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Abstr act

Th is p a p e r t a ke s a fi r s t s t e p t o wa r d s d e m o n s t r a t in g t h a t o ve r a ll t r a d in g vo lu m e in e qu it y

m a r ke t s is e xc e s s ive , b y s h o win g t h a t it is e xc e s s ive fo r a p a r t ic u la r g r o u p o f in ve s t o r s : t h o s e

wit h d is c o u n t b r o ke r a g e a c c o u n t s . On e p o s s ib le c a u s e o f e xc e s s ive t r a d in g is o ve r c o n fi d e n c e .

Ove r c o n fi d e n t in ve s t o r s will t r a d e t o o fr e qu e n t ly, t h a t is , t h e g a in s o ve r c o n fi d e n t in ve s t o r s

r e a liz e t h r o u g h t r a d e will b e le s s t h a n t h e y a n t ic ip a t e a n d m a y n o t e ve n o ffs e t t r a d in g c o s t s .

B y a n a lyz in g t r a d in g r e c o r d s fo r 1 0 ,0 0 0 a c c o u n t s a t a la r g e d is c o u n t b r o ke r a g e h o u s e , I t e s t

wh e t h e r t h e s e c u r it ie s t h e s e in ve s t o r s p u r c h a s e o u t p e r fo r m t h o s e t h e y s e ll b y e n o u g h t o c o ve r

t h e c o s t s o f t r a d in g . I fi n d t h e s u r p r is in g r e s u lt t h a t , o n a ve r a g e , t h e s e c u r it ie s t h e y p u r c h a s e

a c t u a lly u n d e r p e r fo r m t h o s e t h e y s e ll. Th is is t h e c a s e e ve n wh e n t r a d in g is n o t a p p a r e n t ly

m o t iva t e d b y liqu id it y d e m a n d s , t a x-lo s s s e llin g , p o r t fo lio r e b a la n c in g , o r a m o ve t o lo we r -

r is k s e c u r it ie s . I e xa m in e r e t u r n p a t t e r n s b e fo r e a n d a ft e r t r a n s a c t io n s . R e t u r n p a t t e r n s

b e fo r e p u r c h a s e s a n d s a le s c a n b e e xp la in e d b y t h e d iffi c u lt y o f t h e s e a r c h fo r s e c u r it ie s t o

b u y, in ve s t o r s ’ t e n d e n c y t o le t t h e ir a t t e n t io n b e d ir e c t e d b y o u t s id e s o u r c e s , t h e d is p o s it io n

e ffe c t , a n d in ve s t o r s ’ r e lu c t a n c e t o s e ll s h o r t .



Tr a d in g vo lu m e o n t h e wo r ld ’s m a r ke t s s e e m s h ig h , p e r h a p s h ig h e r t h a n c a n b e e xp la in e d

b y m o d e ls o f r a t io n a l m a r ke t s . Fo r e xa m p le , t h e a ve r a g e a n n u a l t u r n o ve r r a t e o n t h e N e w

Y o r k S t o c k E xc h a n g e ( N Y S E ) is c u r r e n t ly g r e a t e r t h a n 7 5 p e r c e n t 1 a n d t h e d a ily t r a d in g

vo lu m e o f fo r e ig n e xc h a n g e t r a n s a c t io n s in a ll c u r r e n c ie s ( in c lu d in g fo r wa r d s , s wa p s , a n d

s p o t t r a n s a c t io n s ) is r o u g h ly o n e qu a r t e r o f t h e t o t a l a n n u a l wo r ld t r a d e a n d in ve s t m e n t fl o w

( Ja m e s D o w a n d Ga r y Go r t o n , 1 9 9 7 ) . W h ile t h is le ve l o f t r a d e m a y s e e m d is p r o p o r t io n a t e t o

in ve s t o r s ’ r e b a la n c in g a n d h e d g in g n e e d s , we la c k e c o n o m ic m o d e ls t h a t p r e d ic t wh a t t r a d in g

vo lu m e in t h e s e m a r ke t s h o u ld b e . In t h e o r e t ic a l m o d e ls t r a d in g vo lu m e r a n g e s fr o m z e r o

( e .g . in r a t io n a l e xp e c t a t io n m o d e ls wit h o u t n o is e ) t o in fi n it e ( e .g . wh e n t r a d e r s d yn a m ic a lly

h e d g e in t h e a b s e n c e o f t r a d in g c o s t s ) . B u t wit h o u t a m o d e l wh ic h p r e d ic t s wh a t t r a d in g

vo lu m e s h o u ld b e in r e a l m a r ke t s , it is d iffi c u lt t o t e s t wh e t h e r o b s e r ve d vo lu m e is t o o h ig h .

If t r a d in g is e xc e s s ive fo r a m a r ke t a s a wh o le , t h e n it m u s t b e e xc e s s ive fo r s o m e g r o u p s o f

p a r t ic ip a n t s in t h a t m a r ke t . Th is p a p e r d e m o n s t r a t e s t h a t t h e t r a d in g vo lu m e o f a p a r t ic u la r

c la s s o f in ve s t o r s , t h o s e wit h d is c o u n t b r o ke r a g e a c c o u n t s , is e xc e s s ive .

