n 1936 
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Che o f f i c i a l v iew o f the F e d e r a l Reserve was tha t the i n c r e a s e i n excess r e s e r v e s 

i n t ha t year was s imp l y a r e f l e c t i o n o f the i n f l o w o f g o l d : 

"These excess r e s e r v e s have r e s u l t e d a lmos t e n t i r e l y f rom the i n f l o w 

o f g o l d f rom abroad and no t f rom the Sys tem's p o l i c y o f encourag ing 

f u l l r e c o v e r y through the c r e a t i o n and maintenance o f easy money 

c o n d i t i o n s . . . . ' *— 

E a r l i e r , i n 1935, tes t imony by Governor E c c l e s d u r i n g h e a r i n g s h e l d by the House 

Committee on Bank ing and Cur rency on the Bank ing A c t o f 1935 i n d i c a t e d t h i s 

p r e v a l e n t v i e w tha t the monetary a u t h o r i t y was power less to i n f l u e n c e the s tock 

o f money through e f f e c t s on r e s e r v e s . I n response to a q u e s t i o n as to the wisdom 

o f i n c r e a s i n g money i n c i r c u l a t i o n by buy ing up bonds , Governor E c c l e s r e p l i e d : 

"Here i s what would happen: . . . such a c t i o n would s imp l y i n c r e a s e 

the r e s e r v e s o f the bank ing system by the amount o f government bonds 

. . . purchased w i t h c u r r e n c y . The c u r r e n c y would go ou t . . . bu t 

. . . would immed ia te ly go i n t o the banks and f rom the banks i n t o the 

F e d e r a l Reserve banks . . . and you would j u s t have a d d i t i o n a l r e s e r v e s , 

12 / 

a d d i t i o n a l excess r e s e r v e s . " — 

Bankers and economists a l i k e exp ressed the v iew tha t the l e v e l o f d e p o s i t s a n d , 

hence , the degree o f u t i l i z a t i o n o f r e s e r v e s was de termined by the demand f o r 

c r e d i t wh ich was deemed to be i n s u f f i c i e n t d u r i n g t h i s p e r i o d . The p o s i t i o n o f 

the Amer ican Bankers A s s o c i a t i o n was tha t banks s tood r e a d y , w i l l i n g , and a b l e 

to make l o a n s . The same p o s i t i o n , f rom the p o i n t o f v iew o f e c o n o m i s t s , was 

e xp r essed by A n g e l l [ ] : 
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" I n a t ime o f i n a c t i v e demand f o r bank c r e d i t , w i t h an enormous 

s u r p l u s o f commerc ia l bank r e s e r v e s a l r e a d y b e i n g i d l e , i t would 

not ma t te r whether t h ree b i l l i o n s [o f F e d e r a l government and 

r e l a t e d s e c u r i t i e s ] o r t h i r t y were purchased [by the F e d e r a l Reserve 

B a n k s ] . The immediate e f f e c t on b u s i n e s s would be zero . . . But i f 

b u s i n e s s and the demand f o r c r e d i t r e v i v e , then these open market 

o p e r a t i o n s . . . w i l l p r o v i d e a v e r y r e a l and v e r y dangerous f ounda ­

t i o n f o r a severe c r e d i t i n f l a t i o n — a g a i n a t the wrong t i m e . " ^ / 

Mo reove r , t h i s v iew was e x p l i c i t l y p r e s e n t e d p u b l i c l y by the Board o f Governors 

as j u s t i f i c a t i o n f o r t h e i r d e c i s i o n to doub le r e s e r v e requ i rements i n 1936-1937. 

T h i s d o u b l i n g o f r e s e r v e requ i rements i n t h ree s teps between Augus t , 1936, and 

May, 1937, reduced excess r e s e r v e s by $3 b i l l i o n and i s the s i n g l e most " a c t i v e " 

14 / 

d e c i s i o n taken by the F e d e r a l Reserve d u r i n g t h i s p e r i o d . — Banks made l i t t l e 

ad justment to t h e i r p o r t f o l i o s f o l l o w i n g the f i r s t i n c r e a s e i n r e s e r v e r e q u i r e m e n t s , 

bu t the c o m p o s i t i o n o f a s s e t p o r t f o l i o s and market i n t e r e s t r a t e s bo th changed a f t e r 

the second and t h i r d s teps o f the change i n r e s e r v e r e q u i r e m e n t s . Banks s o l d t h e i r 

s h o r t term s e c u r i t i e s and drew down t h e i r ba lances a t co r responden t b a n k s . T r e a s u r y 

b i l l r a t e s i n c r e a s e d from 0.178 pe r cen t i n F e b r u a r y , 1937, to 0.447 pe r cen t March 

and d i d no t f a l l to i t s p re -March l e v e l a g a i n u n t i l November, 1937. Excess r e s e r v e s 

a t member banks f e l l f rom about $2.2 b i l l i o n i n February to about $1.4 b i l l i o n i n 

March and c o n t i n u e d to d e c l i n e through August to $750 m i l l i o n . I n A p r i l o f 1938, 

r e s e r v e requ i rements were lowered to the l e v e l o f t ha t b e f o r e the change i n May, 

1937. From tha t p o i n t o n , excess r e s e r v e s c l imbed s t e a d i l y . 

T h i s n o t i o n tha t excess r e s e r v e s se rved no u s e f u l economic f u n c t i o n and 

accumulated o n l y because o f i n s u f f i c i e n t c r e d i t demand c a r r i e s w i t h i t the i m p l i c a ­

t i o n tha t commerc ia l banks e x h i b i t e d an a b s o l u t e p r e f e r e n c e f o r l i q u i d i t y . An 

a l t e r n a t i v e s ta tement o f t h i s p r o p o s i t i o n i s t ha t a t the p r e v a i l i n g low r a t e s o f 
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i n t e r e s t i n the t h i r t i e s , b a n k s ' demand c u r v e s f o r excess r e s e r v e s had become 

p e r f e c t l y e l a s t i c ; c o r r e s p o n d i n g l y , t h e i r demand cu rves f o r l oans and i n v e s t ­

ments had become i n f i n i t e l y e l a s t i c . — ' ' T h i s v i e w , o f c o u r s e , i s a c h a r a c t e r i z a ­

t i o n o f the bank ing system b e i n g caught i n a " l i q u i d i t y t r a p " . The major i m p l i c a ­

t i o n o f t h i s n o t i o n f o r the conduct o f monetary p o l i c y was tha t the l i n k between 

the a u t h o r i t y ' s c o n t r o l ove r bank r e s e r v e p o s i t i o n s and the c o n t r o l o f the money 

supp ly was b r o k e n . T h i s s i t u a t i o n was l i k e n e d to the i n a b i l i t y o f one to "push 

on a s t r i n g " , e . g . , as Governor E c c l e s remarked , 

" . . . one cannot push on a . s t r i n g . We a re i n the depths o f a d e p r e s s i o n 

and , . . . , beyond c r e a t i n g an easy money s i t u a t i o n through r e d u c t i o n 

o f d i s c o u n t r a t e s and through the c r e a t i o n o f excess r e s e r v e s , the re i s 

v e r y l i t t l e , i f a n y t h i n g , t ha t the r e s e r v e o r g a n i z a t i o n can do toward 

b r i n g i n g about r e c o v e r y . " ^ ^ 

T h i s w i d e l y h e l d v iew o f the f i n a n c i a l s e c t o r was , t h e r e f o r e , a p r imary r eason 

tha t the monetary a u t h o r i t y took no d e c i s i v e s teps o f any k i n d d u r i n g the 1 9 3 0 ' s , 

e l e c t i n g i n s t e a d to mere ly h o l d a f i x e d p o r t f o l i o o f government s e c u r i t i e s . — ' ' 

U n h a p p i l y , t h i s n o t i o n wh ich so pervaded the p o l i c y making p rocess does n o t appear 

to have been based upon any r i g o r o u s m o d e l , bu t r a t h e r on somewhat c a s u a l o b s e r v a -

18 / 

t i o n . — The magni tude o f excess r e s e r v e s was taken as s u p p o r t i v e o f the l i q u i d i t y 

t rap h y p o t h e s i s as was the c o r r e l a t i o n between changes i n t o t a l r e s e r v e s and i n 

excess r e s e r v e s d u r i n g the decade . A l s o , taken as s u p p o r t i v e o f the l i q u i d i t y t r ap 

was the apparent f l a t t e n i n g ou t a t low i n t e r e s t r a t e s o f the l o c u s o f p o i n t s 

d e s c r i b e d by a p l o t o f excess r e s e r v e s v e r s u s a s h o r t term i n t e r e s t r a t e . Those 

who d i s a g r e e d a t tha t t ime w i t h the " s t r i n g " h y p o t h e s i s seem to have based t h e i r 

c o n c l u s i o n s on e q u a l l y c a s u a l e m p i r i c i s m . I t was p o i n t e d out tha t a p l o t o f excess 

r e s e r v e s ve rsus l o g r £ f a i l e d to i n d i c a t e a h o r i z o n t a l curve a t low r a t e s o f 

19/ 
i n t e r e s t . — 
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Economet r i c t e s t s o f the l i q u i d i t y t r ap h y p o t h e s i s have g e n e r a l l y been 

conducted w i t h i n the c o n f i n e s o f p a r t i c u l a r models and have d e a l t w i t h the 

d e r i v a t i o n a n d / o r e s t i m a t i o n o f a s s e t demand f u n c t i o n s . Tes t s f o r the 

e x i s t e n c e o f the l i q u i d i t y t r ap have been r e p o r t e d as the e s t i m a t i o n o f demand 

cu rve e l a s t i c i t i e s ( [ 9 ] , [ 17 ] ) , the exam ina t i on o f c o r r e l a t i o n s among 

i n t e r e s t r a t e s and bank ea rn ing a s s e t s ([ io ] , [17])> the compar ison o f goodness 

o f f i t among a l t e r n a t i v e r e l a t i o n s and the examina t i on f o r a p p r o p r i a t e s i g n s on 

v a r i o u s c o e f f i c i e n t s i n es t ima ted demand r e l a t i o n s ( [ 8 ] , [ 17 ] ) . Such 

s t u d i e s have produced models wh ich d i f f e r no t o n l y as to p r imary de te rm inan ts o f , 

and mot i ves f o r the h o l d i n g s o f v a r i o u s a s s e t c l a s s e s , bu t a l s o as to the a p p r o p r i -

20/ 

ate d i r e c t i o n o f c a u s a t i o n i n the r e l e v a n t r e l a t i o n s h i p s . — V i r t u a l l y a l l o f 

these s t u d i e s have f a i l e d to uncover s t r o n g ev idence s u p p o r t i n g the " s t r i n g d o c ­

t r i n e " ; i t i s wor th n o t i n g , however , tha t none o f these s t u d i e s has i n v o l v e d a 
21/ 

d i r e c t t e s t o f the c a u s a l r e l a t i o n s i m p l i e d by the h y p o t h e s i s . — 

T h i s i n v e s t i g a t i o n i n t o the p o s s i b l e e x i s t e n c e o f a l i q u i d i t y t r ap focuses 

on the c a u s a l r e l a t i o n s which a re i m p l i e d by one i n t e r p r e t a t i o n o f tha t h y p o t h e s i s . 

The s t u d i e s o f t h i s h y p o t h e s i s wh ich i n v o l v e the e s t i m a t i o n o f a demand f u n c t i o n 

have i m p l i c i t l y been based upon some n o t i o n o f c a u s a l i t y over t i m e ; t h i s concept 

a p p a r e n t l y has never been a p p l i e d d i r e c t l y i n c o n n e c t i o n w i t h t h i s p rob lem. Because 

the word " c a u s e " has so many v a r i e d i n t e r p r e t a t i o n s , we must focus on a p a r t i c u l a r 

d e f i n i t i o n o f c a u s a l i t y . Fu r the rmore , i n a d e s i r e to m a i n t a i n c o n s i s t e n c y , a t l e a s t 

f rom the p o i n t o f v iew o f economic t heo ry , w i t h those s t u d i e s wh ich have cen te red 

upon demand r e l a t i o n s , we note t h a t i n o rde r to o b t a i n c o n s i s t e n t e s t i m a t e s o f a 

demand r e l a t i o n the r i g h t hand s i d e v a r i a b l e s must be exogenous. W i th these 

thoughts i n m i n d , we e s t a b l i s h i n the f o l l o w i n g s e c t i o n a d e f i n i t i o n o f and a p r o ­

cedure f o r t e s t i n g f o r the e x i s t e n c e o f a l i q u i d i t y t r a p based upon the Granger 

[ 12 ] d e f i n i t i o n o f c a u s a l i t y i n a m u l t i v a r i a t e f ramework. 



