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A b s t r a c t

An E mpir ical Analysis of Stock and B ond M ar ket Liquidity

W e s t u d y t h e jo in t t im e -s e r ie s o f d a ily liqu id it y in b o n d a n d s t o c k m a r ke t s o ve r t h e

p e r io d , 1 9 9 1 t o 1 9 9 8 . W e ¯ n d t h a t s p r e a d s a n d d e p t h s in t h e s t o c k a n d b o n d m a r ke t s

a r e p r e d ic t a b le u s in g la g g e d s p r e a d s a n d la g g e d o r d e r im b a la n c e s . U n e xp e c t e d liqu id it y

s h o c ks a r e p o s it ive ly a n d s ig n ī c a n t ly c o r r e la t e d a c r o s s s t o c k a n d b o n d m a r ke t s , s u g -

g e s t in g t h a t liqu id it y s h o r t a g e s a n d r e p le n is h m e n t s a r e o ft e n s ys t e m ic in n a t u r e . D u r in g

p e r io d s o f ¯ n a n c ia l c r is e s , t h e c o r r e la t io n in s t o c k a n d b o n d s p r e a d in n o va t io n s in c r e a s e s .

Mo n e t a r y p o lic y a p p e a r s t o h a ve a n a m e lio r a t ive e ®e c t o n s t o c k m a r ke t liqu id it y d u r -

in g c r is e s . U .S . g o ve r n m e n t b o n d fu n d s s e e h ig h e r in ° o ws a n d e qu it y fu n d s s e e h ig h e r

o u t ° o ws d u r in g ¯ n a n c ia l c r is e s , s u g g e s t in g a ° ig h t t o qu a lit y d u r in g p e r io d s o f s t r e s s .
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1 I ntr oduction

A n u m b e r o f im p o r t a n t t h e o r e m s in ¯ n a n c e r e ly o n t h e a b ilit y o f in ve s t o r s t o t r a d e a n y

a m o u n t o f a s e c u r it y wit h o u t a ®e c t in g t h e p r ic e . H o we ve r , t h e r e e xis t s e ve r a l fr ic t io n s ,1

s u c h a s t r a d in g c o s t s , s h o r t s a le r e s t r ic t io n s , c ir c u it b r e a ke r s , e t c . t h a t im p a c t p r ic e

fo r m a t io n . Th e in ° u e n c e o f m a r ke t im p e r fe c t io n s o n s e c u r it y p r ic in g h a s lo n g b e e n r e c -

o g n iz e d . L iqu id it y, in p a r t ic u la r , h a s a t t r a c t e d a lo t o f a t t e n t io n fr o m t r a d e r s , r e g u la t o r s ,

e xc h a n g e o ± c ia ls a s we ll a s a c a d e m ic s .

L iqu id it y, a fu n d a m e n t a l c o n c e p t in ¯ n a n c e , c a n b e d e ¯ n e d a s t h e a b ilit y t o b u y o r s e ll

la r g e qu a n t it ie s o f a n a s s e t qu ic kly a n d a t lo w c o s t . Th e va s t m a jo r it y o f e qu ilib r iu m a s s e t

p r ic in g m o d e ls d o n o t c o n s id e r t r a d in g a n d t h u s ig n o r e t h e t im e a n d c o s t o f t r a n s fo r m in g

c a s h in t o ¯ n a n c ia l a s s e t s o r vic e ve r s a . R e c e n t ¯ n a n c ia l c r is e s , h o we ve r , s u g g e s t t h a t ,

a t t im e s , m a r ke t c o n d it io n s c a n b e s e ve r e a n d liqu id it y c a n d e c lin e o r e ve n d is a p p e a r .2

S u c h liqu id it y s h o c ks a r e a p o t e n t ia l c h a n n e l t h r o u g h wh ic h a s s e t p r ic e s a r e in ° u e n c e d

b y liqu id it y. A m ih u d a n d Me n d e ls o n ( 1 9 8 6 ) a n d Ja c o b y, Fo wle r , a n d Go t t e s m a n ( 2 0 0 0 )

p r o vid e t h e o r e t ic a l a r g u m e n t s t o s h o w h o w liqu id it y im p a c t s ¯ n a n c ia l m a r ke t p r ic e s .3

U n t il r e c e n t ly, s t u d ie s o n liqu id it y we r e fo c u s e d p r in c ip a lly o n it s c r o s s -s e c t io n a l d e -

t e r m in a n t s , a n d we r e r e s t r ic t e d t o e qu it y m a r ke t s ( e .g ., B e n s t o n a n d H a g e r m a n , 1 9 7 4 ,

a n d S t o ll, 1 9 7 8 ) . A s m o r e d a t a h a s b e c o m e a va ila b le , r e c e n t wo r k h a s s h ift e d fo c u s o n

s t u d yin g t im e -s e r ie s p r o p e r t ie s o f liqu id it y in e qu it y m a r ke t s a s we ll a s in ¯ xe d -in c o m e

m a r ke t s . H a s b r o u c k a n d S e p p i ( 2 0 0 1 ) , H u b e r m a n a n d H a lka ( 2 0 0 1 ) , a n d Ch o r d ia , R o ll

a n d S u b r a h m a n ya m ( 2 0 0 0 ) d o c u m e n t c o m m o n a lit y in e qu it y m a r ke t liqu id it y b y s h o w-

1See Stoll (2000).
2\One after another, LTCM's partners, calling in from Tokyo and London, reported that their markets

had dried up. There were no buyers, no sellers. It was all but impossible to maneuver out of large trading
bets." { Wall Street Journal, November 16, 1998.

3See also Brennan and Subrahmanyam (1996) and Brennan, Chordia and Subrahmanyam (1998).
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in g t h a t s p r e a d s a n d d e p t h s o f in d ivid u a l s t o c ks c o -m o ve wit h m a r ke t - a n d in d u s t r y-wid e

liqu id it y. Ch o r d ia , R o ll, a n d S u b r a h m a n ya m ( 2 0 0 1 ) s t u d y d a ily a g g r e g a t e e qu it y m a r ke t

s p r e a d s , d e p t h s a n d t r a d in g a c t ivit y o ve r a n e xt e n d e d p e r io d t o d o c u m e n t we e kly r e g u -

la r it ie s in liqu id it y a n d t h e in ° u e n c e o f m a r ke t r e t u r n s , vo la t ilit y a n d in t e r e s t r a t e s o n

liqu id it y, wh ile Jo n e s ( 2 0 0 1 ) s t u d ie s a n n u a l e qu it y liqu id it y o ve r m o r e t h a n 1 0 0 ye a r s .

Fle m in g ( 1 9 9 7 , 2 0 0 1 ) , a n d B r a n d t , E d e le n , a n d K a va je c z ( 2 0 0 1 ) s t u d y liqu id it y in t h e

U S g o ve r n m e n t b o n d m a r ke t wh ile Fle m in g a n d R e m o lo n a ( 1 9 9 7 , 1 9 9 9 ) , B a ld u c c i, E lt o n

a n d Gr e e n ( 2 0 0 1 ) a n a lyz e r e t u r n s , s p r e a d s , a n d t r a d in g vo lu m e in b o n d m a r ke t s a r o u n d

e c o n o m ic a n n o u n c e m e n t s .

S o fa r t h e lit e r a t u r e o n s t o c k a n d b o n d liqu id it ie s h a s d e ve lo p e d in s e p a r a t e s t r a n d s .

In p r a c t ic e , h o we ve r , a n u m b e r o f a s s e t a llo c a t io n s t r a t e g ie s s h ift we a lt h b e t we e n s t o c k

a n d b o n d m a r ke t s .4 Th e qu e s t io n n a t u r a lly a r is e s a s t o t h e o p t im a l wa y o f e xe c u t in g

t h e s e s t r a t e g ie s s o a s t o m in im iz e t r a d in g c o s t s . In p a r t ic u la r , it is o f in t e r e s t t o c o n -

s id e r wh e t h e r t im in g t h e s e a llo c a t io n s o r s e qu e n c in g t h e m in a p a r t ic u la r wa y c a n r e d u c e

t r a d in g c o s t s a s s o c ia t e d wit h t h e s e s t r a t e g ie s . Fo r e xa m p le , if t h e n a t u r e o f c a le n d a r r e g -

u la r it ie s a c r o s s s t o c k a n d b o n d m a r ke t s is d i®e r e n t , t h e n s t a g g e r in g a llo c a t io n s t r a t e g ie s

m a y le a d t o lo we r t r a d in g c o s t s . A d d r e s s in g t h is is s u e r e qu ir e s t h e a n a lys is o f t h e jo in t

t im e -s e r ie s o f s t o c k a n d b o n d liqu id it y, a n d in p a r t ic u la r , t h e qu e s t io n o f wh e t h e r t h e s e

s e r ie s h a ve c o m m o n d e t e r m in a n t s a s s u m e s im p o r t a n c e .

Mo t iva t e d in p a r t b y t h e a b o ve o b s e r va t io n , in t h is p a p e r , we jo in t ly s t u d y t h e t im e -

s e r ie s o f liqu id it y in s t o c k a n d t h e U .S . Go ve r n m e n t b o n d m a r ke t s . S t o c ks a n d b o n d s a r e

im p o r t a n t fo r r e s o u r c e a llo c a t io n , a s t h e y a r e t h e m a in ve h ic le s b y wh ic h fu n d s a r e r a is e d

fo r lo n g -t e r m in ve s t m e n t s b y ¯ r m s a n d g o ve r n m e n t s . S in c e liqu id it y h a s b e e n s h o wn t o

4See, for example, Amman and Zimmerman (2001) and Fox (1999) for practical considerations, and
Barberis (2000) or Xia (2001) for more academic studies.
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b e r e la t e d t o a s s e t r e t u r n s a n d , in t u r n , c o s t s o f c a p it a l, a n a lyz in g h o w s t o c k a n d b o n d

liqu id it ie s m o ve a n d c o -m o ve o ve r t im e is a ls o im p o r t a n t fo r e n h a n c in g t h e e ± c a c y o f

r e s o u r c e a llo c a t io n .

Ou r c o n s id e r a t io n o f t h e jo in t t im e -s e r ie s o f s t o c k a n d b o n d m a r ke t liqu id it y s h e d s

lig h t o n s p e c i¯ c r e s e a r c h qu e s t io n s t h a t h a ve n o t ye t b e e n a d d r e s s e d in t h e lit e r a t u r e :

² W h a t is t h e e xt e n t o f c o -m o ve m e n t b e t we e n s t o c k a n d b o n d liqu id it y a n d h o w d o e s

t h e n a t u r e o f t h is c o -m o ve m e n t c h a n g e d u r in g ¯ n a n c ia l c r is e s ?

² A r e t h e r e s p illo ve r e ®e c t s fr o m b o n d liqu id it y t o s t o c k liqu id it y o r vic e ve r s a ?