A le xa n d r o s V . B e n o s ( 1 9 9 8 ) a n d Te r r a n c e Od e a n ( 1 9 9 8 a ) p r o p o s e t h a t , d u e t o t h e ir o ve r -

c o n fi d e n c e , in ve s t o r s will t r a d e t o o m u c h . Th is p a p e r t e s t s t h a t h yp o t h e s is . Th e t r a d in g

o f d is c o u n t b r o ke r a g e c u s t o m e r s is g o o d fo r t e s t in g t h e o ve r c o n fi d e n c e t h e o r y o f e xc e s s ive

t r a d in g b e c a u s e t h is t r a d in g is n o t c o m p lic a t e d b y a g e n c y r e la t io n s h ip s . E xc e s s ive t r a d in g

in r e t a il b r o ke r a g e a c c o u n t s c o u ld , o n t h e o t h e r h a n d , r e s u lt fr o m e it h e r in ve s t o r s ’ o ve r c o n -

fi d e n c e o r fr o m b r o ke r s c h u r n in g a c c o u n t s t o g e n e r a t e c o m m is s io n s . E xc e s s ive in s t it u t io n a l

t r a d in g , t o o , m ig h t r e s u lt fr o m o ve r c o n fi d e n c e o r fr o m a g e n c y r e la t io n s h ip s . D o w a n d Go r -

t o n ( 1 9 9 7 ) d e ve lo p a m o d e l in wh ic h m o n e y m a n a g e r s , wh o wo u ld o t h e r wis e n o t t r a d e , d o

s o t o s ig n a l t o t h e ir e m p lo ye r s t h a t t h e y a r e e a r n in g t h e ir fe e s a n d a r e n o t “ s im p ly d o in g

n o t h in g .”

W h ile t h e o ve r c o n fi d e n c e t h e o r y is t e s t e d h e r e wit h r e s p e c t t o a p a r t ic u la r g r o u p o f

t r a d e r s , o t h e r g r o u p s o f t r a d e r s a r e like ly t o b e o ve r c o n fi d e n t a s we ll. P s yc h o lo g is t s s h o w

t h a t m o s t p e o p le g e n e r a lly a r e o ve r c o n fi d e n t a b o u t t h e ir a b ilit ie s ( Je r o m e D . Fr a n k, 1 9 3 5 )

a n d a b o u t t h e p r e c is io n o f t h e ir kn o wle d g e ( Ma r c A lp e r t a n d H o wa r d R a iffa , 1 9 8 2 ; B a r u c h

1The NYSE website (http://www.nyse.com/public/market/2c/2cix.htm) reports 1998 turnover at 76
percent.
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Fis c h h o ff, P a u l S lo vic , a n d S a r a h L ic h t e n s t e in , 1 9 7 7 ; S a r a h L ic h t e n s t e in , B a r u c h Fis c h h o ff,

a n d L a wr e n c e P h illip s , 1 9 8 2 ) . S e c u r it y s e le c t io n c a n b e a d iffi c u lt t a s k, a n d it is p r e c is e ly

in s u c h d iffi c u lt t a s ks t h a t p e o p le e xh ib it t h e g r e a t e s t o ve r c o n fi d e n c e . D a le Gr iffi n a n d

A m o s Tve r s ky ( 1 9 9 2 ) wr it e t h a t wh e n p r e d ic t a b ilit y is ve r y lo w, a s in s e c u r it ie s m a r ke t s ,

e xp e r t s m a y e ve n b e m o r e p r o n e t o o ve r c o n fi d e n c e t h a n n o vic e s . It h a s b e e n s u g g e s t e d

t h a t in ve s t o r s wh o b e h a ve n o n -r a t io n a lly will n o t d o we ll in fi n a n c ia l m a r ke t s a n d will n o t

c o n t in u e t o t r a d e in t h e m . Th e r e a r e r e a s o n s , t h o u g h , wh y we m ig h t e xp e c t t h o s e wh o

a c t ive ly t r a d e in fi n a n c ia l m a r ke t s t o b e m o r e o ve r c o n fi d e n t t h a n t h e g e n e r a l p o p u la t io n .