- 11 -

I I . A V e r s i o n o f the L i q u i d i t y Trap Hypo thes i s 

In a g e n e r a l way, we are concerned here w i t h the de te rm inan ts o f the 

c o m p o s i t i o n o f commerc ia l bank p o r t f o l i o s ; i n p a r t i c u l a r , we are i n t e r e s t e d 

i n the de te rm inan ts o f the excess r e s e r v e p o s i t i o n o f banks. A c c o r d i n g l y , 

we must concern o u r s e l v e s not on l y w i t h a l l a s s e t s i n bank p o r t f o l i o s , bu t 

a l s o w i t h the r o l e o f v a r i a b l e s such as i n t e r e s t r a t e s , the money s u p p l y , 

and measures o f b u s i n e s s c o n d i t i o n s and economic a c t i v i t y wh ich might r e f l e c t 

demand f o r bank c r e d i t . T h e r e f o r e , even though the f o r m u l a t i o n and e s t i m a t i o n 

of the demand curve l i e s , i n t h i s s tudy , w i t h i n the rea lm o f p a r t i a l e q u i l i b r i u m 

a n a l y s i s , our problem i s c l e a r l y concerned w i t h the ways i n wh ich the f i n a n c i a l 

and r e a l s e c t o r s o f the economy i n t e r a c t . Demand a n a l y s i s i s f i r s t o f a l l a 

f o r m u l a t i o n conce rn i ng the d i r e c t i o n o f e f f e c t s , and s e c o n d l y , an at tempt a t 

de te rm in i ng the q u a n t i t a t i v e e f f e c t s o f changes i n the c a u s a l f a c t o r s . 

C o n s i d e r b r i e f l y the f o l l o w i n g s i m p l i f i e d b a l a n c e sheets f o r the monetary 

a u t h o r i t y and f o r the commerc ia l bank ing s e c t o r : 
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Gold T reasu ry Reserves Demand 

C e r t i f i c a t e s Depos i t s /Requ i red^ . Depos i t s 
\ E x c e s s / 
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Now a l i q u i d i t y t r a p , i n i t s s i m p l e s t f o r m u l a t i o n , i s s imp ly the n o t i o n 

tha t a t some r a t e o f i n t e r e s t the demand curve f o r money becomes i n f i n i t e ­

l y e l a s t i c . The c o r o l l a r y to t h i s n o t i o n as a p p l i e d to banks i n the ' 3 0 ' s 

decade was tha t i n t e r e s t r a t e s had f a l l e n to a l e v e l where banks ' demand 

curve f o r excess r e s e r v e s was i n f i n i t e l y e l a s t i c . Thus , any a t tempt by the 

monetary a u t h o r i t y to i n c r e a s e the money supp ly o r to f o s t e r an i n c r e a s e i n 

bank c r e d i t o u t s t a n d i n g was s imp ly thwarted by banks ' w i l l i n g n e s s to h o l d 

the a d d i t i o n a l r e s e r v e s as f u n c t i o n l e s s i d l e c a s h . The q u a n t i t y o f loans 

and investments a t any t ime was v iewed as be ing determined by f o r c e s beyond 

the c o n t r o l of the monetary a u t h o r i t i e s , p r i m a r i l y by the e x i s t i n g demand 

f o r c r e d i t by the non-bank ing p u b l i c and bus iness community. The b a s i c 

n o t i o n beh ind the " s t r i n g " h y p o t h e s i s was, t h e r e f o r e , t ha t the money supp ly 

( o r , a l t e r n a t i v e l y , o u t s t a n d i n g demand and time d e p o s i t s ) and l oans and 

inves tments i n commerc ia l bank p o r t f o l i o s were exogenous w i t h r e s p e c t to 

the p o r t f o l i o o f the monetary a u t h o r i t y . 

F o l l o w i n g Horwich [ 14 ] , l e t us d e f i n e a s e r i e s termed " e f f e c t i v e 

r e s e r v e s " which i s e s s e n t i a l l y t o t a l bank r e s e r v e s a d j u s t e d f o r a l l l e g a l 

changes i n the c a p a c i t y to use those r e s e r v e s . Now t h i s n o t i o n o f a b reak ­

down i n the more " n o r m a l " c a u s a l c h a i n o f e f f e c t s runn ing from r e s e r v e 

changes to the money supp ly and bank c r e d i t may be s u c c i n c t l y s t a t e d i n 

the form o f a d i r e c t l y t e s t a b l e h y p o t h e s i s : 

( i ) both the money supp ly and o u t s t a n d i n g loans and inves tments 

were exogenous w i t h r e s p e c t to e f f e c t i v e r e s e r v e s , and 

( i i ) excess r e s e r v e s were no t exogenous w i t h r e s p e c t to e f f e c t i v e 

r e s e r v e s . 
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The nex t s e c t i o n p resen ts a d i s c u s s i o n o f the methodology o f the s t a t i s t i c a l 

t e s t s to be per fo rmed, u t i l i z i n g the Granger [ 12] d e f i n i t i o n o f c a u s a l i t y 

and the e q u i v a l e n c y o f t ha t d e f i n i t i o n w i t h s t a t i s t i c a l exogene i t y as 

e s t a b l i s h e d by Sims [ 2 4 ] . Be fo re f o r m u l a t i n g our t e s t s , however, we may 

f i n d i t i n s t r u c t i v e to d i g r e s s b r i e f l y and to c o n s i d e r the s tudy by Ho rw ich . 
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A D i g r e s s i o n on H o r w i c h ' s Tes t s f o r the 
E x i s t e n c e o f a L i q u i d i t y Trap 

T h i s study i s , to our knowledge, the o n l y one wh ich at tempted a d i r e c t 

t e s t o f the c a u s a l i m p l i c a t i o n s o f the l i q u i d i t y t rap h y p o t h e s i s i n the 

1 9 3 0 ' s . I t a l s o appears to be the s i n g u l a r example o f an i n v e s t i g a t i v e 

f a i l u r e to s t r o n g l y r e j e c t the s t r i n g h y p o t h e s i s . Horwich at tempted to t e s t 

what he termed the Keynes ian v iew—the i n e f f e c t i v e n e s s o f monetary p o l i c y i n 

the d e t e r m i n a t i o n o f bank e a r n i n g a s s e t s — v e r s u s what he termed the W i c k s e l l i a n 

v i e w - - t h a t bank ea rn ing a s s e t s and the money supp ly were c a u s a l l y r e l a t e d to 

r e s e r v e s — b y examina t ion o f the c o r r e l a t i o n s between e a r n i n g a s s e t s and e f f e c ­

t i v e r e s e r v e s , and between t h e i r f i r s t and t h e i r second d i f f e r e n c e s . 

The 1930 's were subd i v i ded i n t o four p e r i o d s and q u a r t e r l y c a l l r e p o r t 

d a t a f o r member banks were u s e d . In th ree o f the fou r subper iods were found 

p o s i t i v e , though d i f f e r e n t , c o r r e l a t i o n s between t o t a l e a r n i n g a s s e t s and 

e f f e c t i v e r e s e r v e s , w h i l e i n the p e r i o d March , 1936 to June, 1938 ( d u r i n g 

t h i s p e r i o d r e s e r v e requ i rements were doub led i n th ree s t e p s ) , a s i g n i f i c a n t 

n e g a t i v e c o r r e l a t i o n was obse rved . More impo r tan t , i n H o r w i c h ' s v i e w , than 

the p o s i t i v e c o r r e l a t i o n s d u r i n g the s u b p e r i o d s , was the ex t remely low c o r r e ­

l a t i o n (0 .04) between e a r n i n g a s s e t s and e f f e c t i v e r e s e r v e s over the e n t i r e 

decade . The p resence o f a s i g n i f i c a n t n e g a t i v e c o r r e l a t i o n i n a p e r i o d 

s e p a r a t i n g two p e r i o d s between which the p o s i t i v e c o r r e l a t i o n appeared to have 

s h i f t e d c o n s i d e r a b l y , and o f a low c o r r e l a t i o n between second d i f f e r e n c e s o f 

e a r n i n g a s s e t s and e f f e c t i v e r e s e r v e s were v iewed as c o n t r a d i c t i n g the 

W i c k s e l l i a n h y p o t h e s i s and , hence , suppo r t i ng the s t r i n g v e r s i o n o f the 

l i q u i d i t y t rap h y p o t h e s i s . I t was specu la ted tha t s p e c i f i c a t i o n e r r o r i n the 

form o f om i t ted v a r i a b l e s may have b iased the subper iod r e g r e s s i o n s showing 



- 15 -

p o s i t i v e c o r r e l a t i o n toward v e r i f i c a t i o n o f the W i c k s e l l i a n v i e w . I n 

a d d i t i o n , over t h i s decade, both t o t a l ea rn ing a s s e t s and bank l oans 

were h i g h l y c o r r e l a t e d w i t h an a d j u s t e d p e r s o n a l income s e r i e s ( taken as 

a proxy f o r l o a n demand). Fur the rmore , i t was found tha t bank h o l d i n g s o f 

government s e c u r i t i e s were more h i g h l y c o r r e l a t e d w i t h the t o t a l supp ly o f 

such s e c u r i t i e s than w i t h e f f e c t i v e r e s e r v e s , an o b s e r v a t i o n w h i c h , under 

the assumpt ion o f an aggregate supp ly independent o f bank demand, was i n t e r ­

p re ted as f u r t h e r ev idence c o n s i s t e n t w i t h the Keynes ian v i e w . 

Though h i s t e s t s were d e f i c i e n t s i n c e c o r r e l a t i o n a n a l y s i s , i n g e n e r a l , 

i m p l i e s no th ing r e g a r d i n g the d i r e c t i o n o f c a u s a t i o n , H o r w i c h ' s b a s i c i d e a 

o f t e s t i n g d i r e c t l y f o r the i m p l i c a t i o n s o f the h y p o t h e s i s was none the less a 

proper approach. U n f o r t u n a t e l y , the a n a l y s i s o n l y p o i n t s out the p e r i o d s 

ove r wh ich p e r s i s t e d c e r t a i n c o r r e l a t i o n s tha t are n o t , a t l e a s t p a r t i a l l y , 

i n c o n s i s t e n t w i t h the l i q u i d i t y t r ap h y p o t h e s i s . I t i s p o s s i b l e , however , 

as was r e a l i z e d by Horwich and o t h e r s , tha t the c o r r e l a t i o n s wh ich were 

found cou ld p o s s i b l y e x i s t even i f the d i r e c t i o n o f c a u s a l i t y were o p p o s i t e 

t ha t i m p l i e d by h i s i n t e r p r e t a t i o n o f the l i q u i d i t y t rap h y p o t h e s i s . The 

i n f o r m a t i o n wh ich may be garnered from the a v a i l a b l e da ta s e t , i . e . , the 

impor tan t c o r r e l a t i o n s wh ich are o b s e r v e d , are c o n t a i n e d i n es t ima tes o f 

the reduced form. Macroeconomic models can be d e v i s e d w h i c h , e . g . , e x h i b i t 

p o s i t i v e c o r r e l a t i o n s between money and income, bu t wh ich d i f f e r by v i r t u e 

o f the exogene i t y i n one case o f money, and i n another c a s e , o f income. I n 

a d d i t i o n , i t i s p o s s i b l e to c o n s t r u c t models i n wh ich money and income would 

be c o r r e l a t e d v i a t h e i r mutual dependence on a t h i r d v a r i a b l e . An impor tan t 

p o i n t i s t h a t d i f f e r e n t s t r u c t u r e s , w i t h d i f f e r e n t c a u s a l r e l a t i o n s h i p s , may 



- 16 -

be summarized i n o b s e r v a t i o n a l l y e q u i v a l e n t reduced forms which p r o v i d e 

our o n l y means o f drawing i n f e r e n c e s about the s t r u c t u r e . Much more 

t e c h n i c a l and complete d i s c u s s i o n s o f these p o i n t s may be found i n Sims 

22/ 
([ 23 1» [ 24 ]) and i n Sargent ( [ 2 1 ] , [ 2 2 ] ) — 
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I I I . T e s t i n g the L i q u i d i t y Trap Hypo thes i s 

The t e s t s f o r e x i s t e n c e o f a l i q u i d i t y t r ap i n the 1930 ' s take the 

form o f econometr ic t e s t s o f the c a u s a l i m p l i c a t i o n s o f our i n t e r p r e t a t i o n 

o f t h a t h y p o t h e s i s w i t h i n the c o n f i n e s o f G r a n g e r ' s [ 12 ] p a r t i c u l a r d e f i n i ­

t i o n o f c a u s a l i t y . The procedure d e r i v e s from S i m s ' [ 24 ] impo r tan t work, 

i n wh ich he e s t a b l i s h e d the e q u i v a l e n c e between Granger c a u s a l i t y and the 

23 / 

e c o n o m e t r i c i a n ' s d e f i n i t i o n o f s t a t i s t i c a l e x o g e n e i t y . — Be fo re p roceed ing 

to a d i s c u s s i o n o f the t e s t procedure f o r the m u l t i v a r i a t e system w i t h wh ich 

we are concerned , l e t us b r i e f l y rev iew the Granger d e f i n i t i o n and the c o n s t r u c t 

o f t e s t s o f c a u s a l o r d e r i n g as i m p l i e d by the theory f o r a b i v a r i a t e u n i v e r s e . 