² Is ¯ n a n c ia l m a r ke t liqu id it y p r e d ic t a b le u s in g p u b lic ly a va ila b le in fo r m a t io n ? If s o ,

wh a t va r ia b le s h e lp fo r e c a s t fu t u r e s t o c k a n d b o n d m a r ke t liqu id it y?

² W h a t a r e t h e t im e -s e r ie s p r o p e r t ie s o f u n e xp e c t e d liqu id it y s h o c ks ? A r e t h e y c r o s s -

c o r r e la t e d ?

² H o w d o e s Fe d e r a l R e s e r ve m o n e t a r y p o lic y a ®e c t ¯ n a n c ia l m a r ke t liqu id it y d u r in g

c r is e s ?

² W h a t h a p p e n s t o m o n e y ° o ws in a n d o u t o f s t o c k a n d b o n d m u t u a l fu n d s d u r in g

¯ n a n c ia l c r is e s a n d h o w d o e s t h is im p a c t s t o c k a n d b o n d m a r ke t liqu id it y?

Ou r g o a l in t h is p a p e r is t o a d d r e s s t h e s e qu e s t io n s b y c o n s id e r in g t h e jo in t t im e -s e r ie s

o f b o n d a n d s t o c k m a r ke t liqu id it y o ve r a fa ir ly lo n g t im e -p e r io d o f o ve r 1 7 0 0 t r a d in g

d a ys .

Th e r e s u lt s in d ic a t e t h a t t h e t im e s e r ie s p r o p e r t ie s o f s t o c k a n d b o n d liqu id it y p o s -

s e s s s im ila r it ie s . In p a r t ic u la r , r e s u lt s fr o m fo r e c a s t in g r e g r e s s io n s in d ic a t e t h a t b o n d

a n d s t o c k s p r e a d s a r e p r e d ic t a b le t o a c o n s id e r a b le d e g r e e , t h o u g h s t o c k s p r e a d s a r e
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m o r e p r e d ic t a b le t h a n b o n d s p r e a d s wit h in o u r s a m p le . L a g g e d s p r e a d s a n d o r d e r im -

b a la n c e s a r e a ll p r e d ic t o r s o f t h e b id -a s k s p r e a d s a n d d e p t h . Fu r t h e r , we e kly r e g u la r it ie s

in b o n d m a r ke t liqu id it y m im ic t h o s e in s t o c k m a r ke t liqu id it y, e xc e p t t h a t s p r e a d s fo r

b o n d s a p p e a r t o b e lo we s t o n Mo n d a ys , wh e r e a s t h o s e fo r s t o c ks a p p e a r t o b e lo we s t o n

Tu e s d a ys .

Ma r ke t s b e h a ve d i®e r e n t ly d u r in g p e r io d s o f ¯ n a n c ia l c r is e s . W e c o n s id e r t h e A s ia n

c r is is in 1 9 9 7 a n d t h e R u s s ia n d e fa u lt c r is is in 1 9 9 8 . Ou r r e s u lt s s u g g e s t t h a t t h e c o r r e -

la t io n b e t we e n u n p r e d ic t a b le s h o c ks t o s t o c k a n d b o n d liqu id it y in c r e a s e s d r a m a t ic a lly

d u r in g c r is e s r e la t ive t o n o r m a l t im e s . In a d d it io n , liqu id it y b e c o m e s m u c h h a r d e r t o

p r e d ic t d u r in g p e r io d s o f c r is e s , p o s s ib ly d u e t o m a r ke t t u r b u le n c e d u r in g t h is p e r io d .

W e a ls o e xa m in e t h e r e la t io n b e t we e n liqu id it y a n d a p r o xy fo r m o n e t a r y p o lic y, n a m e ly,

n e t b o r r o we d r e s e r ve s d ivid e d b y t h e r e qu ir e d r e s e r ve s . Th e r e s u lt s a r e c o n s is t e n t wit h

t h e n o t io n t h a t Fe d e r a l R e s e r ve p o lic y h a s a n a m e lio r a t ive e ®e c t o n liqu id it y in ¯ n a n c ia l

m a r ke t s d u r in g ¯ n a n c ia l c r is e s .

Fin a lly, we e xa m in e h o w m o n t h ly m o n e y ° o ws in a n d o u t o f s t o c k a n d b o n d fu n d s

a ®e c t liqu id it y d u r in g ¯ n a n c ia l c r is e s a s we ll a s in n o r m a l p e r io d s . W e ¯ n d t h a t d u r in g

p e r io d s o f c r is e s , t h e r e is a n in c r e a s e in ° o ws t o g o ve r n m e n t b o n d fu n d s a n d a s u b s t a n t ia l

r e d u c t io n in t h e in ° o ws t o e qu it y fu n d s . Th is \ ° ig h t t o qu a lit y" r e s u lt s in d e c r e a s e d

e qu it y m a r ke t liqu id it y, a s we ll a s r e d u c e d liqu id it y in t h e b o n d m a r ke t s .

Th e r e s t o f t h e p a p e r is o r g a n iz e d a s fo llo ws . S e c t io n 2 d e s c r ib e s t h e d a t a . S e c t io n 3

p r e s e n t s s u m m a r y s t a t is t ic s , wh ile S e c t io n 4 p e r fo r m s d a ily p r e d ic t ive r e g r e s s io n s . S e c -

t io n 5 a n a lyz e s liqu id it y a r o u n d p e r io d s o f ¯ n a n c ia l c r is e s : n a m e ly t h e A s ia n a n d t h e

R u s s ia n c r is e s . S e c t io n 6 p r e s e n t s t h e a n a lys is o f m u t u a l fu n d ° o ws a n d m o n e t a r y p o lic y.

S e c t io n 7 c o n c lu d e s .
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2 Data

B o n d a n d s t o c k liqu id it y d a t a we r e o b t a in e d fo r t h e p e r io d Ju n e 1 7 , 1 9 9 1 t o D e c e m b e r

3 1 1 9 9 8 . Th e s a m p le p e r io d r e ° e c t s t h e a va ila b ilit y o f t ic k-b y-t ic k g o ve r n m e n t b o n d

d a t a , o b t a in e d fr o m Go vP X In c ., wh ic h c o ve r s t r a d in g a c t ivit y a m o n g p r im a r y d e a le r s

in t h e in t e r d e a le r b r o ke r m a r ke t . Th e s t o c k d a t a s o u r c e s a r e t h e In s t it u t e fo r t h e S t u d y

o f S e c u r it ie s Ma r ke t s ( IS S M) a n d t h e N e w Y o r k S t o c k E xc h a n g e TA Q ( t r a d e s a n d a u -

t o m a t e d qu o t a t io n s ) . Th e IS S M d a t a c o ve r 1 9 9 1 -1 9 9 2 in c lu s ive wh ile t h e TA Q d a t a a r e

fo r 1 9 9 3 -1 9 9 8 . W e u s e o n ly N Y S E s t o c ks t o a vo id a n y p o s s ib ilit y o f t h e r e s u lt s b e in g

in ° u e n c e d b y d i®e r e n c e s in t r a d in g p r o t o c o ls b e t we e n N Y S E a n d N a s d a q.

Ou r fo c u s in t h is p a p e r is o n fo r e c a s t in g s t o c k a n d b o n d liqu id it y m e a s u r e s t h a t h a ve

b e e n t h e fo c u s o f a t t e n t io n in t h e p r e vio u s lit e r a t u r e , viz ., qu o t e d a n d e ®e c t ive s p r e a d s

a s we ll a s m a r ke t d e p t h . W e u s e o r d e r im b a la n c e s a s p r e d ic t ive d e t e r m in a n t s o f liqu id it y,

r a t h e r t h a n vo lu m e , b e c a u s e o u r vie w is t h a t im b a la n c e s b e a r a s t r o n g e r r e la t io n t o t h e

fo llo win g d a y's liqu id it y a s t h e y r e p r e s e n t t h e a g g r e g a t e p r e s s u r e o n t h e in ve n t o r ie s o f

m a r ke t m a ke r s .5

2.1 M easur es of B ond Liquidity

Go vP X , In c . c o n s o lid a t e s d a t a fr o m t h e p r im a r y b r o ke r s a n d t r a n s m it s t h e d a t a in r e a l-

t im e t o s u b s c r ib e r s t h r o u g h o n -lin e ve n d o r s . Th e s e r vic e r e p o r t s t h e b e s t b id a n d o ®e r

qu o t e s , t h e a s s o c ia t e d qu o t e s iz e s , t h e p r ic e a n d a m o u n t ( in m illio n d o lla r s ) o f e a c h t r a d e ,

a n d wh e t h e r t h e t r a d e is b u ye r o r s e lle r -in it ia t e d . Th e t im e o f e a c h t r a d e is a ls o r e p o r t e d

t o t h e s e c o n d .6 Th e Go vP X d a t a p e r t a in s t o in t e r -d e a le r t r a d e s o n ly.

5See Chordia, Roll, Subrahmanyam (2002).
6Fleming (2001) provides a detailed account of the format of GovPX data.
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W e u s e t r a d in g d a t a fo r t h e 1 0 -ye a r , o n -t h e -r u n Tr e a s u r y n o t e . A lt h o u g h o n -t h e -r u n

s e c u r it ie s a r e a s m a ll fr a c t io n o f Tr e a s u r y s e c u r it ie s , t h e y a c c o u n t fo r 7 1 % o f a c t ivit y

in t h e in t e r d e a le r m a r ke t ( Fa b o z z i a n d Fle m in g , 2 0 0 0 ) . W e c h o o s e t h e 1 0 -ye a r n o t e fo r

t wo r e a s o n s . Fir s t , it is a m o n g t h e m o s t a c t ive ly t r a d e d ¯ xe d -in c o m e s e c u r it ie s . S e c o n d ,

Go vP X d a t a is r e p r e s e n t a t ive o f t h e o ve r a ll m a r ke t fo r 1 0 -ye a r n o t e s d u r in g o u r s a m p le

p e r io d . Fo r o t h e r lo n g -t e r m Tr e a s u r y n o t e s ( s u c h a s t h e 3 0 -ye a r Tr e a s u r y b o n d ) , t h e

Go vP X d a t a c a p t u r e s a s m a lle r a n d va r ia b le fr a c t io n o f a g g r e g a t e b o n d m a r ke t a c t ivit y

s in c e a m a jo r b r o ke r , Ca n t o r Fit z g e r a ld / e S p e e d , d o e s n o t r e p o r t it s d a t a .7

Th e b o n d liqu id it y m e a s u r e s a r e b a s e d o n d a t a fr o m N e w Y o r k t r a d in g h o u r s ( 7 :3 0

A M t o 5 :0 0 P M E a s t e r n Tim e ) . W e c o n s t r u c t t h e fo llo win g m e a s u r e s o f b o n d liqu id it y:

QS P R B : t h e d a ily a ve r a g e qu o t e d b id -a s k s p r e a d , c a lc u la t e d a s t h e d i®e r e n c e b e t we e n

t h e b e s t b id a n d b e s t a s k fo r t h e t r a d e . On ly qu o t e s t h a t a r e m a t c h e d wit h t r a d e s a r e

r e t a in e d in t h e s a m p le . Th e t r a d e p r ic e is m a t c h e d wit h t h e m o s t r e c e n t ly a va ila b le qu o t e

r e c o r d o n t h e s a m e d a y.