P e o p le wh o a r e m o r e o ve r c o n fi d e n t in t h e ir in ve s t m e n t a b ilit ie s m a y b e m o r e like ly t o s e e k

jo b s a s t r a d e r s o r t o a c t ive ly t r a d e o n t h e ir o wn a c c o u n t . Th is wo u ld r e s u lt in a s e le c t io n

b ia s in fa vo r o f o ve r c o n fi d e n c e in t h e p o p u la t io n o f in ve s t o r s . S u r vivo r s h ip b ia s m a y a ls o

fa vo r o ve r c o n fi d e n c e . Tr a d e r s wh o h a ve b e e n s u c c e s s fu l in t h e p a s t m a y o ve r e s t im a t e t h e

d e g r e e t o wh ic h t h e y we r e r e s p o n s ib le fo r t h e ir o wn s u c c e s s e s — a s p e o p le d o in g e n e r a l

( D a le T. Mille r a n d Mic h a e l R o s s , 1 9 7 5 ; E lle n J. L a n g e r a n d Ja n e R o t h , 1 9 7 5 ) — a n d g r o w

in c r e a s in g ly o ve r c o n fi d e n t . Th e s e t r a d e r s will c o n t in u e t o t r a d e a n d will c o n t r o l m o r e we a lt h ,

wh ile o t h e r s m a y le a ve t h e m a r ke t ( e .g . lo s e t h e ir jo b s o r t h e ir m o n e y) . S im o n Ge r va is a n d

Od e a n ( 1 9 9 9 ) d e ve lo p a m o d e l in wh ic h t r a d e r s t a ke t o o m u c h c r e d it fo r t h e ir o wn s u c c e s s e s

a n d t h e r e b y b e c o m e o ve r c o n fi d e n t .

B e n o s ( 1 9 9 8 ) a n d Od e a n ( 1 9 9 8 a ) d e ve lo p m o d e ls in wh ic h o ve r c o n fi d e n t in ve s t o r s t r a d e

m o r e a n d h a ve lo we r e xp e c t e d u t ilit ie s t h a n t h e y wo u ld if t h e y we r e fu lly r a t io n a l.2 Th e m o r e

o ve r c o n fi d e n t a n in ve s t o r , t h e m o r e h e t r a d e s a n d t h e lo we r h is e xp e c t e d u t ilit y. R a t io n a l

in ve s t o r s c o r r e c t ly a s s e s s t h e ir e xp e c t e d p r o fi t s fr o m t r a d in g . W h e n t r a d in g is c o s t ly r a t io n a l

in ve s t o r s will n o t m a ke t r a d e s if t h e e xp e c t e d r e t u r n s fr o m t r a d in g a r e in s u ffi c ie n t t o o ffs e t

c o s t s ( e .g . S a n fo r d J. Gr o s s m a n a n d Jo s e p h E . S t ig lit z ( 1 9 8 0 ) m o d e l r a t io n a l t r a d e r s wh o

o n ly b u y in ve s t m e n t in fo r m a t io n o n ly wh e n t h e g a in s in e xp e c t e d u t ilit y d u e t o t h e in fo r -

m a t io n o ffs e t it s c o s t ) . Ove r c o n fi d e n t in ve s t o r s , o n t h e o t h e r h a n d , h a ve u n r e a lis t ic b e lie fs

2Other models of overconfident investors include J. Bradford De Long, Andrei Shleifer, Lawrence H.
Summers, and Robert J. Waldmann (1991) Albert S. Kyle and F. Albert Wang (1997), Kent Daniel, David
Hirshleifer, and Avanidhar Subramanyam (1998), Gervais and Odean (1999), and Jordi Caballé and József
Sákovics (1998). Kyle and Wang (1997) argue that when traders compete for duopoly profits, overconfident
traders may reap greater profits. However, this prediction is based on several assumptions that do not apply
to individuals trading common stocks.

2



a b o u t t h e ir e xp e c t e d t r a d in g p r o fi t s . Th e y m a y e n g a g e in c o s t ly t r a d in g , e ve n wh e n t h e ir

e xp e c t e d t r a d in g p r o fi t s a r e in s u ffi c ie n t t o o ffs e t t h e c o s t s o f t r a d in g , s im p ly b e c a u s e t h e y

o ve r e s t im a t e t h e m a g n it u d e o f e xp e c t e d p r o fi t s . B e n o s ( 1 9 9 8 ) a n d Od e a n ( 1 9 9 8 a ) m o d e l

o ve r c o n fi d e n c e wit h t h e a s s u m p t io n t h a t in ve s t o r s o ve r e s t im a t e t h e p r e c is io n o f t h e ir in fo r -

m a t io n s ig n a ls . In t h is fr a m e wo r k, a t t h e wo r s t , o ve r c o n fi d e n t in ve s t o r s b e lie ve t h e y h a ve

u s e fu l in fo r m a t io n wh e n in fa c t t h e y h a ve n o in fo r m a t io n . Th e s e m o d e ls d o n o t a llo w fo r

s ys t e m a t ic m is in t e r p r e t a t io n o f in fo r m a t io n . Th u s t h e wo r s t e xp e c t e d o u t c o m e fo r a n o ve r -

c o n fi d e n t in ve s t o r is t o h a ve z e r o e xp e c t e d g r o s s p r o fi t s fr o m t r a d in g a n d e xp e c t e d n e t lo s s e s

e qu a l t o h is t r a d in g c o s t s .