G r a n g e r ' s d e f i n i t i o n o f c a u s a l i t y p l a c e s a c e n t r a l r o l e on the s t o c h a s t i c 

na tu re o f the v a r i a b l e s and on the d i r e c t i o n o f f l o w o f t i m e ; " . . . We - say 

t h a t Y t i s c a u s i n g X t i f we are b e t t e r a b l e to p r e d i c t X f c u s i n g a l l a v a i l a b l e 
2 4 / 

[pas t ] i n f o r m a t i o n than i f the i n f o r m a t i o n apa r t from [pas t ] Y £ had been u s e d . " — 

The b e t t e r p r e d i c t o r i s tha t which m in im izes the v a r i a n c e o f the f o r e c a s t e r r o r . 

In the b i v a r i a t e system d e s c r i b e d by the s e t { X t > Y f c | t • 0 , 1, T } , a 

d i r e c t t e s t o f the n u l l h y p o t h e s i s t h a t Y f a i l s to cause X i n G r a n g e r ' s s e n s e , 

i s o b t a i n e d v i a OLS e s t i m a t i o n o f 

( i ) ; t = ̂ Vt-i+ i ^ t - i ' 

where X £ i s the l e a s t squares f o r e c a s t o f X t based on the e s t i m a t e s o£ 

the parameters ( a ^ , g j ) . The n u l l h y p o t h e s i s t h a t 9^ = 0 , i • 1, 2 , . . . , q , i s 

thus d i r e c t l y t e s t a b l e through c o n s t r u c t i o n o f F - s t a t i s t i c f o r (1) and a second 

r e g r e s s i o n i n which the c o e f f i c i e n t s on lagged Y ' s are c o n s t r a i n e d to be z e r o . 



- 18 -

Sims ([ 24 ] , [ 25 ] ) e s t a b l i s h e d the f o l l o w i n g e q u i v a l e n c y to the 

p reced ing f o r m u l a t i o n : assuming tha t X and Y are j o i n t l y c o v a r i a n c e -

s t a t i o n a r y s t o c h a s t i c p rocesses and a r e j o i n t l y p u r e l y i n d e t e r m i n i s t i c , 

then the c o n d i t i o n s tha t 

( i ) Y f a i l s to cause X i n G r a n g e r ' s sense , and 

( i i ) X i s s t r i c t l y exogenous r e l a t i v e to the r e s i d u a l f rom 

a l i n e a r r e g r e s s i o n o f Y on c u r r e n t and pas t X 

are e q u i v a l e n t . Fu r the rmore , i f the p rocess [X Y ] ' possesses an a u t o -

r e g r e s s i v e r e p r e s e n t a t i o n , i . e . , 

x t " ? * i V i + l 0

b i V i 
1=0 i=0 
00 03 

Y = £ c . e + 2 d.-n . , 
£ t-o t - 1 i-o ! t - L 

where e and T| a re m u t u a l l y u n c o r r e l a t e d wh i t e n o i s e p r o c e s s e s , then ( i ) 
tilL) 

above i s e q u i v a l e n t to e i t h e r / j a i l a^^ • 0 o r a l l » 0 i n ( 2 ) . C o n d i t i o n s 

( i i i ) and ( i i ) then imp ly tha t ( i ) taken as our h y p o t h e s i s may be t e s t e d 

v i a the l e a s t squares r e g r e s s i o n , 

Y t - = . «ixt-i + v 
i=-m 

where e £ i s the r e s i d u a l , and t e s t i n g f o r the c o n d i t i o n g^ = 0 f o r a l l 

i < 0 . 

The r a t i o n a l e beh ind our t e s t s f o r the e x i s t e n c e o f a l i q u i d i t y t rap 

i s c l e a r l y fo rmu la ted i n Sims [ 24 ] . P rev i ous t e s t s wh ich took the form 

(a) 

(2) 

(b) 



- 19 -

o f demand equa t i on e s t i m a t e s , emphas iz ing the r o l e o f c o e f f i c i e n t s i g n 

and magni tude d e t e r m i n a t i o n s and e l a s t i c i t y e s t i m a t e s , y i e l d e d v a l i d 

e s t i m a t e s o n l y i f the r i g h t hand s i d e v a r i a b l e s s a t i s f i e d the r e q u i s i t e 

exogene i t y assumpt ions . A c c o r d i n g l y , t e s t i n g f o r the c o r r e c t n e s s o f those 

assumpt ions and the e q u i v a l e n c e w i t h t e s t i n g f o r Granger c a u s a l i t y p r o v i d e s 

a n a t u r a l way to approach t h i s i s s u e . 

Most e m p i r i c a l work to date d e a l i n g w i t h exogene i t y c o n s i d e r a t i o n s has 

been c o n f i n e d to b i v a r i a t e and t r i - v a r i a t e sys tems. We are concerned here 

w i t h the r e l a t i o n s h i p s wh ich p r e v a i l e d d u r i n g the 1930 's among a t l e a s t the 

s e t of v a r i a b l e s {excess r e s e r v e s , r e s e r v e s , loans and inves tments i n bank 

p o r t f o l i o s , money s u p p l y } . As Horwich i n d i c a t e d , i t i s not d i f f i c u l t to see 

how some measure r e f l e c t i n g the l e v e l o f b u s i n e s s a c t i v i t y and the r e l a t e d 

demand f o r bank c r e d i t c o u l d be i n c l u d e d i n a s ta tement o f the l i q u i d i t y t r a p 

h y p o t h e s i s . In a d d i t i o n , as many i n v e s t i g a t o r s have n o t e d , f a i l u r e to a l l o w 

2 5 / 

f o r the i n f l u e n c e o f i n t e r e s t r a t e s c o u l d e a s i l y d i s t o r t t e s t r e s u l t s . 

What we must do i s e s t a b l i s h an a p p r o p r i a t e t e s t i n g procedure f o r the type 

of m u l t i v a r i a t e system i n our p rob lem. We p resen t be low a c u r s o r y d i s c u s s i o n 

o f the g e n e r a l c o n s i d e r a t i o n s i n v o l v e d i n t e s t s f o r exogene i t y i n m u l t i ­

v a r i a t e systems f o l l w e d by the c o n s t r u c t i o n o f some t e s t s s p e c i f i c to our 
, . 2 6 , 2 7 / p r o b l e m . — 1 — 

C o n s i d e r the n-e lement v e c t o r c o v a r i a n c e - s t a t i o n a r y s t o c h a s t i c p rocess 

X ( t ) = [X^Ct) X 2 ( t ) ] ' where X 1 i s o f d imens ion n^ , X 2 i s o f d imens ion n^, 

and n ^ + n 2 = n - I c *- s w e l l known t h a t the " b e s t " , i n the sense o f minimum 

mean square e r r o r , l i n e a r p r e d i c t o r X ( t ) o f the components o f X ( t ) by X ( s ) , 

s < t , i s g i ven by 
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X ( t ) = Z G Q ) X ( t - j ) 
j -0 

so tha t 

CO 

X ( t ) - S G ( j ) X ( t - j ) + U ( t ) 
j=0 

where U ( t ) i s the v e c t o r i n n o v a t i o n p rocess and where E [ X ( s ) U ( t ) ! ] = 0 f o r 

a l l s £ t - 1, t » 0 , ± 1, ± 2 , . . . . R e w r i t i n g the above we have 

CO 

(3) Z B ( s ) X ( t - s ) =• U ( t ) 
s=0 

CO 

where B(0) • I , the nxn i d e n t i t y m a t r i x , and where Z B ( k ) [ B ( k ) ] ' < ». The 
n k -0 

c o v a r i a n c e s t r u c t u r e o f U , where E [ U ( t ) U ( t - p ) ' ] • R^Cp) , i s g i ven by R u ( 0 ) = 

I, R u ( p ) • 0 f o r a l l p 3* 0 . (U i s then termed a w h i t e - n o i s e v e c t o r w i t h com­

ponents s e r i a l l y and m u t u a l l y u n c o r r e l a t e d . ) S i n c e we d e a l w i t h samples o f 

f i n i t e l e n g t h , the form o f (3) w i t h wh ich we are g e n e r a l l y concerned i s g i v e n 

by 

m 
(3«) Z B ( s ) X ( t - s ) = U ( t ) 

s=0 

w i t h B and U s a t i s f y i n g c o n d i t i o n s as above. Now as long as the r o o t s o f 
m s 

de t (B(Z) ) - 0 , where B(Z) i s = Z B (s )Z , l i e o u t s i d e the u n i t c i r c l e , 
s=0 ' 

the s o l u t i o n to (3) i s a o n e - s i d e d v e c t o r moving average r e p r e s e n t a t i o n , 

(4) X ( t ) - Z D ( i ) U ( t - i ) 
i=0 
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• 28 / 

where D(0) - 1 , 2 D ( i ) [ D ( i ) ] ' < oo.— The c o n d i t i o n s on { X ( t ) } , the D ' s , 
n i=0 

and on ( U ( t ) } , t oge the r w i t h (4) form a s tatement o f the Wold Decompos i t i on 

_ 29 / 
Theo rem.— 

Be fo re c o n s i d e r i n g e x p l i c i t y our method f o r exogene i t y t e s t i n g , l e t us 

i n t r o d u c e some n o t a t i o n and some d e f i n i t i o n s . The c o n v o l u t i o n o f a f u n c t i o n 

f w i t h a f u n c t i o n g , w r i t t e n f * g , i s a new f u n c t i o n g i ven by 

f * g ( t ) - £ f ( k ) g ( t - k ) 
k"—so 

where f and g may be m a t r i x , v e c t o r , o r s c a l a r v a l u e d f u n c t i o n s . We w i l l 

be concerned w i t h cases where f ( k ) - 0 , k < 0 . Denote H(L) (or h ( L ) ) to be a 

po l ynom ia l 

H(L) - £ H(k)L 
k=0 

(h(L) - E h ( k ) 0 
k-0 

where L i s the l a g ope ra to r L^Zj. = z

t _ m - W e s h a l l use these n o t a t i o n s i n t e r -

changeab ly . 