E S P R B : t h e d a ily a ve r a g e e ®e c t ive s p r e a d , i.e ., t h e d i®e r e n c e b e t we e n t h e e xe c u t io n p r ic e

a n d t h e m id -p o in t o f t h e p r e va ilin g b id -a s k qu o t e .

D E P TH B : A ve r a g e o f e a c h s e t o f p o s t e d b id a n d a s k d e p t h in n o t io n a l t e r m s , a ve r a g e d

o ve r t h e t r a d in g d a y

CL IQB : A c o m p o s it e m e a s u r e o f liqu id it y, d e ¯ n e d a s qu o t e d s p r e a d d ivid e d b y m a r ke t

d e p t h .

Th e la s t t wo va r ia b le s a r e a va ila b le o n ly s t a r t in g 1 9 9 5 .

W e a ls o d e ¯ n e t h e fo llo win g t e r m s fo r o r d e r im b a la n c e in t h e b o n d m a r ke t , t o b e u s e d

in o u r p r e d ic t ive r e g r e s s io n s t h a t a r e d e s c r ib e d in S e c t io n 4 :

OIBB: t h e d a ily b u y im b a la n c e ( t h e t o t a l n o t io n a l va lu e o f b u ys le s s s e lls e a c h d a y) .

7Boni and Leach (2001) document the share of GovPX in aggregate bond market volume.
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OIBB+: m a x( OIBB,0 ) .

OIBB¡: m in ( OIBB,0 ) .

S in c e t h e b o n d d a t a is fr o m t h e in t e r -d e a le r m a r ke t , t h e o r d e r im b a la n c e s r e p r e s e n t s

t h e in t e r -d e a le r o r d e r im b a la n c e s . H o we ve r , it is h ig h ly like ly t h a t t h e in t e r -d e a le r o r d e r

im b a la n c e s a r is e in r e s p o n s e t o c u s t o m e r im b a la n c e s a s d e a le r s la y o ® c u s t o m e r o r d e r s

in t h e in t e r -d e a le r m a r ke t . Th e in t e r -d e a le r im b a la n c e s a r e , t h u s , like ly t o b e a n o is y

m e a s u r e o f t h e c u s t o m e r im b a la n c e s .

To o b t a in r e lia b le e s t im a t e s o f t h e b id -a s k s p r e a d a n d im b a la n c e , t h e fo llo win g ¯ lt e r s

a r e u s e d :

1 . B id o r o ®e r qu o t e s wit h a z e r o va lu e a r e d e le t e d .

2 . Tr a d e p r ic e s t h a t d e via t e m o r e t h a n 2 0 p e r c e n t fr o m p a r va lu e ( $ 1 0 0 ) a r e d e le t e d .

Th e s e p r ic e s a r e g r o s s ly o u t o f lin e wit h s u r r o u n d in g t r a d e p r ic e s , a n d a r e m o s t like ly t o

b e r e p o r t in g e r r o r s .

3 . A qu o t e d o r e ®e c t ive b id -a s k s p r e a d t h a t is n e g a t ive o r m o r e t h a n 5 0 c e n t s p e r t r a d e

( a m u lt ip le o f a b o u t 1 2 t o 1 5 t im e s t h e s a m p le a ve r a g e ) is d e le t e d .

4 . Tr a d e s wit h e ®e c t ive s p r e a d s in t h e u p p e r ¯ ve p e r c e n t ile o f it s d is t r ib u t io n fo r a

p a r t ic u la r c a le n d a r ye a r a r e d e le t e d . Th e s e t r a d e s a r e c le a r ly o u t lie r s , s in c e t h e ir e ®e c t ive

s p r e a d s a r e s e ve r a l t im e s g r e a t e r t h a n it s s t a n d a r d d e via t io n a n d , fu r t h e r , g r e a t ly e xc e e d

t h e m a xim u m qu o t e d s p r e a d fo r t h e c a le n d a r ye a r .

2.2 Stock Liquidity Data

S t o c ks a r e in c lu d e d o r e xc lu d e d d u r in g a c a le n d a r ye a r d e p e n d in g o n t h e fo llo win g c r it e r ia :

1 . To b e in c lu d e d , a s t o c k h a d t o b e p r e s e n t a t t h e b e g in n in g a n d a t t h e e n d o f t h e ye a r

in b o t h t h e CR S P a n d t h e in t r a d a y d a t a b a s e s .
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2 . If t h e ¯ r m c h a n g e d e xc h a n g e s fr o m N a s d a q t o N Y S E d u r in g t h e ye a r ( n o ¯ r m s s wit c h e d

fr o m t h e N Y S E t o t h e N a s d a q d u r in g o u r s a m p le p e r io d ) , it wa s d r o p p e d fr o m t h e s a m p le

fo r t h a t ye a r .

3 . B e c a u s e t h e ir t r a d in g c h a r a c t e r is t ic s m ig h t d i®e r fr o m o r d in a r y e qu it ie s , a s s e t s in t h e

fo llo win g c a t e g o r ie s we r e a ls o e xp u n g e d : c e r t ī c a t e s , A D R s , s h a r e s o f b e n e ¯ c ia l in t e r e s t ,

u n it s , c o m p a n ie s in c o r p o r a t e d o u t s id e t h e U .S ., A m e r ic u s Tr u s t c o m p o n e n t s , c lo s e d -e n d

fu n d s , p r e fe r r e d s t o c ks a n d R E ITs .

4 . To a vo id t h e in ° u e n c e o f u n d u ly h ig h -p r ic e d s t o c ks , if t h e p r ic e a t a n y m o n t h -e n d

d u r in g t h e ye a r wa s g r e a t e r t h a n $ 9 9 9 , t h e s t o c k wa s d e le t e d fr o m t h e s a m p le fo r t h e

ye a r .

In t r a d a y d a t a we r e p u r g e d fo r o n e o f t h e fo llo win g r e a s o n s : t r a d e s o u t o f s e qu e n c e ,

t r a d e s r e c o r d e d b e fo r e t h e o p e n o r a ft e r t h e c lo s in g t im e , a n d t r a d e s wit h s p e c ia l s e t t le -

m e n t c o n d it io n s ( b e c a u s e t h e y m ig h t b e s u b je c t t o d is t in c t liqu id it y c o n s id e r a t io n s ) . Ou r

p r e lim in a r y in ve s t ig a t io n r e ve a le d t h a t a u t o -qu o t e s ( p a s s ive qu o t e s b y s e c o n d a r y m a r ke t

d e a le r s ) we r e e lim in a t e d in t h e IS S M d a t a b a s e b u t n o t in TA Q. Th is c a u s e d t h e qu o t e d

s p r e a d t o b e a r t ī c ia lly in ° a t e d in TA Q. S in c e t h e r e is n o r e lia b le wa y t o ¯ lt e r o u t a u t o -

qu o t e s in TA Q, o n ly B B O ( b e s t b id o r o ®e r ) -e lig ib le p r im a r y m a r ke t ( N Y S E ) qu o t e s a r e

u s e d . Qu o t e s e s t a b lis h e d b e fo r e t h e o p e n in g o f t h e m a r ke t o r a ft e r t h e c lo s e we r e d is -

c a r d e d . N e g a t ive b id -a s k s p r e a d qu o t a t io n s , t r a n s a c t io n p r ic e s , a n d qu o t e d d e p t h s we r e

d is c a r d e d . Fo llo win g L e e a n d R e a d y ( 1 9 9 1 ) , a n y qu o t e le s s t h a n ¯ ve s e c o n d s p r io r t o t h e

t r a d e is ig n o r e d a n d t h e ¯ r s t o n e a t le a s t ¯ ve s e c o n d s p r io r t o t h e t r a d e is r e t a in e d .

Fo r e a c h s t o c k we d e ¯ n e t h e fo llo win g va r ia b le s :

QS P R S : t h e d a ily a ve r a g e qu o t e d s p r e a d , i.e ., t h e d i®e r e n c e b e t we e n t h e a s k a n d t h e b id

qu o t e , a ve r a g e d o ve r t h e t r a d in g d a y.

E S P R S : t h e d a ily a ve r a g e e ®e c t ive s p r e a d , i.e ., t h e d i®e r e n c e b e t we e n t h e e xe c u t io n p r ic e
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a n d t h e m id -p o in t o f t h e p r e va ilin g b id -a s k qu o t e .

D E P TH S : A ve r a g e o f t h e p o s t e d b id a n d a s k d e p t h s in s h a r e s , a ve r a g e d o ve r t h e t r a d in g

d a y

CL IQS : A c o m p o s it e m e a s u r e o f liqu id it y, d e ¯ n e d a s qu o t e d s p r e a d d ivid e d b y m a r ke t

d e p t h .

OIBS: t h e d a ily o r d e r im b a la n c e ( t h e t o t a l e s t im a t e d n u m b e r s o f s h a r e s b o u g h t le s s

s h a r e s s o ld e a c h d a y) .8

OIBS+: m a x( OIBS,0 )

OIBS¡: m in ( OIBS,0 )

Ou r in it ia l s c a n n in g o f t h e in t r a d a y d a t a r e ve a le d a n u m b e r o f a n o m a lo u s r e c o r d s

t h a t a p p e a r e d t o b e ke yp u n c h in g e r r o r s . W e t h u s a p p lie d ¯ lt e r s t o t h e t r a n s a c t io n d a t a

b y d e le t in g r e c o r d s t h a t s a t is ¯ e d t h e fo llo win g c o n d it io n s :9

1 . Qu o t e d s p r e a d >$ 5

2 . E ®e c t ive s p r e a d / Qu o t e d s p r e a d > 4 .0

3 . P r o p o r t io n a l e ®e c t ive s p r e a d / P r o p o r t io n a l qu o t e d s p r e a d > 4 .0

4 . Qu o t e d s p r e a d / Mid -p o in t o f b id -a s k qu o t e > 0 .4

Th e s e ¯ lt e r s r e m o ve d le s s t h a n 0 .0 2 % o f a ll s t o c k t r a n s a c t io n r e c o r d s . Th e a b o ve va r ia b le s

a r e a ve r a g e d a c r o s s t h e d a y t o o b t a in s t o c k liqu id it y m e a s u r e s fo r e a c h d a y. D a ys fo r

wh ic h s t o c k r e t u r n d a t a wa s n o t a va ila b le fr o m CR S P we r e d r o p p e d fr o m t h e s a m p le .