Th is p a p e r t e s t s wh e t h e r t h e t r a d in g p r o fi t s o f d is c o u n t b r o ke r a g e c u s t o m e r s a r e s u ffi c ie n t

t o c o ve r t h e ir t r a d in g c o s t s . Th e s u r p r is in g fi n d in g is t h a t , n o t o n ly d o t h e s e c u r it ie s t h a t

t h e s e in ve s t o r s b u y n o t o u t p e r fo r m t h e s e c u r it ie s t h e y s e ll b y e n o u g h t o c o ve r t r a d in g c o s t s ,

b u t o n a ve r a g e t h e s e c u r it ie s t h e y b u y u n d e r p e r fo r m t h o s e t h e y s e ll. Th is is t h e c a s e e ve n

wh e n t r a d in g is n o t a p p a r e n t ly m o t iva t e d b y liqu id it y d e m a n d s , t a x-lo s s s e llin g , p o r t fo lio

r e b a la n c in g , o r a m o ve t o lo we r -r is k s e c u r it ie s .

W h ile in ve s t o r s ’ o ve r c o n fi d e n c e in t h e p r e c is io n o f t h e ir in fo r m a t io n m a y c o n t r ib u t e t o

t h is fi n d in g , it is n o t s u ffi c ie n t t o e xp la in it . Th e s e in ve s t o r s m u s t b e s ys t e m a t ic a lly m is in -

t e r p r e t in g in fo r m a t io n a va ila b le t o t h e m . Th e y d o n o t s im p ly m is c o n s t r u e t h e p r e c is io n o f

t h e ir in fo r m a t io n , b u t it s ve r y m e a n in g .

Th e n e xt s e c t io n o f t h e p a p e r d e s c r ib e s t h e d a t a s e t . S e c t io n II d e s c r ib e s t h e t e s t s o f e x-

c e s s ive t r a d in g a n d p r e s e n t s r e s u lt s . S e c t io n III e xa m in e s p e r fo r m a n c e p a t t e r n s o f s e c u r it ie s

p r io r t o p u r c h a s e o r s a le . S e c t io n IV d is c u s s e s t h e s e p a t t e r n s a n d s p e c u la t e s a b o u t t h e ir

c a u s e s . A n d S e c t io n V c o n c lu d e s .

I T he Data

Th e d a t a fo r t h is s t u d y we r e p r o vid e d b y a n a t io n wid e d is c o u n t b r o ke r a g e h o u s e . 1 0 ,0 0 0

c u s t o m e r a c c o u n t s we r e r a n d o m ly s e le c t e d fr o m a ll a c c o u n t s wh ic h we r e a c t ive ( i.e . h a d a t

le a s t o n e t r a n s a c t io n ) in 1 9 8 7 . Th e d a t a a r e in t h r e e fi le s : a t r a d e s fi le , a s e c u r it y n u m b e r t o

CU S IP fi le , a n d a p o s it io n s fi le . Th e t r a d e s fi le in c lu d e s t h e r e c o r d s o f a ll t r a d e s m a d e in t h e
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1 0 ,0 0 0 a c c o u n t s fr o m Ja n u a r y 1 9 8 7 t h r o u g h D e c e m b e r 1 9 9 3 . Th is fi le h a s 1 6 2 ,9 4 8 r e c o r d s .

E a c h r e c o r d is m a d e u p o f a n a c c o u n t id e n t ifi e r , t h e t r a d e d a t e , t h e b r o ke r a g e h o u s e ’s in t e r n a l

n u m b e r fo r t h e s e c u r it y t r a d e d , a b u y-s e ll in d ic a t o r , t h e qu a n t it y t r a d e d , t h e c o m m is s io n

p a id , a n d t h e p r in c ip a l a m o u n t . Mu lt ip le b u ys o r s e lls o f t h e s a m e s e c u r it y, in t h e s a m e

a c c o u n t , o n t h e s a m e d a y, a n d a t t h e s a m e p r ic e a r e a g g r e g a t e d . Th e s e c u r it y n u m b e r t o

CU S IP t a b le t r a n s la t e s t h e b r o ke r a g e h o u s e ’s in t e r n a l n u m b e r s in t o CU S IP n u m b e r s . Th e

p o s it io n s fi le c o n t a in s m o n t h ly p o s it io n in fo r m a t io n fo r t h e 1 0 ,0 0 0 a c c o u n t s fr o m Ja n u a r y

1 9 8 8 t h r o u g h D e c e m b e r 1 9 9 3 . E a c h o f it s 1 ,2 5 8 ,1 3 5 r e c o r d s is m a d e u p o f t h e a c c o u n t

id e n t ifi e r , t h e ye a r a n d m o n t h , t h e in t e r n a l s e c u r it y n u m b e r , e qu it y, a n d qu a n t it y. A c c o u n t s

t h a t we r e c lo s e d b e t we e n Ja n u a r y 1 9 8 7 a n d D e c e m b e r 1 9 9 3 a r e n o t r e p la c e d ; t h u s in t h e la t e r

ye a r s o f t h e s a m p le t h e d a t a s e t m a y h a ve s o m e s u r vivo r s h ip b ia s in fa vo r o f m o r e s u c c e s s fu l

in ve s t o r s .