3 0 / 
W r i t e the v e c t o r a u t o r e g r e s s i o n co r respond ing to ( 3 ) 1 f o r X ( t ) — as 

(5) 
B l l B 1 2 
B 2 1 B 2 2 

( t ) = * ( t ) = 
_ U 2 _ 

( t ) 

where B ^ i s ( n 1 x n 1 ) , B 1 2 i s ( n ^ x n ^ , B 2 1 i s ^ x n ^ , B 2 2 i s ( n 2 x n 2 ) , and 

where X^ and X 2 , and are conformable p a r t i t i o n s o f X and U , r e s p e c t i v e l y . 
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The s o l u t i o n to ( 5 ) , co r respond ing to ( 4 ) , i s 

(6) 
[~ x l l 

( to -
A l l A 1 2 " U l l 

( to - * _\ A 2 1 A 2 2 __U2_ 

( t ) 

w i t h a p p r o p r i a t e l y d imens ioned p a r t i t i o n s . We are concerned here w i t h a 

n o t i o n o f b l o c k exogene i t y o r c a u s a l i t y , i . e . , i f i n G r a n g e r ' s s e n s e , 

i s c a u s i n g X ^ , w i t hou t feedback from X^ to X , , , then e i t h e r 

(7a) 

( B 2 1 ) i j " °» 1 " l ' n 2 * > J " l * • • •» n i > o r 

( B 2 2 ) k ^ - 0 , k » 1, n 2 ; * > - 1, n 2 . 

By appea l to Theorem 1 i n Sims [ 24 ] , the e q u i v a l e n t c o n d i t i o n i n (6) i s 

e i t h e r 

(7b) 

( A 2 1 ) i j - 0 , i = 1, . . . . n 2 ; j = 1, n x , o r 

( A 2 2 ) k ^ - 0 , k = 1, . . . . n 2 ; I » 1, n 2 . 

The n o t i o n i s t ha t a l l o f the e lements o f X 2 are exogenous w i t h r e s p e c t to 

a l l o f the elements o f X^ o r , a l t e r n a t i v e l y , a l l o f the e lements o f X^ f a i l 

to c a u s e , i n G r a n g e r ' s sense , any o f the e lements o f X 2 -

One s e t o f t e s t s f o r t h i s n o t i o n o f b l o c k exogene i t y i s suggested by 

G r a n g e r ' s d e f i n i t i o n . Each o f the n 2 e lements o f X 2 may be i n d i v i d u a l l y 

r eg ressed a g a i n s t lagged v a l u e s o f a l l n 2 e lements o f X 2 ( i n c l u d i n g i t s e l f ) 

Then, r e g r e s s i o n s may be run i n c l u d i n g pas t v a l u e s o f the n^ elements o f X^ 
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under the h y p o t h e s i s ( 7 a ) , these elements c o l l e c t i v e l y ( lagged v a l u e s o f 

a l l n^ components) o r s i n g l y ( lagged v a l u e s o f each o f the n^ components 

a lone) shou ld have , as a g roup , c o e f f i c i e n t s not s i g n i f i c a n t l y d i f f e r e n t 

f rom z e r o . 

Appea l to Theorem 2 i n Sims y i e l d s a second s e t o f t e s t s . 
f u t u r e , 

Each e lement o f X^ may be r e g r e s s e d a g a i n s t / c u r r e n t , and lagged v a l u e s o f 

a l l e lements o f X ^ ; each r e l a t i o n s h i p shou ld then be t e s t e d f o r t w o - s i d e d -

n e s s , i . e . , f u t u r e v a l u e s o f the components o f X 2 shou ld have , c o l l e c t i v e l y , 

c o e f f i c i e n t s not s i g n i f i c a n t l y d i f f e r e n t from z e r o . However, even i f (7) 
not n e c e s s a r i l y 

i s t r u e , the same r e s u l t s shouLd /ob ta in i f the t e s t i s per formed p a i r - w i s e 

between elements o f X^ and X 2 -

I n o r d e r to complete the se t o f t e s t s o f ( 7 ) , the above procedures 

shou ld be performed w i t h the r o l e s o f X^ and X 2 r e v e r s e d . I f (7) i s i n 

f a c t t r u e , a l l o f the t e s t s shou ld imply ( 7 ) . U n f o r t u n a t e l y , the i m p l i c a ­

t i o n s o f our t e s t s may not r e s o l v e the i s s u e s so c l e a r l y . V a l i d i t y o f the 

t e s t s i s , o f c o u r s e , dependent upon the s p e c i f i e d u n i v e r s e and i t i s a lways 

p o s s i b l e t ha t our system may be m im ick ing some l a r g e r and more c o m p l i c a t e d 

s t r u c t u r e . P a r t i c u l a r l y i n cases where n^ ;» 2 , i t i s p o s s i b l e to o b t a i n 
31/ 

c o n f l i c t i n g F - t e s t s on f u t u r e c o e f f i c i e n t s o f X 2 components .— U n f o r t u ­

n a t e l y , I see no g e n e r a l , easy way to d e c i d e , when faced w i t h c o n f l i c t i n g 

r e s u l t s among both a l t e r n a t i v e forms o f two-s idedness t e s t s and 

a l t e r n a t i v e forms o f G range r - t ype t e s t s , how to go about r e s o l v i n g the 
to 

c o n f l i c t i n g p i e c e s o f e v i d e n c e . The i s s u e s then b o i l down/ wh ich forms o f 

the t e s t s are most p o w e r f u l , the d i s c u s s i o n o f wh ich i s beyond the scope 
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o f t h i s paper . The q u e s t i o n s may, i n some l i m i t e d sense , be r e s o l v a b l e 

i n s p e c i f i c cases by c o n s i d e r a t i o n o f p o s s i b l e s t r u c t u r e s wh ich c o u l d 

genera te the types o f r e s u l t s o b t a i n e d , and by consequent s u i t a b l e r e d e f ­

i n i t i o n o f the u n i v e r s e . The p o i n t i s , and t h i s shou ld become c l e a r e r i n 

the f o l l o w i n g d i s c u s s i o n o f our p a r t i c u l a r t e s t s , t ha t where r e s u l t s 

s t r o n g l y suppor t the h y p o t h e s i s ( 7 ) , we may indeed conc lude tha t the 

ev idence suppor ts our i n v e s t i g a t i o n and c o n s i d e r a t i o n o f models i n wh ich 

X 2 i s b l o c k exogenous w i t h r e s p e c t to X ^ . The c o n d i t i o n s under wh ich our 

t e s t s would suppor t (7) seem to be f a r more s t r i n g e n t than the c o n d i t i o n s 

w h i c h , e . g . , might l e a d to two -s i ded d i s t r i b u t e d l a g s , p a r t i c u l a r l y i n a 

m u l t i v a r i a t e sys tem. Thus, w h i l e ev idence s t r o n g l y , o r even m i l d l y 

s u p p o r t i v e o f (7) would have to be i n t e r p r e t e d c a u t i o u s l y , i t would seem 

tha t i n those s i t u a t i o n s the burden might n a t u r a l l y f a l l on c r i t i c s to 

c o n s t r u c t reasonab le a l t e r n a t i v e models i n . w h i c h the t e s t r e s u l t s would be 

o b t a i n e d as spu r ious r e s u l t s . 

An impor tan t p o i n t , o f t e n o v e r l o o k e d , i s t ha t (6) i s no t a unique 

r e p r e s e n t a t i o n . Sims e s t a b l i s h e d the e x i s t e n c e o f a t l e a s t one r e p r e s e n ­

t a t i o n where Granger c a u s a l i t y i s e q u i v a l e n t to the exogene i t y o f one 

v a r i a b l e (or group o f v a r i a b l e s ) w i t h r e s p e c t to ano ther v a r i a b l e (or group 

o f v a r i a b l e s ) . There e x i s t , however, a m u l t i p l i c i t y o f e q u i v a l e n t r e p r e -

32/ 

s e n t a t i o n s . — C o n s i d e r (6) a g a i n , 

( 6 ' ) X - A*U 
where U i s a wh i te n o i s e v e c t o r as b e f o r e . The s p e c t r a l d e n s i t y f u n c t i o n 
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o f X i s g i ven by S (cu) " A A 1 , where A i s the F o u r i e r t r ans fo rm o f A . Now 

p r e m u l t i p l y U by any C and p o s t m u l t i p l y A by C . Now 

(6" ) X - A C _ 1 * C U 

bu t S x(tu) - A A ' a g a i n , so tha t the two r e p r e s e n t a t i o n s are o b s e r v a t i o n a l l y 

e q u i v a l e n t . Fu r the rmore , i f C i s o r t h o g o n a l , the v e c t o r U ' * CU i s s t i l l a 

s e r i a l l y u n c o r r e l a t e d v e c t o r w i t h m u t u a l l y u n c o r r e l a t e d components. C need 

no t be o r t h o g o n a l , however, to y i e l d an a l t e r n a t i v e e q u i v a l e n t r e p r e s e n t a t i o n 

to ( 6 ) . Note t h a t , e . g . , f o r (7) to h o l d , w i t h our o t h e r o r i g i n a l c o n d i t i o n s 

i n t a c t , the v e c t o r U ( t ) • [U^( t ) U 2 ( t ) ] ' may have c o v a r i a n c e s t r u c t u r e wh ich 

i s b l o c k - d i a g o n a l , i . e . , 

R U ( P ) - 0 , p J* 0 

and 

R (0) = u 

h ° 

[0 

where • R^ (0) and £ 2

 a R u ( 0 ) . The t e s t s f o r b l o c k exogene i t y a re then 

a p p l i c a b l e as b e f o r e . C a u s a l i t y - e x o g e n e i t y t e s t s a r e , t h e r e f o r e , t e s t s on 

the search f o r a model o r models among a l l p o s s i b l e models wh ich i s , o r a r e , 

c o n s i s t e n t w i t h the c o r r e l a t i o n s observed i n the da ta and i n which X ? i s 

i n t e r p r e t e d as exogenous. 

We d e s i r e to app ly now the above procedures to our i n t e r p r e t a t i o n o f 

the l i q u i d i t y t rap h y p o t h e s i s g i v e n e a r l i e r . Fo r the t ime b e i n g , l e t us 

concen t ra te on the f o u r - v a r i a t e system: 
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Z • e f f e c t i v e r e s e r v e s 

X * excess r e s e r v e s 

m a money supp ly (or net demand and t ime d e p o s i t s ) 

t • l oans and inves tments i n bank p o r t f o l i o s . 

W r i t e the a u t o r e g r e s s i o n f o r the v e c t o r ( X t > Z £ , m t , l^) 1 as 

(8) 

[ x t l 
a b c d ~ t ~ p i t ] 

z t a ' f g h * z t - i + \t 

m t a " b " P q m t - i % t 

a " ' b 1 " r s 

Under our v e r s i o n o f the l i q u i d i t y t rap ( i t s e x i s t e n c e w i l l h e r e a f t e r be 

our n u l l h y p o t h e s i s ) a l l o f the pr imed f u n c t i o n s a re i d e n t i c a l l y 0 f o r a l l 

s + t . The v e c t o r T] = ( 1 ] ^ , 7 1 2 t , 1L , \ t ) ' Is t h e v e c t o r i n n o v a t i o n . 

A p p e a l i n g to the theory d i s c u s s e d above, we may t e s t f o r zero c o e f f i c i e n t s 

i n t h i s r e p r e s e n t a t i o n by d i r e c t a p p l i c a t i o n o f the Granger t e s t s . F u r t h e r ­

more, under the n u l l h y p o t h e s i s t ha t (m t £ £ ) 1 i s exogenous w i t h r e s p e c t to 

( X t Z c ) ' w i t h o u t feedback from ( X £

 1 to (m t l j ' , f u t u r e c o e f f i c i e n t s i n 

a r e g r e s s i o n o f ( X £ Z f c ) ' on (m £ i £ ) 1 shou ld be 0 . 

I t i s p o s s i b l e , as i n d i c a t e d above, to d e r i v e a l t e r n a t i v e e q u i v a l e n t 

r e p r e s e n t a t i o n s to (8) and to t e s t , w i t h i n those r e p r e s e n t a t i o n s , the n u l l 

h y p o t h e s i s . Note t h a t 

T | l t - X f c - a ( L ) X t _ 1 - b ( L ) Z t _ 1 - C ( L ) m ( ; _ 1 - d ( L ) ^ t _ 1 , 
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i . e . , J\. i s a l i n e a r comb ina t i on o f c u r r e n t and lagged X , and lagged v a l u e s 

o f Z , m, and I. Now T]^ t i s the i n n o v a t i o n , o r e r r o r , i n the p r e d i c t i o n o f 

c u r r e n t X from pas t (X , Z , m, I); 71^ t i s thus o r t h o g o n a l to past v a l u e s o f 

those v a r i a b l e s o r 

E ( T 1 l t l X t . l ' X

t . 2 Z f l ' Z t . 2 V l ' V i ^ . l ' ^ ' " 0 = ° * 

S i m i l a r l y , 

E ( 7 1 l t - 1 l X t - 2 ' X t - 3 ' - - - ' Z t - 2 ' Z t - 3 ' - - - ' m t - 2 ' m t - 3 " - " J l t . 2 ^ t - 3 ' - - - ) = ° 

and 1|. . i s a l i n e a r comb ina t ion o f those c o n d i t i o n i n g v a r i a b l e s and X £ ^ . 