Th e d a ily d o lla r t r a d in g vo lu m e is o b t a in e d fr o m CR S P . Th e d a ily s p r e a d m e a s u r e s a r e

¯ r s t a ve r a g e d wit h in t h e d a y fo r e a c h s t o c k, t h e n a ve r a g e d e qu a l-we ig h t e d a c r o s s s t o c ks t o

8The Lee and Ready (1991) method was used to sign trades. Of course, there is inevitably some
assignment error, so the resulting order imbalances are estimates. Yet, as shown in Lee and Radhakrishna
(2000), and Odders-White (2000), the Lee/Ready algorithm is accurate enough as to not pose serious
problems in our large sample study.

9The proportional spreads in condition 3 are obtained by dividing the unscaled spreads by the mid-
point of the prevailing bid-ask quote.
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o b t a in t h e a g g r e g a t e m a r ke t liqu id it y m e a s u r e s t h a t we u s e in t h is s t u d y ( fo r c o n ve n ie n c e

we u s e t h e s a m e va r ia b le n a m e s fo r t h e a g g r e g a t e liqu id it y a n d vo lu m e m e a s u r e s ) .

3 Summar y Statistics

Ta b le 1 p r e s e n t s t h e le ve ls o f qu o t e d a n d e ®e c t ive s p r e a d s a n d a b s o lu t e o r d e r im b a la n c e s

fo r s t o c ks a n d b o n d s .

P lease inser t T able 1 her e.

Th e a ve r a g e qu o t e d a n d e ®e c t ive s p r e a d s a r e $ 0 .0 3 2 a n d $ 0 .0 3 0 , r e s p e c t ive ly fo r b o n d s ,

b u t $ 0 .2 0 a n d $ 0 .1 3 , r e s p e c t ive ly, fo r s t o c ks . Th e d a ily a b s o lu t e im b a la n c e in p e r c e n t a g e

t e r m s is 1 3 % fo r b o n d s a n d a b o u t 5 % fo r s t o c ks . B o n d s p r e a d s a r e lo we r t h a n t h o s e

fo r s t o c ks e ve n t h o u g h t h e a b s o lu t e o r d e r im b a la n c e s a n d t h e t r a n s a c t io n s iz e s in b o n d

m a r ke t s a r e la r g e r .10 Th is is p o s s ib ly d u e t o t h e fa c t t h a t t h e m in im u m t ic k s iz e is s m a lle r

in t h e b o n d m a r ke t . H o we ve r , t h e t ic k s iz e is e n d o g e n e o u s s u g g e s t in g t h a t t h e r e m a y

b e m o r e fu n d a m e n t a l in fo r m a t io n a l-b a s e d r e a s o n s fo r t h e s m a lle r s p r e a d s in t h e b o n d

m a r ke t . U S g o ve r n m e n t b o n d p r ic e s a r e im p a c t e d b y b r o a d m a c r o -e c o n o m ic in fo r m a t io n

s h o c ks s u c h a s in ° a t io n , m o n e t a r y p o lic y, u n e m p lo ym e n t , a n d a d ve r s e s e le c t io n is u n like ly

t o b e a m a jo r is s u e in b o n d m a r ke t s . H o we ve r , a d ve r s e s e le c t io n is like ly t o b e fa r m o r e

im p o r t a n t in s t o c k p r ic e s d u e t o p r iva t e in fo r m a t io n a b o u t id io s yn c r a t ic s h o c ks . A ls o ,

r e c a ll t h a t t h e b o n d d a t a p e r t a in s t o t h e in t e r -d e a le r t r a d e s o n ly. Th u s , t h e b o n d s p r e a d s

t h a t we s e e a r e t h o s e fo r t h e wh o le s a le m a r ke t wit h la r g e t r a n s a c t io n s iz e s . Th e m e d ia n

s p r e a d m e a s u r e s a r e a lm o s t t h e s a m e a s t h e m e a n s s u g g e s t in g lit t le s ke wn e s s in t h e d a ily

d is t r ib u t io n o f liqu id it y.

10The minimum lot size in the US government bond market is $1,000,000 whereas the lot size in the
stock market is 100 shares.
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P a n e l B p r e s e n t s s u m m a r y s t a t is t ic s fo r d e p t h a n d t h e c o m p o s it e liqu id it y m e a s u r e s

fo r t h e s u b p e r io d fo r wh ic h we h a ve d a t a o n b o n d d e p t h a va ila b le ( 1 9 9 5 -1 9 9 8 ) , a n d b o t h

p a n e ls in d ic a t e t h a t t h a t b o n d liqu id it y e xh ib it s m o r e va r ia b ilit y t h a n s t o c k liqu id it y,

a s in d ic a t e d b y h ig h e r c o e ± c ie n t s o f va r ia t io n fo r t h e b o n d liqu id it y m e a s u r e s . Th is is

c o n s is t e n t wit h o u r ¯ n d in g t h a t a b s o lu t e o r d e r im b a la n c e is , o n a ve r a g e , g r e a t e r in t h e

b o n d m a r ke t .

Ta b le 2 p r e s e n t s t h e c o r r e la t io n s b e t we e n t h e c o n t e m p o r a n e o u s b o n d a n d s t o c k liq-

u id it y a n d im b a la n c e va r ia b le s . Th e s t o c k m a r ke t d a t a fo r Ta b le 2 ( a n d Ta b le 3 ) e n d s

o n Ju n e 2 4 , 1 9 9 7 b e c a u s e o f t h e c h a n g e in t h e t ic k s iz e fr o m 1 / 8 t o 1 / 1 6 a ft e r t h is d a t e .

P lease inser t T able 2 her e.

W h ile t h e t im e -s e r ie s c o r r e la t io n b e t we e n s t o c k a n d b o n d qu o t e d s p r e a d s is h ig h ( a b o u t

2 1 % ) , t h a t b e t we e n e ®e c t ive s p r e a d s is in s ig n ī c a n t ly d i®e r e n t fr o m z e r o . D e p t h in e a c h

m a r ke t is a ls o p o s it ive ly c o r r e la t e d wit h t h e o t h e r ( a b o u t 1 0 % ) g ivin g r is e t o t h e s t r o n g

c o r r e la t io n b e t we e n t h e c o m p o s it e liqu id it y m e a s u r e s ( qu o t e d s p r e a d d ivid e d b y d e p t h )

fo r s t o c ks a n d b o n d s ( 3 1 % ) . D e p t h in e a c h m a r ke t is s ig n ī c a n t ly n e g a t ive ly c o r r e la t e d

wit h t h e qu o t e d a n d t h e e ®e c t ive s p r e a d s . D e p t h in t h e b o n d m a r ke t is n e g a t ive ly r e la t e d

t o t h e qu o t e d a n d e ®e c t ive s p r e a d s in t h e s t o c k m a r ke t wh ile d e p t h in t h e s t o c k m a r ke t

is n e g a t ive ly r e la t e d o n ly t o qu o t e d s p r e a d s in t h e b o n d m a r ke t .

R e c a ll t h a t t h e o r d e r im b a la n c e m e a s u r e s in b o t h m a r ke t s h a ve b e e n d ivid e d in t o

t h e t wo c o m p o n e n t s , OIB+ a n d OIB¡ in o r d e r t o c a p t u r e d i®e r e n c e s in t h e im p a c t

o n liqu id it y o f p o s it ive a n d n e g a t ive o r d e r im b a la n c e s . Th e c o r r e la t io n b e t we e n OIB +

S a n d t h e qu o t e d o r e ®e c t ive s p r e a d in t h e s t o c k m a r ke t is s ig n ī c a n t ly p o s it ive a n d

t h e c o r r e la t io n b e t we e n OIB ¡ S a n d t h e t wo s p r e a d m e a s u r e s is s ig n ī c a n t ly n e g a t ive

s u g g e s t in g t h a t s t o c k m a r ke t liqu id it y d e c lin e s ( s p r e a d s in c r e a s e ) s t r o n g ly wit h o r d e r ° o w
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in o r o u t o f t h e s t o c k m a r ke t . Th e c o r r e la t io n b e t we e n t h e qu o t e d a s we ll a s e ®e c t ive

b o n d s p r e a d a n d OIB+B is n e g a t ive s u g g e s t in g t h a t t h e b o n d m a r ke t liqu id it y im p r o ve s

wit h o r d e r ° o w in t o t h e b o n d m a r ke t .

Th e b u y im b a la n c e in t h e s t o c k m a r ke t , OIB + S is p o s it ive ly c o r r e la t e d wit h s e ll

im b a la n c e in t h e b o n d m a r ke t , OIB¡B, a n d wit h t h e b o n d qu o t e d a n d e ®e c t ive s p r e a d s .

Fu r t h e r , t h e s e ll im b a la n c e in t h e b o n d m a r ke t ( OIB ¡ B ) is p o s it ive ly c o r r e la t e d wit h

a b u y im b a la n c e in t h e s t o c k m a r ke t ( OIB + S ) a n d wit h qu o t e d a n d e ®e c t ive s p r e a d s

in t h e s t o c k m a r ke t . Th is is c o n s is t e n t wit h p o s it ive in fo r m a t io n s h o c ks in t h e s t o c k

m a r ke t r e s u lt in g in m o n e y ° o win g o u t o f b o n d s in t o s t o c ks a n d c a u s in g h ig h e r b o n d a n d

s t o c k s p r e a d s . Th u s , o r d e r ° o w s e e m s t o b e a ve n u e t h r o u g h wh ic h b o t h b o n d a n d s t o c k

m a r ke t liqu id it y a r e im p a c t e d . W e n o w s t u d y t h e im p a c t o f o wn a n d c r o s s -m a r ke t o r d e r

° o w o n liqu id it y wit h in t h e c o n t e xt o f a p r e d ic t ive r e g r e s s io n fr a m e wo r k.