Th e r e a r e t h r e e d a t a s e t s s im ila r t o t h is o n e d e s c r ib e d in t h e lit e r a t u r e . Ga r y S c h la r b a u m ,

W ilb e r L e we lle n a n d R o n a ld L e a s e ( 1 9 7 8 ) a n d o t h e r s a n a lyz e t r a d in g r e c o r d s fo r 2 5 0 0 a c -

c o u n t s a t a la r g e r e t a il b r o ke r a g e h o u s e fo r t h e p e r io d Ja n u a r y 1 9 6 4 t o D e c e m b e r 1 9 7 0 ; S . G.

B a d r in a t h a n d W ilb e r G. L e we lle n ( 1 9 9 1 ) a n d o t h e r s a n a lyz e a s e c o n d d a t a s e t p r o vid e d b y

t h e s a m e r e t a il b r o ke r fo r 3 0 0 0 a c c o u n t s o ve r t h e p e r io d Ja n u a r y 1 9 7 1 t o S e p t e m b e r 1 9 7 9 .

Th e d a t a s e t s t u d ie d h e r e d iffe r s fr o m t h e s e p r im a r ily in t h a t it is m o r e r e c e n t a n d c o m e s fr o m

a d is c o u n t b r o ke r . B y e xa m in in g d is c o u n t b r o ke r a g e r e c o r d s I c a n r u le o u t t h e r e t a il b r o ke r

a s a n in fl u e n c e o n o b s e r ve d t r a d in g p a t t e r n s . B r a d M. B a r b e r a n d Od e a n ( 1 9 9 9 a ) c a lc u la t e

t h e r e t u r n s o n c o m m o n s e c u r it ie s in 1 5 8 ,0 0 0 a c c o u n t s . ( Th e s e a c c o u n t s a r e d iffe r e n t fr o m

t h o s e a n a lyz e d in t h is p a p e r , b u t c o m e fr o m t h e s a m e d is c o u n t b r o ke r a g e .) A ft e r s u b t r a c t in g

t r a n s a c t io n s c o s t s a n d a d ju s t in g fo r r is k, t h e s e a c c o u n t s u n d e r p e r fo r m t h e m a r ke t . A c c o u n t s

t h a t t r a d e m o s t a c t ive ly e a r n t h e lo we s t a ve r a g e n e t r e t u r n s . U s in g t h e s a m e d a t a , B a r b e r

a n d Od e a n ( 1 9 9 9 b ) fi n d t h a t m e n t r a d e m o r e a c t ive ly t h a n wo m e n a n d t h e r e b y r e d u c e t h e ir

r e t u r n s m o r e s o t h a n d o wo m e n . Fo r b o t h m e n a n d wo m e n , t h e y a ls o c o n fi r m t h e p r in c i-

p a l fi n d in g o f t h is p a p e r t h a t , o n a ve r a g e , t h e s t o c ks in d ivid u a l in ve s t o r s b u y s u b s e qu e n t ly

u n d e r p e r fo r m t h o s e t h e y s e ll.

Th is s t u d y lo o ks a t t r a d e s o f N Y S E , A m e r ic a n S t o c k E xc h a n g e ( A S E ) , a n d N a t io n a l

A s s o c ia t io n o f S e c u r it ie s D e a le r s A u t o m a t e d Qu o t a t io n ( N A S D A Q) s e c u r it ie s fo r wh ic h d a ily
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r e t u r n in fo r m a t io n is a va ila b le fr o m t h e 1 9 9 4 Ce n t e r fo r R e s e a r c h in S e c u r it y P r ic e s ( CR S P )

N Y S E , A S E , a n d N A S D A Q d a ily r e t u r n s fi le . Th e r e a r e 9 7 ,4 8 3 s u c h t r a d e s : 4 9 ,9 4 8 p u r c h a s e s

a n d 4 7 ,5 3 5 s a le s . 6 2 ,5 1 6 ,3 3 2 s h a r e s a r e t r a d e d : 3 1 ,4 9 5 ,2 9 6 s h a r e s , wit h a m a r ke t va lu e o f

$ 5 3 0 ,7 1 9 ,2 6 4 , a r e p u r c h a s e d a n d 3 1 ,0 2 1 ,0 3 6 s h a r e s , wit h a m a r ke t va lu e o f $ 5 7 9 ,8 7 1 ,1 0 4 a r e

s o ld . W e ig h t in g e a c h t r a d e e qu a lly t h e a ve r a g e c o m m is s io n fo r a p u r c h a s e is 2 .2 3 p e r c e n t

a n d fo r a s a le is 2 .7 6 p e r c e n t .3 A ve r a g e m o n t h ly t u r n o ve r is 6 .5 p e r c e n t .4 Th e a ve r a g e s iz e

d e c ile o f a p u r c h a s e is 8 .6 5 a n d o f a s a le is 8 .6 8 , 1 0 b e in g t h e d e c ile o f t h e c o m p a n ie s wit h

t h e la r g e s t c a p it a liz a t io n .