I t f o l l o w s tha t E(T]^ t | Tl- ^) =* 0 , i . e . , t ha t T|^ t i s s e r i a l l y u n c o r r e l a t e d . 

By s i m i l a r r eason ing f o r T). t> j * 2 , 3 , 4 , i s a s e r i a l l y u n c o r r e l a t e d 
g e n e r a l J 

v e c t o r . I t w i l l not tnjbe t r u e , however, tha t RTJ(0) • I, or even a s c a l a r 

m a t r i x . Assume 

Y 0 ) 

s i 7 | 

z 2 2 

where • ( 1 ) l t T l 2 t ) ' , T|£ 2^*= (11 3 t l ^ t ) 1 • De f i ne the c o r r e l a t i o n between 

7 ]£^ and T]£2^ a c c o r d i n g to 

= T ^3 t 4-
V l t 

* 2 t 
1 \t V 2 t 

C l l C 12 
fc21 C 22 

^ t ' I t 
f 2 t 

where E[C-)|Q t)], 0, 
2t 1 '4t 

c o e f f i c i e n t o f 7 | i t on T | j + 2 Now a p p l y i n g the t r a n s f o r m a t i o n 

a 2x2 m a t r i x , and where t.^ i s the r e g r e s s i o n 



- 28 -

- T 

I, 

to bo th s i d e s o f (8) and r e a r r a n g i n g terms we have , under the n u l l h y p o t h e s i s , 

Z t - t 2 1 m t - t 2 2 i t 

m. 

a (L ) b (L ) C ( L ) - t u p ( L ) - t u r ( L ) d C D - t - ^ q C D - t ^ S (L) 

0 f ( L ) g ( L ) - t 2 1 p ( L ) - t 2 2 r ( L ) h ( L ) - t 2 1 q ( L ) - t 2 2 S ( L ) 

0 0 p(L) q (L ) 

0 0 r ( L ) S(L) 

X t -1 

' t -1 

m t -1 

" I t 

V 2 t 

% t 

\t 

Note tha t under H Q , 

m 
t 3 

r p a ) q(L)l m t - l ] 

>_ r ( L ) S (L ) 

= F (L ) 
[~mt-l] 4 - [hi 

/ t - 1 

o r 

[mt1 
[ I - L F ( L ) ] 

From t h i s ( m t i t ) ' l i e s i n the space spanned by (T\3t \ t ) * ( a n d i t s h i s t o r y ) . 

S i n c e V c - (V V 2 f c ) 1 i s o r t h o g o n a l to E [ V t | (m t I J 1 ] = 0 and the f i r s t 

two equa t ions i n (9) may be c o n s i s t e n t l y e s t i m a t e d . A c c o r d i n g l y , (9) i s a 

r e p r e s e n t a t i o n i n wh ich HQ h o l d s , and i n wh ich c u r r e n t (ja^Z^) e n t e r i n t o the 

d e t e r m i n a t i o n o f ( X t , Z t ) ; f u t u r e ( m t , £ t ) do no t e n t e r , however. These i m p l i ­

c a t i o n s may be t e s t e d d i r e c t l y . Note tha t lagged X ' s s t i l l do not h e l p 

33/ 
determine Z t > and note a l s o tha t T w i l l be c o n s i s t e n t l y e s t i m a t e d . — 
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Cons ide r now the decompos i t i on o f T | T i n (8) a c c o r d i n g to the 

r e g r e s s i o n s : 

so t ha t 

1 3 t h\t + U 3t 
1U = 9 2 U 3 t + 9 3 U 4 t + U 2t 

\ t « 9 4 U 2 t + 9 5 U 3 t + h\t + U l t 

U l t T " 9 4 9 " 9 ' p i t ] 

U ( t ) 
U 2 t 0 1 - 9 2 9 * " \t 

U 3 t 
0 0 1 - 9 , ht 

_\t_ 0 0 0 1 

where a ' » 
9 3 9 4 " W l + 9 5 9 l - 9 6 

9 " - 9 4 S 2 - 9 5 

9 III 3 
9 2 5 1 " V 

®Tl(t) 

Now, r e w r i t e ( 8 ) , under H Q , as 

( 8 ' ) I, - L 

a (L) b (L ) c ( L ) 

0 f ( L ) S (L ) 

0 0 P ( D 

0 0 r ( L ) 

d (L ) 

H(L) 

q (L ) 
> 

z 
> 

m 

_l_ 

( t ) » 71(C) 

o r 

[ I - LH(L) ] [X Z a l \ ' ( t ) - T]( t ) . 
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A p p l y i n g the t r a n s f o r m a t i o n 8 to both s i d e s o f ( 8 ' ) , we see 

[Y| ruii 
z U 2 

(10) ft(D ( t ) - i. 
m U„ 

3 

J . 

(t) 

where f i ( L ) • [9 - 8 L H ( L ) ] . No t i ng tha t 8 i s upper t r i a n g u l a r and tha t 9 L H ( L ) 
under 

has a l l e lements i n i t s SW co rne r O / H q (a long w i t h the (2.,1) e l e m e n t ) , 

we see tha t we have a r r i v e d a t a p a r t i c u l a r Wold r e p r e s e n t a t i o n f o r the s y s -

34 / 

te rn .— By i n s p e c t i o n o f n ( L ) , we see tha t under H Q the p r e d i c t o r s of i.^ 

M t ' Z t ' X t i n t h i s r e P r e s e n t a C i o n a r e 8 i v e n b y t h e r e g r e s s i o n s 

(11) E C * t I V l ' M t - 2 « * t - l ' l t - 2 ' - ° 

E ( M t | i c , M t - 1 > M t - 2 , . . . , l t - 1 , * t . 2 . . . 0 

E ( Z t | M t , l t, Zt_v Z t _ 2 , . . . . M ^ , M t _ 2 , lt_v lt_2, -..) 

E ( X t | Z t , M t , Z t _ r Z t . 2 , . . - , M t - 1 , M t _ 2 , . . . , 1 ^ , l t _ 2 , . . . , \ _ V

 x

t _ 2 ' -

We may c o n s i d e r b r i e f l y one o the r a l t e r n a t i v e r e p r e s e n t a t i o n . From (8) 

may get 

X - Z - [a(L) - a ^ D J X ^ + [b(L) - b ' C D J Z ^ + [c(L) - g(L) ] M t _ 1 

( 1 2 )

 + t d ( D - h ( L ) ] £ t _ 1 + ( n l t - n 2 t ) 

M - I - [a " (L ) - a ' " ( L ) ] ! ^ + [b " (L ) - b " ' (L) J Z ^ + [ p ( D - r ( L ) ] M t - 1 

+ [q(L) - s ( L ) ] Z t _ 1 + f n 3 t - n 4 t ) 
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Decompose ( n ^ - n 2 t ) a c c o r d i n g to the r e g r e s s i o n 

( n u - n 2 t ) - K n 3 t - n 4 t> + » t 

where ECW"t I n 3 1 " N 4 T ^ * 0 . A p p l y i n g the t r a n s f o r m a t i o n 

1 - • 

0 1 

to bo th s i d e s o f (12) we have , under H Q , 

(13) ( x t - z t ) - K M t - y "a (L)fb (L) - f (L)]c (L) - g ( L ) -1J1 [p ( L ) - r (L) ]g (L) - h ( L ) [q (L) - s (L) j 

0 0 p t t ) - r ( L ) q ( L ) - s ( L ) 

w. 

n 3 t " n 4 t 

t -1 

' t -1 

M 
t - 1 

' t -1 

The r e s u l t s he re a r e , of c o u r s e , a t r a n s f o r m a t i o n of ( 9 ) . The t e s t s are 

e q u i v a l e n t . 

Now c o n s i d e r subse ts o f the r e l e v a n t i n f o r m a t i o n s e t , i n p a r t i c u l a r , 

{ X f c , Z t > M t }. We might do t h i s because our model does not i n c l u d e , i n t h i s 

c a s e , loans and inves tments o r because we perhaps q u e s t i o n the u n d e r l y i n g 

na tu re of the Ql^, l^) r e l a t i o n s h i p j u s t i f y i n g t h e i r j o i n t i n c l u s i o n i n ( 8 ) . 
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Wr i t e the r e v i s e d system as 

(14) [x " [ a (L) b (L ) c (L ) X [Y 
z ( t ) - a ' ( L ) d(L) e (L) Z ( t - 1 ) + 

( t ) 

M a " (L ) b" (L) f ( L ) M 

where a g a i n HQ i s i n d i c a t e d by the pr imed po l ynom ia l s b e i n g i d e n t i c a l l y z e r o . 

We might c o n s i d e r (14) i n i t s e n t i r e t y and app l y the Granger and Sims t e s t s 

d i r e c t l y . I f , i n f a c t , {JL^} does no t be long i n the s p e c i f i c a t i o n , then our 

t e s t s may y i e l d v a l i d e s t i m a t e s . Of c o u r s e , i f {H^} o r the sequence o f 

o b s e r v a t i o n s on some o t h e r v a r i a b l e p r o p e r l y be long i n (14) o r ( 8 ) , then our 

p rocedures may l ead to er roneous i n f e r e n c e s . For i n s t a n c e , i f some m i s s i n g 

v a r i a b l e i s c a u s i n g bo th M and X a n d / o r Z , our t e s t s may w e l l f a i l to suggest 

t ha t M i s exogenous w i t h respec t to (X , Z ) . 

Cons ide r at l e a s t one a l t e r n a t i v e approach to the Sims - Granger t e s t s 

on ( 1 4 ) . Decompose £ 2 t ^ d as i n the f o u r - v a r i a t e sys tem: 

' 2 t " \ ht + V 2 t 

ht ' *2 V 2 t + * 3 S t + V l t 

where E ( v

2 t l ^ 3 t ) = °> E ( V i J V 2 t ' S t 5 = °» ^ VV *2' 3 n d * 3 a r e C h e r e 8 r e s s i o n 

c o e f f i c i e n t s . A p p l y i n g the t r a n s f o r m a t i o n • g i ven by 

f l 
1•" 

<p r [ v l t 

0 1 5 2 t = * g ( t ) = v ( t ) = V 2 t 

_o 0 1 J 
L V ? 3 t 
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to b o t h s i d e s of ( M ) , we o b t a i n 

(16) X. 

M 

y 2 Z t ; - < p ' M t ; + a a ) X t _ 1 + [ b a ) - < ? 2 d ( L ) ] Z t _ 1 + [ c ( L ) - ? 2 e ( L ) + ^ f (L) 

+ d ( L ) Z t _ 1 + [ e ( L ) - f 1 f CL) ] M t - 1 

f ( L ) M t -1 

l t 

2 t 

"3t 

where <p' " 9 2 ^ 1 " ^ 3 ' ~ * ^ This r e P r e s e n t a t i o n s h o u l d be compared to ( 1 0 ) - ( 1 1 ) . 

What we have done i s to i n d i c a t e not o n l y the ways i n wh ich the Sims -

Granger c a u s a l i t y t e s t may be a p p l i e d to a m u l t i v a r i a t e system but a l s o , f o r our 

i n t e r p r e t a t i o n o f the l i q u i d i t y t r a p h y p o t h e s i s , some a l t e r n a t i v e r e p r e s e n t a t i o n s 

of the system i n wh ich the l i q u i d i t y t r a p c a u s a l r e l a t i o n s a c t u a l l y h o l d , a l ­
though they may not appear to h o l d i n e s t i m a t e d r e p r e s e n t a t i o n s . We have 

been a s k i n g whether o r no t we c o u l d f i n d a model o r models c o n s i s t e n t w i t h the 

c o r r e l a t i o n s i n the 1930 's da ta and i n wh ich the c o n d i t i o n s ( i ) a n d / o r ( i i ) i n 

S e c t i o n I I a re v a l i d . I f the d a t a suppor t any such mode l , then we a r e no t 

j u s t i f i e d i n r e j e c t i n g the l i q u i d i t y t r ap as an e x p l a n a t i o n f o r the even ts o f 

the 1930 's o r i n p u r s u i n g the i n v e s t i g a t i o n of models wh ich presume the e x i s t e n c e 

of a l i q u i d i t y t r a p . 