4 P r edictive Regr essions

In t h is s e c t io n , we a t t e m p t t o p r o vid e a p a r s im o n io u s m o d e l t h a t c a p t u r e s t im e -s e r ie s

p r e d ic t a b ilit y in s t o c k a n d b o n d liqu id it y. Th e a b ilit y t o p r e d ic t liqu id it y wo u ld b e ve r y

va lu a b le t o t r a d e r s . W e c h o o s e t o a d o p t a p u r e fo r e c a s t in g s p e c ī c a t io n fo r s t o c k a n d

b o n d qu o t e d a n d e ®e c t ive s p r e a d s , d e p t h s , a n d t h e c o m p o s it e liqu id it y va r ia b le a n d we

will u s e t h e fo r e c a s t in g r e g r e s s io n s t o d is c u s s t h e im p a c t o f la g g e d s t o c k m a r ke t liqu id it y

o n b o n d m a r ke t liqu id it y a n d vic e ve r s a .11

Ou r p r in c ip a l p r e d ic t o r s o f liqu id it y a r e la g g e d im b a la n c e s a n d la g g e d va lu e s o f liqu id -

it y. L a g g e d im b a la n c e s o n a g ive n d a y c o u ld s ig n a l, fo r e xa m p le , h e a vy s e llin g p r e s s u r e

11Our results are qualitatively similar when we use proportional quoted and e®ective spreads instead
of the unscaled spreads. We use unscaled spreads to avoid any apprehension that our results are driven
by the use of price levels in the dependent variables.
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b e in g c a r r ie d o ve r t o t h e n e xt d a y, wh ic h c o u ld a ®e c t m a r ke t m a ke r in ve n t o r ie s a n d

c o n s e qu e n t ly t h e b id -a s k s p r e a d o n t h e fo llo win g d a y.12 It is p o s s ib le t h a t a n e g a t ive

im b a la n c e c o u ld in d u c e r e la t ive ly m o r e p r o n o u n c e d c h a n g e s in liqu id it y t o t h e e xt e n t

t h a t m a r ke t m a ke r s ¯ n d it m o r e d i± c u lt t o a d ju s t in ve n t o r y t o o r d e r ° o ws o u t o f t h e

m a r ke t . W e , t h u s , s p lit u p la g g e d im b a la n c e s in t o p o s it ive a n d n e g a t ive c o m p o n e n t s in

o u r fo r e c a s t in g r e g r e s s io n s .13

A ls o , a s s e t a llo c a t io n s t r a t e g ie s t h a t r e qu ir e s h ift in g o f we a lt h b e t we e n s t o c k a n d b o n d

m a r ke t s o n a p e r io d ic b a s is m a y b e s p r e a d o u t o ve r t im e a c r o s s b o t h m a r ke t s , fo r t h e

p u r p o s e s o f m in im iz in g p r ic e im p a c t . Th is im p lie s t h a t im b a la n c e s in t h e s t o c k m a r ke t

o n a g ive n d a y c o u ld b e p r e d ic t o r s o f fu t u r e b o n d m a r ke t liqu id it y, a n d vic e ve r s a . W e

t h e r e fo r e in c lu d e c r o s s -m a r ke t im b a la n c e s a s we ll a s c r o s s -m a r ke t liqu id it y m e a s u r e s in

o u r r e g r e s s io n s .

L iqu id it y m a y a ls o b e in ° u e n c e d b y t h e o p p o r t u n it y c o s t o f d e vo t in g t im e t o t r a d in g

d e c is io n s , wh ic h c o u ld va r y a c r o s s d a ys o f t h e we e k. To in ve s t ig a t e s u c h r e g u la r it ie s ,

we in c lu d e in d ic a t o r va r ia b le s fo r d a ys o f t h e we e k a s we ll a s fo r d a ys p r e c e d in g a n d

fo llo win g h o lid a y c lo s u r e s . Fu r t h e r , t o c a p t u r e p o r t fo lio r e b a la n c in g a r o u n d m a jo r p u b -

lic in fo r m a t io n r e le a s e s , we in c lu d e d u m m y va r ia b le s fo r m a c r o e c o n o m ic a n n o u n c e m e n t s

a b o u t GD P , t h e e m p lo ym e n t r a t e , a n d t h e Co n s u m e r P r ic e In d e x. S e p a r a t e d u m m ie s

a r e p r o vid e d fo r t h e d a y o f t h e a n n o u n c e m e n t a n d fo r t h e t wo d a ys p r e c e d in g t h e a n -

n o u n c e m e n t .

Ou r e xp la n a t o r y va r ia b le s a r e a s fo llo ws :

12See Chordia and Subrahmanyam (1995) for a simple model of how spread levels depend on inventory.
13The direction of market movements could also trigger asymmetric e®ects on liquidity. However, the

market movements in the value weighted stock market return and the Lehman aggregate bond index
return are signi¯cantly positively correlated with order °ow. We have run our forecasting regressions
with and without the market variables and ¯nd that these variables do not have any impact when
included along with the order °ow variables. The results with the market variables are not presented in
the tables.
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OIBB+: m a x( OIB ,0 )

OIBB¡: m in ( OIB ,0 )

OIBS+: m a x( OIB ,0 )

OIBS¡: m in ( OIB ,0 )

H o lid a y: a d u m m y va r ia b le t h a t e qu a ls o n e if a t r a d in g d a y s a t is ¯ e s t h e fo llo win g c o n -

d it io n s . ( 1 ) In d e p e n d e n c e d a y, V e t e r a n s ' D a y, Ch r is t m a s o r N e w Y e a r 's D a y fa lls o n a

Fr id a y, t h e n t h e p r e c e d in g Th u r s d a y, ( 2 ) a h o lid a y fa lls o n a we e ke n d o r o n a Mo n d a y

t h e n t h e fo llo win g Tu e s d a y, ( 3 ) a h o lid a y fa lls o n a we e kd a y t h e n t h e p r e c e d in g a n d t h e

fo llo win g d a ys . Ot h e r wis e t h e d u m m y va r ia b le is z e r o .

Mo n d a y-Th u r s d a y: e qu a ls o n e if t h e t r a d in g d a y is Mo n d a y, Tu e s d a y, W e d n e s d a y, o r

Th u r s d a y, a n d z e r o o t h e r wis e .

GD P : d u m m y va r ia b le t h a t e qu a ls o n e o n t h e d a y o f t h e GD P a n n o u n c e m e n t a n d z e r o

o t h e r wis e .

GD P 1 2 : d u m m y va r ia b le t h a t e qu a ls o n e o n t wo d a ys p r io r t o t h e GD P a n n o u n c e m e n t

a n d z e r o o t h e r wis e .

E m p , E m p 1 2 , CP I, a n d CP I1 2 : c o r r e s p o n d in g d u m m y va r ia b le s fo r e m p lo ym e n t a n d

CP I a n n o u n c e m e n t s r e s p e c t ive ly.

W e in c lu d e ¯ ve la g g e d va lu e s o f t h e d e p e n d e n t liqu id it y va r ia b le fo r s t o c ks a s we ll a s

fo r b o n d s . W e a ls o in c lu d e la g s o f t h e im b a la n c e va r ia b le s .14 To m it ig a t e t h e im p a c t o f

o u t lie r s , we h a ve e lim in a t e d t h e t o p 0 .5 % a n d t h e b o t t o m 0 .5 % o f t h e s a m p le . In o r d e r

t o c o r r e c t fo r h e t e r o s ke d a s t ic it y a n d a n y r e m a in in g s e r ia l c o r r e la t io n in t h e r e s id u a ls , fo r

e s t im a t io n we u s e t h e Ge n e r a liz e d Me t h o d o f Mo m e n t s wit h t h e N e we y-W e s t c o r r e c t io n .

14Our exploratory analysis indicated that longer lags were largely irrelevant in predicting liquidity.
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4.1 Regr ession Results

Th e r e g r e s s io n r e s u lt s a r e p r e s e n t e d in Ta b le 3 .

P lease inser t T able 3 her e.

W e p r e s e n t r e s u lt s in t u r n fo r qu o t e d s p r e a d s ( P a n e l A ) , e ®e c t ive s p r e a d s ( P a n e l B ) ,

d e p t h s ( P a n e l C) a n d t h e c o m p o s it e liqu id it y m e a s u r e ( P a n e l D ) .

Qu o t e d b o n d s p r e a d s a r e lo we s t o n Mo n d a y a n d h ig h e s t o n Fr id a y. Fu r t h e r , c o n s is t e n t

wit h p r e vio u s r e s e a r c h ( Fle m in g a n d R e m o lo n a , 1 9 9 9 ) , b o n d s p r e a d s in c r e a s e o n d a ys o f

CP I a n d E m p lo ym e n t a n n o u n c e m e n t s . In a d d it io n , b o n d s p r e a d s d e c r e a s e o ve r t h e t wo

d a ys le a d in g u p t o t h e E m p lo ym e n t a n n o u n c e m e n t s . B o n d s p r e a d s d o n o t r e s p o n d t o t h e

GD P a n n o u n c e m e n t . Th is is p r o b a b ly d u e t o t h e fa c t t h a t , a s Fle m in g a n d R e m o lo n a

( 1 9 9 9 ) d o c u m e n t , t h e in c r e a s e in t h e b id -a s k s p r e a d is lim it e d t o a 1 0 -m in u t e win d o w

s u r r o u n d in g t h e a n n o u n c e m e n t . S in c e t h e m a g n it u d e o f t h e s p r e a d in c r e a s e fr o m a GD P

a n n o u n c e m e n t is m u c h s m a lle r t h a n t h a t fr o m CP I a n d E m p lo ym e n t a n n o u n c e m e n t s

( Fle m in g a n d R e m o lo n a , 1 9 9 7 ) , t h e s e e ®e c t s m a y n o t b e s t a t is t ic a lly d is c e r n ib le wit h

d a ily d a t a . Ove r a ll, o u r va r ia b le s e xp la in a b o u t 5 5 % o f t h e d a ily va r ia t io n in b o n d

qu o t e d s p r e a d s .

Ou r va r ia b le s e xp la in a m u c h g r e a t e r fr a c t io n o f t h e d a ily va r ia t io n in s t o c k s p r e a d s

( a b o u t 9 5 % ) . S t o c k s p r e a d s a ls o e xh ib it s t r o n g e r la g g e d d e p e n d e n c e t h a n b o n d s p r e a d s .

Th is c o u ld b e a n a r t e fa c t o f t h e fe a t u r e o f o u r d a t a t h a t a g g r e g a t e s t o c k s p r e a d s a r e

t h o s e o n a p o r t fo lio o f s t o c ks a n d a r e t h e r e fo r e le s s n o is y, wh e r e a s t h e b o n d s p r e a d s

a r e t h o s e o n a s in g le b o n d . In t e r e s t in g ly, wh ile b o n d s p r e a d s a r e lo we s t Mo n d a y, s t o c k

s p r e a d s a p p e a r t o b e lo we s t Tu e s d a y. Fr id a y is t h e lo we s t -liqu id it y d a y fo r b o t h m a r ke t s .

U n like b o n d s p r e a d s , s t o c k s p r e a d s a r e n o t s ig n ī c a n t ly r e la t e d t o t h e m a c r o e c o n o m ic
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a n n o u n c e m e n t s .