I I E mpir ical Study

A M ethodology

In a m a r ke t wit h t r a n s a c t io n c o s t s we wo u ld e xp e c t r a t io n a l in fo r m e d t r a d e r s wh o t r a d e fo r

t h e p u r p o s e o f in c r e a s in g r e t u r n s t o in c r e a s e r e t u r n s , o n a ve r a g e , b y a t le a s t e n o u g h t o c o ve r

t r a n s a c t io n c o s t s . Th a t is , o ve r t h e a p p r o p r ia t e h o r iz o n , t h e s e c u r it ie s t h e s e t r a d e r s b u y will

o u t p e r fo r m t h e o n e s t h e y s e ll b y a t le a s t e n o u g h t o p a y t h e c o s t s o f t r a d in g . If s p e c u la t ive

t r a d e r s a r e in fo r m e d , b u t o ve r e s t im a t e t h e p r e c is io n o f t h e ir in fo r m a t io n , t h e s e c u r it ie s t h e y

b u y will, o n a ve r a g e , o u t p e r fo r m t h o s e t h e y s e ll, b u t p o s s ib ly n o t b y e n o u g h t o c o ve r t r a d in g

c o s t s . If t h e s e t r a d e r s b e lie ve t h e y h a ve in fo r m a t io n , b u t a c t u a lly h a ve n o n e , t h e s e c u r it ie s

t h e y b u y will, o n a ve r a g e , p e r fo r m a b o u t t h e s a m e a s t h o s e t h e y s e ll b e fo r e fa c t o r in g in

t r a d in g c o s t s . Ove r c o n fi d e n c e in o n ly t h e p r e c is io n o f u n b ia s e d in fo r m a t io n will n o t , in a n d

o f it s e lf, c a u s e e xp e c t e d t r a d in g lo s s e s b e yo n d t h e lo s s o f t r a n s a c t io n s c o s t s .

If in s t e a d o f ( o r in a d d it io n t o ) b e in g o ve r c o n fi d e n t in t h e p r e c is io n o f t h e ir in fo r m a -

t io n , in ve s t o r s a r e o ve r c o n fi d e n t a b o u t t h e ir a b ilit y t o in t e r p r e t in fo r m a t io n , t h e y m a y in c u r

a ve r a g e t r a d in g lo s s e s b e yo n d t r a n s a c t io n s c o s t s . S u p p o s e in ve s t o r s r e c e ive u s e fu l in fo r m a -

t io n b u t a r e s ys t e m a t ic a lly b ia s e d in t h e ir in t e r p r e t a t io n o f t h a t in fo r m a t io n ; t h a t is , t h e

in ve s t o r s h o ld m is t a ke n b e lie fs a b o u t t h e m e a n , in s t e a d o f ( o r in a d d it io n t o ) t h e p r e c is io n o f

3Weighting each trade by its equity value, the average commission for a purchase is 0.9 and for a sale is
0.8.

4I estimate turnover as one half the average monthly equity value of all trades (purchases and sales)
divided by the average equity value of all monthly position statements.
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t h e d is t r ib u t io n o f t h e ir in fo r m a t io n . If t h e y b e lie ve t h e y a r e c o r r e c t ly in t e r p r e t in g in fo r m a -

t io n t h a t t h e y m is in t e r p r e t , t h e y m a y c h o o s e t o b u y o r s e ll s e c u r it ie s wh ic h t h e y wo u ld n o t

h a ve o t h e r wis e b o u g h t o r s o ld . Th e y m a y e ve n b u y s e c u r it ie s t h a t , o n a ve r a g e a n d b e fo r e

t r a n s a c t io n c o s t s , u n d e r p e r fo r m t h e o n e s t h e y s e ll.

To t e s t fo r o ve r c o n fi d e n c e in t h e p r e c is io n o f in fo r m a t io n , I d e t e r m in e wh e t h e r t h e s e c u -

r it ie s in ve s t o r s in t h is d a t a s e t b u y o u t p e r fo r m t h o s e t h e y s e ll b y e n o u g h t o c o ve r t h e c o s t s o f

t r a d in g . To t e s t fo r b ia s e d in t e r p r e t a t io n o f in fo r m a t io n , I d e t e r m in e wh e t h e r t h e s e c u r it ie s

t h e y b u y u n d e r p e r fo r m t h o s e t h e y s e ll wh e n t r a d in g c o s t s a r e ig n o r e d . I lo o k a t r e t u r n

h o r iz o n s o f fo u r m o n t h s ( 8 4 t r a d in g d a ys ) , o n e ye a r ( 2 5 2 t r a d in g d a ys ) , a n d t wo ye a r s ( 5 0 4

t r a d in g d a ys ) fo llo win g a t r a n s a c t io n .5 R e t u r n s a r e c a lc u la t e d fr o m t h e CR S P d a ily r e t u r n

fi le s .