I t i s impor tan t to no te t h a t i n a l l o f t h i s , as Sims [23] has c l e a r l y 

p o i n t e d o u t , t e s t s of exogene i ty i n terms of r e p r e s e n t a t i o n s l i k e ( 9 ) , ( 1 1 ) , 

( 1 3 ) , and (16) a r e , i n g e n e r a l , weaker t e s t s than are the two -s i ded o r the 

G range r - t ype t e s t s . What we are b a s i c a l l y c o n s i d e r i n g i s a t e s t o f the n o t i o n 
an u n c o n s t r a i n e d e s t i m a t e o f (5) o r 

t h a t some t r a n s f o r m a t i o n o f /(6) e x i s t s i n wh ich X 2 may be i n t e r p r e t e d as 

exogenous w i t h r e s p e c t to X ^ . Our s p e c i f i c t e s t s b o i l down to examin ing v e r y 

p a r t i c u l a r r e p r e s e n t a t i o n s wh ich a re e q u i v a l e n t to ( 6 ) . Forms such as ( 9 ) , 

( 1 1 ) , e t c . do not have the appearance of G r a n g e r ' s " s i m p l e c a u s a l sys tem" 
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a n d , as s u c h , might not l ead one to c o n c l u d e , i f , e . g . , one were to begin by 

e s t i m a t i n g (9) or ( 1 6 ) , t ha t i s exogenous w i t h r e s p e c t to X ^ , even though 

the c o n d i t i o n h o l d s . G iven our app roach , b e g i n n i n g w i t h forms of (6) such as 

(8) o r ( 1 4 ) , we may c l a i m , i f we do f i n d tha t e s t i m a t e s o f r e p r e s e n t a t i o n s 

such as (9) and (16) a re c o n s i s t e n t w i t h the n u l l h y p o t h e s i s , t h a t we have 

found j u s t i f i c a t i o n f o r i n t e r p r e t i n g X 2 as exogenous w i t h r e s p e c t to X ^ . On 

the o t h e r h a n d , f a i l u r e s of ( 9 ) , ( 1 3 ) , or (16) to appear c o n s i s t e n t w i t h H Q 

do not n e c e s s a r i l y imp ly t h a t models w i t h X^ exogenous can not be found . 

Hence, the t w o - s i d e d and Granger - t ype t e s t s a re bo th more conven ien t and i n 

g e n e r a l , more p o w e r f u l than are our p a r t i c u l a r a l t e r n a t i v e t e s t s . 
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IV. E m p i r i c a l Study 

A. Comments on the Data 

The da ta used i n t h i s s tudy are a l l s e a s o n a l l y unad jus ted 

f i g u r e s i n m i l l i o n s of d o l l a r s . The da ta were ob ta ined from v a r i o u s 

p u b l i c a t i o n s of the F e d e r a l Reserve S y s t e m . — ' ' The da ta a re broken down 

by c l a s s e s of banks , and t e s t s f o r the e x i s t e n c e o f a l i q u i d i t y t r ap a re 

r epo r t ed f o r f ou r c l a s s e s : (a) a l l banks wh ich a re members of the 

F e d e r a l Reserve Sys tem, (b) New York Reserve C i t y banks , (c) Reserve 

C i t y banks o t h e r than New York and Chicago Reserve C i t y banks , and (d) 

count ry banks . Our e a r l i e r d i s c u s s i o n o f the l i q u i d i t y t rap was formu­

l a t e d i n terms o f the money s u p p l y . Net demand and t ime d e p o s i t s s u b j e c t 

to r e s e r v e requ i rements are used to proxy f o r t h i s v a r i a b l e f o r each 

bank c l a s s . 

B. Comments on Methodology 

The da ta used i n t h i s s tudy f o r each bank c l a s s are excess 

r e s e r v e s ( X ) , net demand p lus t ime d e p o s i t s sub jec t to r e s e r v e r e q u i r e ­

ments (D) , and e f f e c t i v e r e s e r v e s (Z ) , which a re t o t a l r e s e r v e s a d j u s t e d 

f o r changes i n r e s e r v e requ i remen ts . 

The da ta used i n the s tudy a re a l l used i n l e v e l form w i t h the 

sample mean and a l i n e a r t rend removed. In a d d i t i o n , a d e t e r m i n i s t i c 

seasona l p a t t e r n i s removed from each s e r i e s v i a l e a s t squares r e g r e s s i o n . 

The r e s u l t s r epo r t ed a re based on two e s t i m a t i o n p r o c e d u r e s : 

o r d i n a r y l e a s t squares (OLS) and the Hannan e f f i c i e n t (HE) p r o c e d u r e . — 

The OLS procedure i s used f o r the G r a n g e r - c a u s a l i t y t e s t v i a v e c t o r 

a u t o r e g r e s s i o n . The l e n g t h o f the es t ima ted l a g d i s t r i b u t i o n was d e t e r ­

mined a c c o r d i n g to four c r i t e r i a : (a) wh i teness o f the r e s i d u a l v e c t o r , 
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as determined by i n s p e c t i o n of the cumu la t i ve per iodogram of r e s i d u a l s 

and the Durb in-Watson (DW) s t a t i s t i c , (b) the p o i n t where a d d i t i o n a l 

l a g s had c o e f f i c i e n t s not s t a t i s t i c a l l y s i g n i f i c a n t l y d i f f e r e n t f rom 

ze ro as a group ( F - t e s t ) , (c) the p o i n t where the c o e f f i c i e n t s became 

s m a l l i n a b s o l u t e v a l u e , and (d) the number of degrees of f reedom l e f t 

as the l a g l e n g t h was changed. 

For the HE procedure to be even app rox ima te l y v a l i d , the f i r s t 

s tage r e s i d u a l v e c t o r must be as n e a r l y wh i t e as p o s s i b l e . T h e r e f o r e , 

f o r the S ims -exogene i t y t e s t s , each v a r i a b l e was p r e f i l t e r e d w i t h the 

same f i l t e r and the r e s i d u a l v e c t o r f rom each equa t i on i n the v e c t o r 

a u t o r e g r e s s i o n was examined i n bo th the t ime and f requency domains. A 

sea rch was made over f i r s t - o r d e r f i l t e r s from (1-OL) t o ( 1 - . 9 L ) and over 

2 2 

second -o rde r f i l t e r s from (1-OL) to ( 1 - . 9 L ) i n s teps of 0 . 1 L . The 

p r e f i l t e r s e l e c t e d was based on DW s t a t i s t i c f o r a s s e s s i n g f i r s t - o r d e r 

s e r i a l c o r r e l a t i o n and on the Kolmogorov-Smirnov (KS) s t a t i s t i c based on 

the cumu la t i ve per iodogram o f the r e s i d u a l s f o r h i g h e r than f i r s t - o r d e r 
38/ 

s e r i a l c o r r e l a t i o n . — 

The HE procedure was implemented a c c o r d i n g to the f o l l o w i n g 

scheme. The per iodogram of the f i r s t s t age r e s i d u a l v e c t o r was ob ta i ned 

v i a the F a s t F o u r i e r Transform a l o g o r i t h m . The spect rum was es t ima ted 

by smoothing the es t ima ted per iodogram u s i n g a t r i a n g u l a r shaped window. 

The w id th of the window was determined rough ly by examin ing the covar iogram 

o f the r e s i d u a l s ob ta i ned by i n v e r s e F o u r i e r - t r a n s f o r m i n g the per iodogram 

o f the r e s i d u a l s . Fo r the r e g r e s s i o n s r e p o r t e d , the window v a r i e d f rom 

about T / 5 to IT/9 f o r the f i r s t p e r i o d and from about ir/11 to T / 18 f o r 

the second p e r i o d . The square roo t of the es t ima ted spectrum was then 
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d i v i d e d i n t o the F o u r i e r t rans fo rms o f X , D, and Z at each f requency 

p o i n t . The r e s u l t a n t s e r i e s were i n v e r s e - F o u r i e r t rans formed and the 

new s e r i e s used f o r the S ims -exogene i t y t e s t s . 

C. E m p i r i c a l R e s u l t s 

1. A l l Member Banks 

The sample p e r i o d , January 1929-December 1941, has been d i v i d e d 

i n t o two p a r t s a t the end o f March 1933. T h i s break po i n t was chosen 

to c o i n c i d e w i t h the end o f the bank ing h o l i d a y o f 1933. I t was a t t h i s 

t ime tha t the unprecedented growth i n the l e v e l of excess r e s e r v e s 

r e a l l y seems to have begun. The p r e - A p r i l 1933 p e r i o d i s then used as a 

s o r t o f benchmark p e r i o d a g a i n s t which to compare our r e s u l t s f o r the 

p e r i o d du r i ng which a l i q u i d i t y t rap i s p o s i t e d to have e x i s t e d . 

Tab le 1A p resen ts the r e s u l t s of the G r a n g e r - c a u s a l i t y t e s t s 

f o r the t r i v a r i a t e system (X, D, Z ) 1 . The F - s t a t i s t i c s a t the bottom o f 

the t a b l e t e s t f o r nonzero c o e f f i c i e n t s on a l l l a g s of the nondependent 

v a r i a b l e s , a l l l a g s o f the f i r s t nondependent v a r i a b l e , and a l l l a g s of 

the second nondependent v a r i a b l e , r e s p e c t i v e l y . In a d d i t i o n , the KS 

s t a t i s t i c i s shown and i n no case can we r e j e c t r e s i d u a l wh i teness a t 

even the 0 .20 l e v e l o f s i g n i f i c a n c e . 

Tab le IB shows the r e s u l t s of the HE e s t i m a t e s f o r the S ims-

exogene i t y t e s t s over e x a c t l y the same p e r i o d as covered by the es t ima tes 

i n Tab le 1A. In a d d i t i o n to the u s u a l F - s t a t i s t i c s , those t e s t i n g f o r 

feedback to a l l f u t u r e l ags and the f u t u r e l a g s on each v a r i a b l e s e p a r a t e l y 

are shown. 

F o r t h i s f i r s t p e r i o d , the r e s u l t s f o r the two types of t e s t s 

a re e n t i r e l y c o n s i s t e n t . The G r a n g e r - c a u s a l i t y t e s t s i n d i c a t e no s i n g l e 
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v a r i a b l e , i n Che t r i v a r i a t e sys tem, nor any p a i r o f v a r i a b l e s G range r -

caused any t h i r d v a r i a b l e . S i m i l a r l y , the S ims -exogene i t y t e s t s imp ly 

t ha t we cannot r e j e c t the absence o f feedback from any of the t h ree 

v a r i a b l e s to two o t h e r v a r i a b l e s , e i t h e r s i n g l y or t o g e t h e r . 

In s h o r t , based on the F - s t a t i s t i c s and on the s i z e s of the 

c o e f f i c i e n t s on l e a d s , the da ta appear to be c o n s i s t e n t w i t h the n o t i o n 

that each o f the th ree v a r i a b l e s i n q u e s t i o n f a i l s to be Granger -caused 

by the o the r two, s i n g l y o r c o l l e c t i v e l y , w i t h i n the t r i v a r i a t e sys tem. 

Tab les 2A and 2B present the r e s u l t s o f analogous t e s t s f o r 

member bank da ta f o r the p e r i o d f o l l o w i n g the bank ing h o l i d a y . In Tab le 

2A are seen r e s u l t s wh ich are s u g g e s t i v e o f f a i l i n g to r e j e c t absence o f 

G r a n g e r - c a u s a l i t y i n t h i s sys tem. Excess r e s e r v e s appear to be Granger -

caused by e f f e c t i v e r e s e r v e s and d e p o s i t s c o l l e c t i v e l y a t on l y about the 

0 .24 l e v e l . However, we can r e j e c t absence o f G r a n g e r - c a u s a l i t y from 

e f f e c t i v e r e s e r v e s to excess r e s e r v e s a t the 0.15 l e v e l and from d e p o s i t s 

to excess r e s e r v e s a t the 0.17 l e v e l . A l though these r e s u l t s p r o v i d e 

what may be c o n s i d e r e d as o n l y m i l d ev idence f o r r e j e c t i n g the absence 

o f G r a n g e r - c a u s a l i t y , they are s u g g e s t i v e . 