W h ile t h e la g g e d s p r e a d s o n t h e b o n d o r t h e s t o c k m a r ke t h a ve n o im p a c t o n t h e

s p r e a d s in t h e o t h e r m a r ke t , t h e im p a c t o f o r d e r ° o w, a s m e a s u r e d b y t h e o r d e r im b a la n c e ,

is d is c e r n ib le o n t h e qu o t e d s p r e a d . S t o c k a n d b o n d qu o t e d s p r e a d s in c r e a s e wit h o r d e r

° o ws o u t o f t h e s t o c k m a r ke t , OIB ¡ S. Th e c r o s s e ®e c t o f o r d e r ° o w o u t o f t h e s t o c k

m a r ke t o n b o n d qu o t e d s p r e a d s s e e m s in it ia lly s u r p r is in g b e c a u s e o r d e r ° o w o u t o f t h e

s t o c k m a r ke t s h o u ld b e r e la t e d t o o r d e r ° o w in t o t h e b o n d m a r ke t wh ic h s h o u ld le a d t o

lo we r s p r e a d s in t h e b o n d m a r ke t . H o we ve r , n o t e t h a t t h e b o n d o r d e r im b a la n c e s a r e

in c lu d e d in t h e r e g r e s s io n a n d t h e n e g a t ive im p a c t o f s t o c k o r d e r ° o w is o ve r a n d a b o ve

t h a t o f t h e b o n d o r d e r ° o w. Th is s u g g e s t s t h a t t h e r e m a y b e s o m e u n d e r lyin g e c o n o m ic

fa c t o r t h a t d r ive s t h e im p a c t o f s t o c k o r d e r ° o w o n b o t h b o n d a n d s t o c k liqu id it y. W e

will e xa m in e t h e m o n e y s u p p ly p o s t u r e o f t h e Fe d e r a l r e s e r ve a s o n e s u c h u n d e r lyin g

fa c t o r .

Th e e ®e c t ive s p r e a d r e s u lt s in P a n e l B a r e e s s e n t ia lly t h e s a m e a s t h o s e fo r t h e qu o t e d

s p r e a d s . Th e o n ly e xc e p t io n is t h a t b o n d e ®e c t ive s p r e a d s a r e h ig h e r o n d a ys wh e n t h e

GD P , CP I a s we ll a s t h e u n e m p lo ym e n t s t a t is t ic s a r e a n n o u n c e d . Th e s t o c k e ®e c t ive

s p r e a d s a r e h ig h e r o n t h e d a ys o f t h e CP I a n d t h e e m p lo ym e n t a n n o u n c e m e n t s .

P a n e l C p r e s e n t s t h e r e s u lt s fo r d e p t h in t h e s t o c k a n d t h e b o n d m a r ke t . D e p t h in

b o t h t h e b o n d a n d t h e s t o c k m a r ke t s e e m s t o b e h ig h e s t o n Tu e s d a ys a n d W e d n e s d a ys

a s c o m p a r e d t o o t h e r d a ys . B o n d m a r ke t d e p t h d e c r e a s e s s u b s t a n t ia lly o n t h e d a y u n e m -

p lo ym e n t n u m b e r s a r e a n n o u n c e d wh ile s t o c k m a r ke t d e p t h in c r e a s e s in t h e o n e t o t wo

d a ys p r io r t o t h e u n e m p lo ym e n t a n n o u n c e m e n t . W h ile t h e c o n t e m p o r e n e o u s u n iva r ia t e

c o r r e la t io n s in Ta b le 2 in d ic a t e t h a t b o n d a n d s t o c k d e p t h s a r e p o s it ive ly c o r r e la t e d , a n

in c r e a s e in t h e la g g e d s t o c k m a r ke t d e p t h r e s u lt s in lo we r b o n d m a r ke t d e p t h . Or d e r
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° o w o u t o f t h e s t o c k m a r ke t r e s u lt s in s ig n ī c a n t ly h ig h e r d e p t h s in t h e s t o c k m a r ke t .

Th e c o m p o s it e liqu id it y r e s u lt s in P a n e l D a r e s im ila r t o t h o s e fo r t h e s p r e a d s .

Ove r a ll, t h e r e s u lt s s u g g e s t t h a t t h e in -s a m p le p r e d ic t a b ilit y is d r ive n m a in ly b y t h e

la g g e d va lu e s o f t h e d e p e n d e n t va r ia b le s , a n d t h e d a y o f t h e we e k s e a s o n a lit ie s . Th e

la g g e d liqu id it y h a s s t r o n g e r p r e d ic t ive p o we r in t h e s t o c k m a r ke t t h a n in t h e b o n d

m a r ke t b e c a u s e a s s h o wn in Ta b le 1 , t h e b o n d m a r ke t liqu id it y h a s h ig h e r va r ia b ilit y.

L a g g e d n e g a t ive im b a la n c e s in t h e s t o c k m a r ke t h a ve a n im p a c t o n b o t h t h e b o n d a n d

t h e s t o c k m a r ke t liqu id it y.

4.2 Liquidity shocks

Th e r e g r e s s io n r e s u lt s in Ta b le 3 in d ic a t e t h a t liqu id it y is qu it e p r e d ic t a b le . Y e t u n e x-

p e c t e d a r r iva l o f in fo r m a t io n , a s we ll a s u n e xp e c t e d s h o c ks t o in ve s t o r s ' liqu id it y, c a n

c a u s e u n a n t ic ip a t e d t r a d in g n e e d s , a n d , in t u r n , u n a n t ic ip a t e d ° u c t u a t io n s in liqu id it y.

It is o f in t e r e s t t o e xa m in e wh e t h e r s u c h ° u c t u a t io n s a r e c o r r e la t e d a c r o s s s t o c k a n d

b o n d m a r ke t s , b o t h fr o m a n a c a d e m ic a n d a p r a c t ic a l s t a n d p o in t . Fr o m a n a c a d e m ic

s t a n d p o in t , we kn o w n o t h in g a b o u t t h e t im e -s e r ie s p r o p e r t ie s o f a g g r e g a t e liqu id it y in n o -

va t io n s . Fo r e xa m p le , a r e liqu id it y s h o c ks s ys t e m wid e in n a t u r e o r u n iqu e t o a p a r t ic u la r

m a r ke t ? Fr o m a p r a c t ic a l s t a n d p o in t , a s s e t a llo c a t io n s t r a t e g ie s c o u ld b e d e s ig n e d t o

t a ke a d va n t a g e o f in c r e a s e d liqu id it y, e .g ., if s h o c ks a r e p o s it ive ly c o r r e la t e d , it s u g g e s t s

c o n t e m p o r a n e o u s e xe c u t io n o f o r d e r s in b o t h m a r ke t s o n u n u s u a lly h ig h liqu id it y d a ys

in o n e m a r ke t .

W e d e ¯ n e liqu id it y s h o c ks t o b e t h e r e s id u a ls fr o m t h e r e g r e s s io n s in Ta b le 3 ( wh ic h

in c lu d e o wn - a n d c r o s s -m a r ke t va r ia b le s ) . Th e c o r r e la t io n s in t h e s e liqu id it y s h o c ks a c r o s s

t h e t wo m a r ke t s a r e d o c u m e n t e d in Ta b le 4 .
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P lease inser t T able 4 her e.

P a n e l A o f Ta b le 4 p r e s e n t s t h e r e s u lt s fo r t h e fu ll s a m p le . L iqu id it y s h o c ks s h o w a r e a -

s o n a b ly h ig h d e g r e e o f c o r r e la t io n a c r o s s m a r ke t s . Qu o t e d ( e ®e c t ive ) s p r e a d in n o va t io n s

a c r o s s m a r ke t s h a ve a c o r r e la t io n o f 0 .1 3 ( 0 .0 8 ) , wh ile t h e c o r r e la t io n fo r t h e c o m p o s -

it e liqu id it y in n o va t io n s in s t o c k a n d b o n d m a r ke t s is 0 .1 5 . A ll t h e s e c o r r e la t io n s a r e

s t a t is t ic a lly d i®e r e n t fr o m z e r o .

Th is e vid e n c e s u g g e s t s s t r o n g ly t h a t liqu id it y s h o c ks h a ve a s ys t e m ic c o m p o n e n t . W e

p lo t liqu id it y in n o va t io n s fo r qu o t e d a n d e ®e c t ive s p r e a d s , a n d t h e c o m p o s it e m e a s u r e

o f liqu id it y in Fig u r e s 1 t h r o u g h 3 . Th e s e ¯ g u r e s s h o w t h e fr e qu e n t in t e r t e m p o r a l c o in -

c id e n c e o f u n e xp e c t e d s h o c ks t o s t o c k a n d b o n d m a r ke t liqu id it y. Th e ¯ g u r e s a ls o s h o w

t h a t s h o c ks t o liqu id it y a p p e a r t o h a ve b e c o m e la r g e r in m a g n it u d e t o wa r d s t h e e n d o f

t h e s a m p le p e r io d , wh e n t h e R u s s ia n a n d A s ia n c r is e s t o o k p la c e . W e will r e t u r n t o t h is

is s u e in S e c t io n 5 .

4.3 Out-of-sample P r edictions

W e u s e t h e m o d e l Ta b le 3 t o p r e d ic t d a ily liqu id it y o n e s t e p a h e a d o n e d a y a t a t im e .

W e e m p lo y r o llin g r e g r e s s io n s wh ic h u s e t h e p r e c e d in g 2 5 0 d a ys o f d a t a t o m a ke o n e -d a y

a h e a d fo r e c a s t s t o c o m p a r e t h e m e a n -s qu a r e d e r r o r ( MS E ) fr o m t h is a p p r o a c h t o a n a Ä ³ve

m o d e l wh ic h p r e d ic t s t o m o r r o w's s p r e a d t o b e e qu a l t o t o d a y's s p r e a d . W e a ls o u s e d a

d i®e r e n t n a ive m o d e l t h a t p r e d ic t e d t o m o r r o w's s p r e a d t o b e e qu a l t o t h e a ve r a g e o f t h e

p r e vio u s ¯ ve d a ys ' s p r e a d . Th e r e s u lt s ( n o t r e p o r t e d h e r e ) a r e ve r y s im ila r .

Th e MS E 's fr o m t h e s e r o llin g r e g r e s s io n s a r e lis t e d in Ta b le 5 .

P lease inser t T able 5 her e.
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P a n e l A s h o ws t h e r e s u lt fo r t h e e n t ir e s a m p le . In t e r e s t in g ly, o u r m o d e l is m u c h m o r e

u s e fu l in p r e d ic t in g b o n d m a r ke t liqu id it y t h a n s t o c k m a r ke t liqu id it y in t h a t t h e MS E

r e d u c t io n s r e la t ive t o t h e n a Ä ³ve m o d e l a r e fa r g r e a t e r fo r t h e b o n d r e g r e s s io n s . S p e c ī c a lly,

t h e MS E r e d u c t io n r e la t ive t o t h e n a Ä ³ve m o d e l fo r b o n d s p r e a d s is a b o u t 3 7 % wh ile t h a t

fo r s t o c k s p r e a d s is a b o u t 2 % .