To c a lc u la t e t h e a ve r a g e r e t u r n t o s e c u r it ie s b o u g h t ( s o ld ) in t h e s e a c c o u n t s o ve r t h e T

( T = 8 4 , 2 5 2 , o r 5 0 4 ) t r a d in g d a ys s u b s e qu e n t t o t h e p u r c h a s e ( s a le ) , I in d e x e a c h p u r c h a s e

( s a le ) t r a n s a c t io n wit h a s u b s c r ip t i, i = 1 t o N . E a c h t r a n s a c t io n c o n s is t s o f a s e c u r it y,

ji, a n d a d a t e , ti. If t h e s a m e s e c u r it y is b o u g h t ( s o ld ) in d iffe r e n t a c c o u n t s o n t h e s a m e

d a y, e a c h p u r c h a s e ( s a le ) is t r e a t e d a s a s e p a r a t e t r a n s a c t io n . Th e a ve r a g e r e t u r n t o t h e

s e c u r it ie s b o u g h t o ve r t h e T t r a d in g d a ys s u b s e qu e n t t o t h e p u r c h a s e is :

RP,T =

N∑

i=1

T∏

τ=1
( 1 +Rji,ti+τ )

N
− 1 ( 1 )

W h e r e Rj,t is t h e CR S P d a ily r e t u r n fo r s e c u r it y j o n d a t e t. N o t e t h a t r e t u r n c a lc u la t io n s

b e g in t h e d a y a ft e r a p u r c h a s e o r a s a le s o a s t o a vo id in c o r p o r a t in g t h e b id -a s k s p r e a d in t o

r e t u r n s .

In t h is d a t a s e t , t h e a ve r a g e c o m m is s io n p a id wh e n a s e c u r it y is p u r c h a s e d is 2 .2 3 p e r c e n t

o f t h e p u r c h a s e p r ic e . Th e a ve r a g e c o m m is s io n o n a s a le is 2 .7 6 p e r c e n t o f t h e s a le p r ic e .

Th u s if o n e s e c u r it y is s o ld a n d t h e s a le p r o c e e d s a r e u s e d t o b u y a n o t h e r s e c u r it y t h e t o t a l

5
Investment horizons will vary among investors and investments. Shlomo Benartzi and Richard H. Thaler

(1995) have estimated the average investor’s investment horizon to be one year, and, during this period, NYSE
securities turned over about once every two years. At the time of this analysis CRSP data was available
through 1994. For this reason two year subsequent returns are not calculated for transactions dates in 1993.
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c o m m is s io n s fo r t h e s a le a n d p u r c h a s e a ve r a g e a b o u t 5 p e r c e n t . To g e t a r o u g h id e a o f

t h e e ffe c t ive b id -a s k s p r e a d I c a lc u la t e a t t h e a ve r a g e d iffe r e n c e b e t we e n t h e p r ic e a t wh ic h

a s e c u r it y is p u r c h a s e d a n d it s c lo s in g p r ic e o n t h e d a y o f t h e p u r c h a s e a n d c a lc u la t e t h e

a ve r a g e d iffe r e n c e b e t we e n t h e c lo s in g p r ic e o n t h e d a y o f t h e s a le a n d t h e s e llin g p r ic e . Th e s e

a r e 0 .0 9 p e r c e n t a n d 0 .8 5 p e r c e n t r e s p e c t ive ly. I a d d t h e s e t o g e t h e r t o o b t a in .0 9 4 p e r c e n t a s

a n e s t im a t e o f t h e a ve r a g e e ffe c t ive s p r e a d fo r t h e s e in ve s t o r s .6 Th u s t h e a ve r a g e t o t a l c o s t

o f a r o u n d -t r ip t r a d e is a b o u t 5 .9 p e r c e n t . A n in ve s t o r wh o s e lls s e c u r it ie s a n d b u ys o t h e r s

b e c a u s e h e e xp e c t s t h e s e c u r it ie s h e is b u yin g t o o u t p e r fo r m t h e o n e s h e is s e llin g , will h a ve

t o r e a liz e , o n a ve r a g e a n d we ig h t in g t r a d e s e qu a lly, a r e t u r n n e a r ly 6 p e r c e n t h ig h e r o n t h e

s e c u r it y h e b u ys ju s t t o c o ve r t r a d in g c o s t s .