S u r p r i s i n g l y , we may r e j e c t absence o f G r a n g e r - c a u s a l i t y f rom 

e f f e c t i v e r e s e r v e s and excess r e s e r v e s to d e p o s i t s a t the 0.05 l e v e l . 

Even more s u r p r i s i n g , we r e j e c t zero c o e f f i c i e n t s on X at the 0 .13 

l e v e l . The weakest ev idence a g a i n s t no G r a n g e r - c a u s a l i t y appears i n the 

r e g r e s s i o n w i t h e f f e c t i v e r e s e r v e s a t the dependent v a r i a b l e . Here we 

may r e j e c t no G r a n g e r - c a u s a l i t y a t o n l y the 0.34 l e v e l j o i n t l y and at 

the 0.28 and 0.22 l e v e l s f o r excess r e s e r v e s and d e p o s i t s , r e s p e c t i v e l y . 

In summary, the t e s t s f o r G r a n g e r - c a u s a l i t y over the second 

p e r i o d are p a r t i a l l y c o n s i s t e n t w i t h our v e r i s o n o f the l i q u i d i t y t r a p . 
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The da ta do appear to be c o n s i s t e n t w i t h G r a n g e r - c a u s a l i t y runn ing from 

e f f e c t i v e r e s e r v e s to excess r e s e r v e s . However, d e p o s i t s a l s o appear t o 

be Granger -caused by e f f e c t i v e r e s e r v e s and by excess r e s e r v e s , c o n t r a r y 

t o our h y p o t h e s i s . 

Tab le 2B shows the r e s u l t s o f the S ims -exogene i t y t e s t s over 

the same sample p e r i o d . S u r p r i s i n g l y , and d i s t u r b i n g l y , the r e s u l t s o f 

these t e s t s a re not a t a l l c o n s i s t e n t w i t h those of the G r a n g e r - c a u s a l i t y 

t e s t s . In a l l t e s t s r e p o r t e d i n Tab le 2B, the l a r g e s t and by f a r most 

s i g n i f i c a n t c o e f f i c i e n t s are the ones on cu r ren t v a r i a b l e s . I n a l l 

cases we can r e j e c t feedback a t v e r y h i g h s i g n i f i c a n c e l e v e l s . Fur the rmore , 

i n a l l c a s e s , c o e f f i c i e n t s on f u t u r e v a r i a b l e s are s m a l l . Thus , these 

t e s t s are c o n s i s t e n t w i t h f i n d i n g each of the t h ree v a r i a b l e s s t a t i s t i c a l l y 

exogenous w i t h r e s p e c t to each o f the o the rs and bo th o f the o the rs 

t oge the r i n t h i s t r i v a r i a t e sys tem. 

The reasons beh ind these v i s i b l e c o n t r a d i c t i o n s between t e s t 

r e s u l t s are not a t a l l c l e a r . S e a s o n a l i t y i n the da ta may be one c o n t r i b u ­

t o r y f a c t o r . Except f o r removal o f a d e t e r m i n i s t i c p a t t e r n w i t h dummies, 

s e a s o n a l i t y has not been t r e a t e d , p a r t l y to conserve degrees o f f reedom 

i n these s m a l l samples . P o s s i b l y , the G r a n g e r - c a u s a l i t y a u t o r e g r e s s i o n s 

have not been made l ong enough to unscramble the s e a s o n a l e f f e c t s p r e s e n t . 

A l t e r n a t i v e l y , d i s t o r t i o n s a t the ends of the sample p e r i o d i n the 

F o u r i e r - t r a n s f o r m s may be b i a s i n g the S ims -exogene i t y t e s t s . The most 

p u z z l i n g aspec t of the d i f f e r e n t r e s u l t s , however , a re the magnitudes of 

the d i f f e r e n c e . E s s e n t i a l l y , the t e s t s are p r e s e n t i n g p o l a r r e s u l t s , 

l e a v i n g comp le te l y un reso l ved the q u e s t i o n o f the e x i s t e n c e of a l i q u i d i t y 

c r a p . 
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2 . New York Reserve C i t y Banks 

Tab les 3A through 4B p resen t the r e s u l t s o f G r a n g e r - c a u s a l i t y 

and S i m s - e x o g e n e i t y t e s t s f o r New York Reserve C i t y banks over the two 

p e r i o d s . For the f i r s t p e r i o d , the two types o f t e s t s are a g a i n c o n ­

s i s t e n t , i m p l y i n g both p a i r w i s e and s i n g u l a r absence o f G r a n g e r - c a u s a l i t y 

f o r a l l c o n f i g u r a t i o n s of the t r i v a r i a t e sys tem. S i m i l a r l y , the S i m s -

exogene i t y t e s t s are c o n s i s t e n t w i t h the absence o f feedback from each 

v a r i a b l e to e i t h e r or b o t h o t h e r v a r i a b l e s . 

U n l i k e the r e s u l t s f o r a l l member banks , the G r a n g e r - c a u s a l i t y 

and S i m s - e x o g e n e i t y t e s t s a g a i n bo th show no c a u s a l i t y , no feedback i n 

the second p e r i o d f o r t h i s c l a s s o f banks . The c l o s e s t we come to not 

r e j e c t i n g absence o f G r a n g e r - c a u s a l i t y i s f o r t o t a l d e p o s i t s and e f f e c t i v e 

r e s e r v e s t o g e t h e r ; i n t h i s c a s e , a i l c o e f f i c i e n t s are s i g n i f i c a n t l y 

d i f f e r e n t f rom zero a t the 0.34 l e v e l . 

In summary, the r e s u l t s f o r the New York Reserve C i t y banks 

a re r a t h e r u n i n t e r e s t i n g , i m p l y i n g no G r a n g e r - c a u s a l i t y o r , a l t e r n a t i v e l y , 

exogene i t y o f a l l t h ree v a r i a t e s over both sample p e r i o d s . The r e s u l t s 

do suggest t h a t f o r these banks , the p e r i o d f o l l o w i n g the bank ing h o l i d a y 

was not c h a r a c t e r i z e d by a s t r u c t u r a l change i n the management of f i n a n c i a l 

a s s e t s , a t l e a s t as f a r as these t e s t s imp ly t ha t s o r t of change. 

3. Other Reserve C i t y Banks 

The r e s u l t s o f the t e s t s f o r t h i s c l a s s of banks are p resen ted 

i n Tab les 5A through 6B. For the f i r s t p e r i o d , the r e s u l t s are b a s i c a l l y 

i d e n t i c a l to those o f the p r e v i o u s bank c l a s s e s s t u d i e d . No Grange r -

c a u s a l i t y was found among any p a i r s o r b l o c k s of the v a r i a b l e s . The 

S i m s - e x o g e n e i t y t e s t s l i k e w i s e showed no s i g n s o f feedback i n any 

d i r e c t i o n . 
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The r e s u l t s i n T a b l e s 6A and 6B are somewhat more i n t e r e s t i n g 

than our r e s u l t s to t h i s p o i n t . A c c o r d i n g to the G r a n g e r - c a u s a l i t y 

t e s t s , the re i s no r e a l l y s t r o n g ev idence a g a i n s t the absence of Granger -

c a u s a l i t y anywhere i n the sys tem. However, some r a t h e r weak e v i d e n c e , 

sugges t i ng tha t we might not want to r e j e c t o u t - o f - h a n d G r a n g e r - c a u s a l i t y 

runn ing from e f f e c t i v e r e s e r v e s to excess r e s e r v e s i s g i ven by an 

F - s t a t i s t i c s i g n i f i c a n t a t the 0.25 l e v e l . S i m i l a r l y , i n the S i m s - e x o g e n e i t y 

t e s t s , we cannot i n g e n e r a l r e j e c t absence of feedback from e f f e c t i v e 

r e s e r v e s to the o t h e r v a r i a b l e s . However, the F - s t a t i s t i c f o r feedback 

from Z to X a l one i s s i g n i f i c a n t a t the 0.27 l e v e l . 

A d d i t i o n a l l y , d e p o s i t s appear to be not Granger -caused by 

e i t h e r of the o t h e r v a r i a b l e s , s i n g l y o r t o g e t h e r . The S ims -exogene i t y 

t e s t s show no feedback from e i t h e r X or Z to D, whether D i s c o n s i d e r e d 

j o i n t l y w i t h another v a r i a b l e o r a l o n e . However, a t the 0.08 l e v e l we 

cannot r e j e c t feedback from D to X and Z toge the r nor f rom D to Z a l one 

a t the 0.07 l e v e l . Fu r the rmore , the c o e f f i c i e n t s on l eads i n t h i s 

r e g r e s s i o n are a l l l a r g e . A l t hough the ev idence i s not overwhelming i n 

f avo r o f not r e j e c t i n g the l i q u i d i t y t r ap f o r t h i s c l a s s o f banks , the 

da ta are b r o a d l y c o n s i s t e n t w i t h our f o r m u l a t i o n of the t r a p . 

4 . Country Banks 

The f i n a l c l a s s of banks i n v e s t i g a t e d i s the c l a s s o f coun t ry 

banks . The r e s u l t s of the t e s t s are shown i n Tab les 7A through 3B. 

A g a i n , f o r the f i r s t p e r i o d both t e s t s a re c o n s i s t e n t w i t h each o t h e r 

and w i t h the absence of any p a t t e r n of G r a n g e r - c a u s a l i t y . 

The r e s u l t s f o r p e r i o d two a re as p u z z l i n g as those f o r member 

banks , but i n the r e v e r s e d i r e c t i o n . The t e s t s f o r G r a n g e r - c a u s a l i t y 

are c o n s i s t e n t w i t h the absence of c a u s a l i t y i n any p a t t e r n . The S ims-
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exogene i t y t e s t s , on the o ther hand , show feedback i n every d i r e c t i o n . 

Fu tu re c o e f f i c i e n t s i n a r e g r e s s i o n of X on D and Z a r e , f o r the two 

t o g e t h e r , s t a t i s t i c a l l y s i g n i f i c a n t a t the 0.09 l e v e l . S i n g l y , they a re 

s i g n i f i c a n t a t the 0.05 and 0.07 l e v e l s , r e s p e c t i v e l y . These c o e f f i c i e n t s 

are a l s o l a r g e , r e l a t i v e to a l l o t h e r c o e f f i c i e n t s except those on 

cu r ren t D and Z . 

S i m i l a r l y , i n a r e g r e s s i o n o f Z on X and D, f u t u r e c o e f f i c i e n t s 

are s i g n i f i c a n t a t the 0.09 l e v e l t oge the r and at the 0.07 l e v e l i n d i v i ­

d u a l l y . Wi th D as the dependent v a r i a b l e , f u t u r e c o e f i c i e n t s are s i g n i ­

f i c a n t as as group a t the 0.35 l e v e l , but the two groups s e p a r a t e l y a re 

s i g n i f i c a n t a t the 0 .11 and 0.12 l e v e l s . 

These r e s u l t s a re every b i t as unexpected as those f o r member 

banks. We c a n , under e i t h e r t e s t , r e j e c t our v e r s i o n o f the l i q u i d i t y 

t r a p . However, the two t e s t s l e a d to ve ry d i f f e r e n t i n t e r p r e t a t i o n s o f 

the r e l a t i o n s h i p s i n the t r i v a r i a t e sys tem. 

V . Summary and C o n c l u s i o n s 

G r a n g e r - c a u s a l i t y t e s t s and , e q u i v a l e n t l y , S i m s - e x o g e n e i t y 

t e s t s have been c a r r i e d out to i n v e s t i g a t e the e x i s t e n c e of a l i q u i d i t y 

t rap i n the commerc ia l bank ing s e c t o r i n the 1930s. The r e s u l t s are 

not t e r r i b l y d e f i n i t i v e and , i n f a c t , r a i s e more ques t i ons than they 

answer. 