5 Cr isis per iods

S e ve r a l r e c e n t a r t ic le s h a ve s u g g e s t e d t h a t ¯ n a n c ia l c r is e s a ®e c t liqu id it y.15 Fo r Tr e a -

s u r y b o n d s , Fle m in g ( 2 0 0 1 ) ¯ n d s t h a t p r ic e im p a c t s a n d qu o t e d b id -a s k s p r e a d s a r e

h ig h e r d u r in g c r is is p e r io d s . Th u s , it is p la u s ib le t h a t t h e t im e -s e r ie s p r o p e r t ie s o f b o n d

a n d s t o c k liqu id it y m a y b e d i®e r e n t d u r in g p e r io d s o f c r is e s a s c o m p a r e d t o n o r m a l c ir -

c u m s t a n c e s . W e id e n t ī e d t wo c r is is p e r io d s in o u r s a m p le - t h e A s ia n ¯ n a n c ia l c r is is

( Oc t o b e r 1 t o D e c e m b e r 3 1 , 1 9 9 7 ) a n d t h e R u s s ia n d e fa u lt c r is is ( Ju ly 6 t o D e c e m b e r 3 1 ,

1 9 9 8 ) . Th e d a t e s fo r t h e A s ia n c r is is a r e fr o m Ch o e , K h o , a n d S t u lz ( 1 9 9 7 ) a n d t h o s e fo r

t h e R u s s ia n d e fa u lt c r is is a r e fr o m t h e B a n k o f In t e r n a t io n a l S e t t le m e n t s .16 W e d e ¯ n e a

n o n -c r is is p e r io d a s s p a n n in g t h e d a ys fr o m Ju n e 2 5 , 1 9 9 7 t h r o u g h t h e e n d o f 1 9 9 8 t h a t

d id n o t in c lu d e t h e c r is is .17

In P a n e ls B a n d C o f Ta b le 4 , we d o c u m e n t t h e c r o s s -c o r r e la t io n s in liqu id it y in n o -

va t io n s fo r t h e c r is is a n d n o n -c r is is p e r io d s . Th e t a b le in d ic a t e s t h a t t h e c o r r e la t io n s

in liqu id it y in n o va t io n s in c r e a s e d u r in g p e r io d s o f c r is e s . Fo r in s t a n c e , t h e c o r r e la t io n

15See, for example, Greenspan, 1999, and \Finance and Economics: Alan Greenspan's miracle cure,"
Economist, October 24, 1998, pp.75-76. and \A Review of Financial Market Events in Autumn 1998,"
CGFS Reports No. 12, October 1999, available at http://www.bis.org/publ/cgfspubl.htm.

16\A Review of Financial Market Events in Autumn 1998", CGFS Reports No. 12, October 1999,
available at http://www.bis.org/publ/cgfspubl.htm.

17We commenced the non-crisis period immediately after the stock market tick size change from 1/8
to 1/16 was introduced on June 14, 1997, because this e®ect had an immediate and permanent impact
on the stock market spread (see Chordia, Roll, and Subrahmanyam, 2001).
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b e t we e n s t o c k a n d b o n d qu o t e d ( e ®e c t ive ) s p r e a d in n o va t io n s in c r e a s e s fr o m 0 .1 8 ( 0 .1 7 )

in t h e n o n -c r is is p e r io d t o 0 .4 2 ( 0 .3 4 ) in t h e c r is is p e r io d , a n d t h e in c r e a s e is s t a t is t i-

c a lly s ig n ī c a n t . Th is in d ic a t e s t h a t s h o c ks t o s p r e a d s we r e m o r e like ly t o b e s ys t e m ic

in n a t u r e d u r in g c r is is p e r io d s , s u g g e s t in g g r e a t e r in ve s t o r u n c e r t a in t y in a g g r e g a t e d u r -

in g t h e s e p e r io d s . H o we ve r , t h e c o r r e la t io n b e t we e n d e p t h in n o va t io n s is lo we r d u r in g

p e r io d s o f c r is e s .

P a n e l B o f Ta b le 5 d o c u m e n t s MS E 's o f o u r p r e d ic t ive m o d e l d u r in g c r is is a n d n o n -

c r is is p e r io d s . MS E 's a r e s h a r p ly h ig h e r d u r in g c r is is p e r io d s fo r a ll liqu id it y m e a s u r e s

e xc e p t s t o c k d e p t h . Ove r a ll, t h e r e s u lt s o f t h is t a b le a n d t h o s e o f Ta b le 4 in d ic a t e t h a t

liqu id it y wa s h a r d e r t o p r e d ic t a n d c r o s s -m a r ke t c o r r e la t io n s in liqu id it y s h o c ks in c r e a s e

d u r in g t h e c r is e s p e r io d s , s u g g e s t in g a g r e a t e r p r o p e n s it y fo r s ys t e m ic s h o c ks t o o c c u r

d u r in g t h e s e p e r io d s .

6 T he Role of M utual Fund Flows and M onetar y

P olicy

U n t il n o w we h a ve u s e d o r d e r im b a la n c e s a s p r o xie s fo r o r d e r ° o ws in t o t h e b o n d a n d

s t o c k m a r ke t s . Two im p o r t a n t s o u r c e s o f o r d e r ° o w a r e m u t u a l fu n d ° o ws a n d t h e m o n e y

s u p p ly t o t h e m a r ke t s b y t h e Fe d e r a l r e s e r ve s ys t e m . A lo o s e m o n e t a r y p o lic y s u g g e s t s

t h a t o r d e r ° o ws in t o b o n d a n d s t o c k m a r ke t s a r e like ly t o b e p o s it ive a n d t h is m a y im p a c t

liqu id it y.

W h ile s e ve r a l s t u d ie s h a ve in fo r m a lly d is c u s s e d t h e n o t io n t h a t t h e Fe d e r a l R e s e r ve

s t e p s in t o e n h a n c e ¯ n a n c ia l m a r ke t liqu id it y b y lo o s e n in g c r e d it c o n s t r a in t s d u r in g

p e r io d s o f m a r ke t t u r b u le n c e ,18 t o d a t e t h e r e h a s b e e n n o e m p ir ic a l s t u d y o n t h e im p a c t

18See Garcia (1989) \Monetary Policy Report to Congress," Federal Reserve Bulletin, March 1995,
pp. 219-243.
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o f c h a n g e s in m o n e t a r y p o lic y o n a g g r e g a t e liqu id it y in ¯ n a n c ia l m a r ke t s .19

It h a s b e e n c o n je c t u r e d t h a t m o n e y ° o ws in a n d o u t o f m u t u a l fu n d s m a y h a ve a n

im p o r t a n t im p a c t o n ¯ n a n c ia l m a r ke t liqu id it y, e s p e c ia lly d u r in g p e r io d s o f ¯ n a n c ia l

t u r b u le n c e ( s e e , fo r e xa m p le , E d e le n , 1 9 9 9 ) , b u t t h is is s u e a ls o r e m a in s t o b e e xp lo r e d .

Th e s e a r e t h e is s u e s t o wh ic h we n o w t u r n .

Th e c a ve a t is t h a t , u n like t h e d a ily o r d e r im b a la n c e d a t a , t h e d a t a o n m u t u a l fu n d s

a n d fo r t h e b o r r o we d r e s e r ve s ( o u r in d ic a t o r o f m o n e t a r y t ig h t n e s s ) is a va ila b le a t a

lo we r fr e qu e n c y. Th e m u t u a l fu n d d a t a is a va ila b le o n ly m o n t h ly wh ile t h e n e t b o r r o we d

r e s e r ve s a r e a va ila b le a t a fo r t n ig h t ly fr e qu e n c y. W e u s e b i-we e kly b o r r o we d r e s e r ve s d a t a

fr o m t h e Fe d e r a l R e s e r ve a a n d m o n t h ly e qu it y a n d g o ve r n m e n t b o n d n e t ° o ws fr o m t h e

In ve s t m e n t Co m p a n y In s t it u t e fo r o u r a n a lys is in t h is s u b s e c t io n .

P lease inser t T able 6 her e.

Ta b le 6 p r e s e n t s t h e b iwe e kly n e t b o r r o we d r e s e r ve s , a s we ll a s m o n e y ° o ws ( in m illio n s

o f d o lla r s ) in t o e qu it y a n d b o n d fu n d s e a c h m o n t h . N e t b o r r o we d r e s e r ve s is d e ¯ n e d

a s t o t a l b o r r o win g s m in u s e xt e n d e d c r e d it m in u s e xc e s s r e s e r ve s . Th u s , n e t b o r r o we d

r e s e r ve s is t h e d i®e r e n c e b e t we e n t h e a m o u n t o f r e s e r ve s b a n ks n e e d t o h a ve t o s a t is fy

t h e ir r e s e r ve r e qu ir e m e n t s a n d t h e a m o u n t wh ic h t h e Fe d is willin g t o s u p p ly. S in c e

r e s e r ve r e qu ir e m e n t s c h a n g e o ve r t im e , we d ivid e n e t b o r r o we d r e s e r ve s b y t h e r e qu ir e d

r e s e r ve s . H ig h e r va lu e s o f t h is r a t io in d ic a t e in c r e a s e d m o n e t a r y t ig h t n e s s . S t r o n g in

a n d Ta r h a n ( 1 9 9 0 ) , a m o n g o t h e r s , u s e t h is m e a s u r e o f m o n e t a r y t ig h t n e s s . Ma r ke t

p a r t ic ip a n t s a ls o u s e n e t b o r r o we d r e s e r ve s a s a m e a s u r e o f m o n e t a r y t ig h t n e s s . Fo r

e xa m p le , Me lt o n ( 1 9 8 5 ) n o t e s t h a t " ...s in c e la t e 1 9 7 9 , t h e ke y lin k b e t we e n t h e Fe d a n d

19At 9am on the day following the 1987 stock market crash, the following statement hit the wires,
"The Federal Reserve, consistent with its responsibilities as the nation's central bank, a±rmed today its
readiness to serve as a source of liquidity to support the economic and ¯nancial system."
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t h e fe d e r a l fu n d s r a t e is t h e a m o u n t o f r e s e r ve s t h a t t h e b a n ks m u s t b o r r o w fr o m t h e

Fe d 's d is c o u n t win d o w. Co n s e qu e n t ly, t h e b e s t s in g le in d ic a t o r o f t h e d e g r e e o f p r e s s u r e

t h e Fe d is p u t t in g o n t h e r e s e r ve s m a r ke t is t h e a m o u n t o f b o r r o we d r e s e r ve s ."

Th e n e t b o r r o we d r e s e r ve s h a ve d e c lin e d s ig n ī c a n t ly fr o m t h e n o n -c r is is p e r io d t o

t h e c r is is p e r io d s u g g e s t in g a lo o s e m o n e t a r y s t a n c e o f t h e Fe d e r a l R e s e r ve . E qu it y ° o ws

d e c lin e fr o m a n a ve r a g e o f $ 2 1 b illio n d u r in g n o r m a l p e r io d s t o a b o u t $ 1 0 b illio n d u r in g

p e r io d s o f c r is e s wh ile t h e b o n d fu n d s c h a n g e fr o m a n o u t ° o w o f $ 1 5 5 m illio n t o a n in ° o w

o f $ 8 7 1 m illio n . Th e d e c r e a s e in c a s h in ° o ws t o e qu it y fu n d s c o m b in e d wit h t h e in c r e a s e

in c a s h in ° o ws t o g o ve r n m e n t b o n d fu n d s illu s t r a t e s t h e \ ° ig h t t o qu a lit y" o ft e n a llu d e d

t o b y ¯ n a n c ia l m a r ke t c o m m e n t a t o r s d u r in g p e r io d s o f c r is e s .