For the p e r i o d p r i o r to the bank ing h o l i d a y , both s o r t s of 

t e s t s f o r each c l a s s of banks s t u d i e d a re c o n s i s t e n t w i t h the absence of 

any p a t t e r n o f G r a n g e r - c a u s a l i t y . Thus, the da ta are c o n s i s t e n t w i t h 

exogene i t y o f a l l t h ree v a r i a b l e s i n t ha t p e r i o d . 

For the p e r i o d f o l l o w i n g the bank ing h o l i d a y , the r e s u l t s are 

mixed and u n c l e a r . For New York Reserve C i t y banks , both types of t e s t s 
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suggest no change i n the absence o f c a u s a l p a t t e r n s a f t e r the bank ing 

h o l i d a y . For o t h e r Reserve C i t y banks , the da ta p r o v i d e on l y moderate 

ev idence a g a i n s t the absence o f a l i q u i d i t y t r a p . T h i s c l a s s i s the one 

case f o r which our da ta a r e , i n a very broad sense , c o n s i s t e n t w i t h our 

n o t i o n o f a l i q u i d i t y t r a p . For member banks and f o r count ry banks the 

r e s u l t s are p u z z l i n g . The two types of t e s t s a re not c o n s i s t e n t w i t h 

each o the r and l eave us unable to make any l o g i c a l i n t e r p r e t a t i o n of the 

r e s u l t s a t t h i s t ime . 
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3 / See P h i l l i p s , o p . c i t . , and C r i c k [ 5 ] , b o t h quoted i n M o r r i s o n [17] , C h . . 

4 / See Keynes [ 15] , p . 5 3 . 

5 / I b i d . 

6 / Go ldenwe iser [ 11] , quoted i n M o r r i s o n [ 17 ] ,p .3 . 

U A c l a s s i c t rea tment of these Issues as they were v iewed then i s g i v e n i n 
R i e f l e r [19] , who argues ma in l y t ha t commerc ia l banks (a lmos t ) never borrowed i n 
an at tempt t o make p r o f i t s bu t r a t h e r on l y when they were f o r c e d t o , due t o perhaps 
unexpected cash f l ow prob lems. 

8 / F r iedman and Schwar t z , T a b l e 17, p .450 . 

9 / Op c i t , p . 457 . 

1 0 / F r o s t [ 7 ] , Graph 5 - 1 , p .200 . 

1_1/ T w e n t y - t h i r d Annua l R e p o r t , p .216 , quoted i n M o r r i s o n [ 1 7 ] , p . 2 5 . 

1 2 / U . S . , Cong ress , Hou3e, Committee on Bank ing and C u r r e n c y , Hear ings on H.R. 
5357, Bank ing A c t of 1935, 74th C o n g . , 1s t S e s s i o n , p . 3 2 1 ; quoted i n M o r r i s o n I 17 ], p.25. 

13 / Quoted i n M o r r i s o n [17], p .26 . 

14 / A l t h o u g h t h i s r eason was the o n l y one g i v e n p u b l i c l y f o r the d e c i s i o n t o double 
r e s e r v e r e q u i r e m e n t s , i n f a c t f ou r o t h e r t e c h i n i c a l reasons l a y b e h i n d t h e i r d e c i s i o n . 
These o the r reasons r e i n f o r c e the n o t i o n t h a t the F e d e r a l Reserve was comp le te l y u n ­
concerned w i t h the t o t a l money s t o c k but r a t h e r was concerned w i t h " c r e d i t " c o n d i t i o n s -
i . e . , the market f o r loans and i nves tmen ts . See Fr iedman and Schwar tz [ 6 ] , C h . 9 , S e c . 
4 , and the r e f e r e n c e s c i t e d t h e r e i n . 

15 / Op c i t , pp .517 -534 . 

16 / U . S . Cong ress , House, Committee on Bank ing and C u r r e n c y , Hear ings on H.R. 5357, 
Bank ing Ac t of 1935, 74th Cong ress , 1s t S e s s i o n , 1935, p. 377 ; quoted i n M o r r i s o n [ 17 ] , 
T^-. 

1 7 / Fr iedman and Schwar t z , l o c c i t . 

18 / T h i s comment shou ld not be cons t rued so as t o imply t ha t the l i q u i d i t y t r ap 
i s i n c o n s i s t e n t w i t h the more s tanda rd hypotheses u n d e r l y i n g money demand mode ls . In 
f a c t , as M o r r i s o n [17] shows, t h i s p a s s i v i t y on the pa r t of banks can d e f i n i t e l y be 
p l a c e d i n the u s u a l framework r e l a t i n g money h o l d i n g s to the " K e y n e s i a n " m o t i v e s : 
t r a n s a c t i o n s demand, s p e c u l a t i v e demand, and p r e c a u t i o n a r y demand. 



FOOTNOTES 

19 / Many o f these s t u d i e s a re a l l u d e d to i n F r o s t [7 ] and i n M o r r i s o n \Vt\* 

20 / For i n s t a n c e , G o l d f e l d and Kane ( [ lO ] t r e a t bo r row ings as a 
f u n c t i o n of an i n t e r e s t r a t e d i f f e r e n t i a l , pas t b o r r o w i n g s , and c u r r e n t and 
pas t changes i n unborrowed r e s e r v e s . R i e f l e r [ 19] and Burgess [ 4 ] , however , 
r e v e r s e d the d i r e c t i o n o f c a u s a t i o n , t r e a t i n g i n t e r e s t r a t e s as a f u n c t i o n o f 
b o r r o w i n g s . 

2 1 / The e f f o r t by Horwich [14] i s the most notewor thy e x c e p t i o n to t h i s 
o b s e r v a t i o n . Not o n l y d i d he conc lude t h a t the d a t a were i n f a c t c o n s i s t e n t 
w i t h the s t r i n g h y p o t h e s i s but a l s o h i s t rea tment o f the prob lem came' c l o s e 
to be ing a f o r m u l a t i o n o f a d i r e c t t e s t o f the h y p o t h e s i s . 

2 2 / In a d d i t i o n , B r a i n a r d and T o b i n [3] and Tob in [26] i l l u s t r a t e the 
p i t f a l l s i n a t t emp t i ng to e s t a b l i s h a c a u s a l o r d e r i n g through i n v e s t i g a t i o n 
of the tempora l t u r n i n g p o i n t s of economic t ime s e r i e s . 

23 / G range r , op . c i t . 

24 / Sims a l s o d i s c u s s e s t h i s cor respondence a t g r e a t e r l e n g t h than i n 
h i s AER a r t i c l e , u s i n g language l e s s compact than t h a t of H i l b e r t s p a c e s , 
i n a se t o f unpub l i shed mimeographed no tes [ 2 5 ] . In a d d i t i o n , Sargent ( s e e , 
s - g - [ ]) has a l s o r e f e r e n c e d t h i s p o i n t and c o n s i d e r e d the ways i n wh ich 
p roper t e s t s may be implemented. 

2 5 / The s t u d i e s by M o r r i s o n [171 and by F r o s t [ 7 ] , [8 ] ) , who c o n ­
s i d e r e d a s imp le bank w e a l t h max im iz ing mode l , p r o v i d e examples of models 
wh ich imp ly some measure o f the i n t e r e s t r a t e as an impor tan t v a r i a b l e i n 
the sys tem. 

2_6/ I t has come to my a t t e n t i o n too l a t e to be employed e f f i c i e n t l y 
i n ' t h i s d r a f t t ha t Sims has produced a f a r more t e c h n i c a l , r igorous, and 
e x h a u s t i v e d i s c u s s i o n o f the r e l e v a n t i s s u e s than I have p r e s e n t e d . The 
i n t e r e s t e d reader i s r e f e r r e d to [ 2 3 . ] . 

2 7 / The theory summarized here i s deve loped e x t e n s i v e l y , u s i n g f o r 
the most p a r t the language o f H i l b e r t s p a c e s , i n Anderson [ / ] and i n 
Hannon [Ii], ( A good background on H i l b e r t spaces may be found i n e . g . , 
Ash [ 2 . ] , e s p e c i a l l y C h . 3 . ) An e x c e l l e n t though somewhat c r y p t i c d i s c u s s i o n 
may be found i n W h i t t l e [27] • Koopmans [ 16] p r o v i d e s a perhaps l e s s t e c h n i ­
c a l but more r e a d a b l e t reatment than the o t h e r sou rces f o r the u n i v a r i a t e c a s e . 
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FOOTNOTES 

28 / Note t h a t an a d d i t i o n a l c o n d i t i o n f o r (4) to be the moving average 
r e p r e s e n t a t i o n f o r X i s t ha t U be a l i n e a r t r a n s f o r m a t i o n o f the l i m i t i n g 
f o r e c a s t e r r o r s f o r X (X p u r e l y l i n e a r l y nonde te rm ina t i c ) as more and more 
pas t va lues o f X are used i n p r e d i c t i n g f u t u r e X . S e e , e . g . , Sims [25 ]• 

29 / See Anderson [1 ] , C h . 7, f o r a s ta tement of and p roo f o f the theorem. 

30/ We assume the c o n d i t i o n s f o r e x i s t e n c e of the v e c t o r a u t o r e g r e s s i o n 
are met. 

31 / T h i s p o s s i b i l i t y i s e a s i l y seen i n even a t r i - v a r i a t e sys tem; more 
w i l l be s a i d o f t h i s type o f s i t u a t i o n when we d i s c u s s below our t e s t s of the 
l i q u i d i t y t r a p h y p o t h e s i s . 

32 / Hannan [13] p r e s e n t s a g e n e r a l s ta tement of the v e c t o r Wold Decompos i t i 
Theorem where R_ ( t - s ) - 6 G , 6 b e i n g the Kroneker . d e l t a and thus 

U CS I—s 

X( t ) - I A ( s ) U ( t - s ) where Z A (s ) G [ A ( s ) ] ' < » . 
S=0 s»0 

22_/ A l t e r n a t i v e l y , we c o u l d decompose a c c o r d i n g to fl^^" R n £ ^ + u

t * 
Under H n we would then have 

fa 
t 

a ( L ) X ( . _ 1 + b O ) z t - 1 
+ c a > M t - 1 + K t ] 

z t • f ( D Z t _ 1 + g ( L ) M t _ 1 + h C L H t - 1 
+ 

n l t 

M t hl\ + R 1 2 Z t p R a ) M t - 1 
+ W R ( L ) i t _ 1 U l t 

\ _ R 2 1 X t + R 2 2 Z t R R ( L ) M t - 1 
+ S R ( L ) Z ( ; _ 1 _ U 2 t 

where PR(L) = p(L) - R ^ c C L ) - R ^ d d ) , WR(L) = q(L) - R ^ c d ) - R 2 2 <i(L) , and 

RR(L) - rCL) - R 2 1 g ( L ) - ^ h d ) , SR(L) - s ( L ) - R 2 1 g(L) - R 2 2 h ( L ) . Here 

lagged (X,Z) do not he lp de termine (M,£) but c u r r e n t (X,Z) do . No X ' s ( f u t u r e , 
c u r r e n t , o r lagged) h e l p determine Z . 

34 / To see tha t U ( t ) i n (10) has c o v a r i a n c e s t r u c t u r e R^(0) • I (or a 
s c a l a r m a t r i x ) , Ry(s) • 0 , 5 ^ 0 , proceed as i n the p r e v i o u s c a s e . E ^ U 3 t l n 4 C ^ * 0 
by c o n s t r u c t i o n . S i n c e t\. i s a l i n e a r combina t ion i n v o l v i n g I , U ^ t i s 
o r t hogona l to I . The re fo re the t h i r d and f o u r t h equa t i ons may oe. es t ima ted 
c o n s i s t e n t l y anS the d i s t u r b a n c e s are u n c o r r e l a t e d . To a c t u a l l y o b t a i n the 
Wold r e p r e s e n t a t i o n , the c o n d i t i o n s necessa ry f o r the o n e - s i d e d i n v e r s i t o n s to 
e x i s t must be. met. 

3 5 / As b e f o r e , under s u i t a b l e c o n d i t i o n s (14) can be rea r ranged to y i e l d 
a Wold r e p r e s e n t a t i o n . 
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