6.1 M onetar y P olicy

In t h is s u b s e c t io n , we e xa m in e t h e e ®e c t s o f m o n e t a r y p o lic y o n s t o c k a n d b o n d m a r -

ke t liqu id it y d u r in g c r is e s . Th e in d e p e n d e n t va r ia b le s in c lu d e t h e la g o f t h e d e p e n d e n t

va r ia b le ( liqu id it y m e a s u r e ) in b o t h m a r ke t s , t h e n e t b o r r o we d r e s e r ve s a n d it s la g a n d

t h e la g o f t h e s t o c k m a r ke t o r d e r im b a la n c e s ( p o s it ive a n d n e g a t ive ) . W e in c lu d e t h e

c o n t e m p o r a r y va lu e o f t h e n e t b o r r o we d r e s e r ve s b e c a u s e it is u n like ly t h a t t h e b id -a s k

s p r e a d o r d e p t h d e t e r m in e t h e r e s e r ve r e qu ir e m e n t s . S in c e t h e b o n d m a r ke t im b a la n c e s

in Ta b le 3 h a d n o im p a c t o n liqu id it y, t h e y a r e n o t in c lu d e d in t h is r e g r e s s io n . A d u m m y

fo r t h e t ic k s iz e c h a n g e in t h e s t o c k m a r ke t is u s e d fo r t h e p e r io d a ft e r Ju n e 2 4 , 1 9 9 7 .

A d u m m y fo r c r is e s is a ls o u s e d a n d a ll t h e a b o ve va r ia b le s a r e in t e r a c t e d wit h a c r is is

d u m m y fo r t h e t im e p e r io d o f t h e t wo c r is e s . Th e r e s u lt s a r e p r e s e n t e d in Ta b le 7 .

P lease inser t T able 7 her e.
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P a n e l A p r e s e n t s t h e r e s u lt s fo r t h e qu o t e d s p r e a d s . Th e d u m m y fo r t h e c r is e s is p o s it ive

a n d s ig n ī c a n t , p o in t in g t o a n in c r e a s e in t h e qu o t e d s p r e a d d u r in g t h e c r is e s . W h ile ,

a n in c r e a s e in t h e n e t b o r r o we d r e s e r ve s ( wh ic h r e p r e s e n t s a t ig h t e n in g o f t h e m o n e y

s u p p ly) d u r in g n o n -c r is e s p e r io d s h a s n o im p a c t o n liqu id it y, d u r in g c r is e s it le a d s t o

a n in c r e a s e in s t o c k m a r ke t qu o t e d s p r e a d s . Th e m a r g in a l im p a c t o f a n in c r e a s e in t h e

la g g e d s t o c k qu o t e d s p r e a d s is a d e c r e a s e in t h e s t o c k a n d b o n d qu o t e d s p r e a d s . Th e

e ®e c t ive s p r e a d r e s u lt s in P a n e l B a r e s im ila r e xc e p t t h a t t h e la g g e d o r d e r ° o w in t o a n d

o u t o f t h e s t o c k m a r ke t d u r in g c r is e s r e s u lt s in h ig h e r b o n d e ®e c t ive s p r e a d s . Th e d e p t h

r e s u lt s a r e p r e s e n t e d in P a n e l C. A t ig h t e n in g o f t h e m o n e y s u p p ly d u r in g n o r m a l p e r io d s

le a d s t o in c r e a s e d ( d e c r e a s e d ) d e p t h in t h e s t o c k ( b o n d ) m a r ke t a n d t h is e ®e c t is r e ve r s e d

d u r in g p e r io d s o f c r is e s .

Ove r a ll, t h e e ®e c t o f a lo o s e m o n e y s u p p ly d u r in g c r is e s ( Ta b le 6 ) h a s a b e n e ¯ c ia l

im p a c t o n t h e s t o c k m a r ke t wit h d e c r e a s e d s p r e a d s a n d in c r e a s e d d e p t h . Th e lo o s e

m o n e y s u p p ly s t a n c e d u r in g c r is e s h a s n o im p a c t o n t h e b o n d m a r ke t s p r e a d s a lt h o u g h

d e p t h d e c r e a s e s .

6.2 Fund °ows

W e r e -e s t im a t e t h e r e g r e s s io n m o d e l o f Ta b le 7 u s in g m o n t h ly d a t a , wh ic h c o n s is t s o f

t a kin g m o n t h ly a ve r a g e s o f o u r d a ily liqu id it y d a t a . Th e d i®e r e n c e is t h a t n e t b o r r o we d

r e s e r ve s a r e r e p la c e d b y o n e la g e a c h o f t h e e qu it y a n d b o n d m u t u a l fu n d ° o ws . Th e

r e s u lt s a r e p r e s e n t e d in Ta b le 8 .

P lease inser t T able 8 her e.

S in c e m o s t o f t h e r e s u lt s a r e s im ila r t o t h o s e in Ta b le 7 , we will fo c u s o u r d is c u s s io n o n ly

o n t h e m u t u a l fu n d ° o ws . D u r in g n o r m a l p e r io d s , m u t u a l fu n d ° o ws h a ve n o im p a c t
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o n liqu id it y in a n y o f t h e P a n e ls o f Ta b le 7 . D u r in g c r is e s , qu o t e d a n d e ®e c t ive b o n d

s p r e a d s r is e a n d d e p t h in t h e b o n d m a r ke t d e c r e a s e s wit h in ° o ws in t o g o ve r n m e n t b o n d

fu n d s . Th is s u g g e s t s t h a t wit h t h e ° ig h t t o qu a lit y a n d t h e la r g e a m o u n t o f c a s h in ° o ws

in t o t h e g o ve r n m e n t b o n d fu n d s d u r in g c r is e s , liqu id it y in t h e b o n d m a r ke t is a d ve r s e ly

a ®e c t e d . In a d d it io n , in c r e a s e d in ° o ws in t o g o ve r n m e n t b o n d fu n d s a ls o in c r e a s e s t h e

e ®e c t ive s t o c k s p r e a d , p e r h a p s b e c a u s e b o n d in ° o ws a r e a s s o c ia t e d wit h o u t ° o ws fr o m

s t o c k fu n d s in c r is e s p e r io d s .

7 Conclusion

W e e xa m in e c o m m o n d e t e r m in a n t s o f s t o c k a n d b o n d liqu id it y o ve r t h e p e r io d 1 9 9 1

t h r o u g h 1 9 9 8 . Ou r s t u d y t a ke s a s t e p t o wa r d s id e n t ifyin g p u b lic ly a va ila b le va r ia b le s t h a t

h e lp p r e d ic t fu t u r e va r ia t io n s in m a r ke t liqu id it y, a n d c o n s id e r s t h e e ®e c t s o f ¯ n a n c ia l

c r is e s a n d m u t u a l fu n d ° o ws o n a g g r e g a t e liqu id it y. Th e a n a lys is h e lp s u s e n h a n c e o u r

u n d e r s t a n d in g o f t h e d yn a m ic b e h a vio r o f liqu id it y a c r o s s d i®e r e n t m a r ke t s .

Ou r p r in c ip a l ¯ n d in g s a r e a s fo llo ws :

² W e e kly r e g u la r it ie s in s t o c k a n d b o n d m a r ke t liqu id it ie s c lo s e ly m im ic e a c h o t h e r

e xc e p t t h a t b o n d s p r e a d s a r e lo we s t Mo n d a ys wh ile s t o c k s p r e a d s a r e lo we s t Tu e s -

d a ys . Fr id a y is t h e lo we s t -liqu id it y d a y o f t h e we e k fo r b o t h m a r ke t s .

² Ou t -o f-s a m p le p r e d ic t a b ilit y o f b o n d m a r ke t liqu id it y is s u b s t a n t ia lly im p r o ve d b y

t h e in c lu s io n o f la g g e d b id -a s k s p r e a d a n d o r d e r im b a la n c e s . H o we ve r , p r e d ic t a b il-

it y wo r s e n s c o n s id e r a b ly d u r in g c r is is p e r io d s fo r b o t h s t o c ks a n d b o n d s .

² U n e xp e c t e d liqu id it y s h o c ks a r e p o s it ive ly a n d s ig n ī c a n t ly c o r r e la t e d a c r o s s s t o c k

a n d b o n d m a r ke t s , wh ic h s u g g e s t s t h a t liqu id it y s h o c ks a r e o ft e n s ys t e m ic in n a t u r e .
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Th e c r o s s -m a r ke t c o r r e la t io n is s ig n ī c a n t ly h ig h e r d u r in g c r is e s . Th e r e s u lt s a r e

c o n s is t e n t wit h in c r e a s e d in ve s t o r u n c e r t a in t y le a d in g t o fr e qu e n t a n d c o r r e la t e d

p o r t fo lio r e a llo c a t io n s d u r in g ¯ n a n c ia l c r is e s .

² A n a lys is o f t h e r e la t io n b e t we e n a p r o xy fo r m o n e t a r y p o lic y a n d liqu id it y is c o n -

s is t e n t wit h t h e n o t io n t h a t m o n e t a r y p o lic y a p p e a r s t o h a ve a n a m e lio r a t ive e ®e c t

o n s t o c k m a r ke t liqu id it y d u r in g c r is e s .

² Th e r e is a n e t in ° o w in t o g o ve r n m e n t b o n d fu n d s ( a ° ig h t t o qu a lit y) a n d o u t -

° o w fr o m e qu it y fu n d s in c r is is p e r io d s , r e d u c in g liqu id it y in b o t h b o n d a n d s t o c k

m a r ke t s .

Ou r wo r k s u g g e s t s a fe r t ile r e s e a r c h a g e n d a . L it t le t h e o r e t ic a l wo r k h a s b e e n d o n e

o n t im e -s e r ie s m o ve m e n t s in liqu id it y, a n d t h e r e is n o t h e o r y o n lin kin g m o ve m e n t s in

liqu id it y a c r o s s e qu it y a n d ¯ xe d -in c o m e m a r ke t s . A m o d e l o f m a r ke t e qu ilib r iu m wit h

e n d o g e n o u s t r a d in g a c r o s s s t o c k a n d b o n d m a r ke t s wo u ld s e e m t o b e d e s ir a b le . Fu r t h e r ,

t h e t h e o r e t ic a l lin k b e t we e n m o n e t a r y p o lic y, fu n d ° o ws , a n d s t o c k a n d b o n d m a r ke t

liqu id it y a ls o r e p r e s e n t s a r e s e a r c h is s u e t h a t h a s la r g e ly r e m a in e d u n e xp lo r e d . W e h o p e

o u r wo r k s e r ve s t o s t im u la t e r e s e a r c h in t h e s e a r e a s .
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