Th e fi r s t h yp o t h e s is t e s t e d h e r e is t h a t , o ve r h o r iz o n s o f fo u r m o n t h s , o n e ye a r , a n d t wo

ye a r s , t h e a ve r a g e r e t u r n s t o s e c u r it ie s b o u g h t m in u s t h e a ve r a g e r e t u r n s t o s e c u r it ie s s o ld

a r e le s s t h a n t h e a ve r a g e r o u n d -t r ip t r a d in g c o s t s o f 5 .9 p e r c e n t . Th is is wh a t we e xp e c t

if in ve s t o r s a r e s u ffi c ie n t ly o ve r c o n fi d e n t a b o u t t h e p r e c is io n o f t h e ir in fo r m a t io n . Th e n u ll

h yp o t h e s is ( N 1 ) is t h a t t h is d iffe r e n c e in r e t u r n s is g r e a t e r t h a n o r e qu a l t o 5 .9 p e r c e n t . Th e

n u ll is c o n s is t e n t wit h r a t io n a lit y. Th e s e c o n d h yp o t h e s is is t h a t o ve r t h e s e s a m e h o r iz o n s t h e

a ve r a g e r e t u r n s t o s e c u r it ie s b o u g h t a r e le s s t h a n t h o s e t o s e c u r it ie s s o ld , ig n o r in g t r a d in g

c o s t s . Th is h yp o t h e s is im p lie s t h a t in ve s t o r s m u s t a c t u a lly m is in t e r p r e t u s e fu l in fo r m a t io n .

Th e n u ll h yp o t h e s is ( N 2 ) is t h a t a ve r a g e r e t u r n s t o s e c u r it ie s b o u g h t a r e g r e a t e r t h a n o r

e qu a l t o t h o s e s o ld .

B Significance T esting

Th e s t u d y c o m p a r e s t h e a ve r a g e r e t u r n t o p u r c h a s e d s e c u r it ie s s u b s e qu e n t t o t h e ir p u r c h a s e

a n d t h e a ve r a g e r e t u r n t o s o ld s e c u r it ie s s u b s e qu e n t t o t h e ir s a le . Th e s e r e t u r n s a r e a ve r a g e d

o ve r t h e t r a d in g h is t o r ie s o f in d ivid u a l in ve s t o r s a n d a c r o s s in ve s t o r s . Ma n y in d ivid u a l s e c u -

r it ie s a r e b o u g h t o r s o ld o n m o r e t h a n o n e d a t e a n d m a y e ve n b e b o u g h t o r s o ld b y d iffe r e n t

in ve s t o r s o n t h e s a m e d a t e . S u p p o s e , fo r e xa m p le , t h a t o n e in ve s t o r p u r c h a s e s a p a r t ic u la r

s t o c k a n d t h a t a m o n t h la t e r a n o t h e r in ve s t o r p u r c h a s e s t h e s a m e s t o c k. Th e r e t u r n s e a r n e d

6Barber and Odean (1999a) estimate the bid-ask spread of 1.00 percent for individual investors from 1991
to 1996. Mark M. Carhart (1997) estimates trading costs of 0.21 per cent for purchases and 0.63 per cent
for sales made by open-end mutual funds from 1966 to 1993 (Carhart, 1997).
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b y t h is s t o c k o ve r fo u r -m o n t h p e r io d s s u b s e qu e n t t o e a c h o f t h e s e p u r c h a s e s a r e n o t in d e -

p e n d e n t b e c a u s e t h e p e r io d s o ve r la p fo r t h r e e m o n t h s . B e c a u s e r e t u r n s t o in d ivid u a l s t o c ks

d u r in g o ve r la p p in g p e r io d s a r e n o t in d e p e n d e n t , s t a t is t ic a l t e s t s wh ic h r e qu ir e in d e p e n d e n c e

c a n n o t b e e m p lo ye d h e r e . In s t e a d s t a t is t ic a l s ig n ifi c a n c e is e s t im a t e d b y b o o t s t r a p p in g a n

e m p ir ic a l d is t r ib u t io n fo r d iffe r e n c e s in r e t u r n s t o p u r c h a s e d a n d s o ld s e c u r it ie s . Th is e m -

p ir ic a l d is t r ib u t io n is g e n e r a t e d u n d e r t h e a s s u m p t io n t h a t s u b s e qu e n t r e t u r n s t o s e c u r it ie s

b o u g h t a n d s e c u r it ie s s o ld a r e d r a wn fr o m t h e s a m e u n d e r lyin g d is t r ib u t io n . Th e m e t h o d -

o lo g y is s im ila r t o t h a t o f W illia m B r o c k, Jo s e f L a ko n is h o k, a n d B la ke L e B a r o n ( 1 9 9 2 ) a n d

D a vid L . Ike n b e r r y, L a ko n is h o k, a n d Th e o V e r m a e le n ( 1 9 9 5 ) . B a r b e r , Jo h n D . L yo n , a n d

Ch ih -L in g Ts a i ( 1 9 9 6 ) t e s t t h e a c c e p t a n c e a n d r e je c t io n r a t e s fo r t h is m e t h o d o lo g y a n d fi n d

t h a t it p e r fo r m s we ll in r a n d o m s a m p le s . Fo r e a c h s e c u r it y in t h e s a m p le fo r wh ic h CR S P

r e t u r n d a t a a r e a va ila b le a r e p la c e m e n t s e c u r it y is d r a wn , wit h r e p la c e m e n t , fr o m t h e s e t o f

a ll CR S P s e c u r it ie s o f t h e s a m e s iz e d e c ile a n d s a m e b o o k-t o -m a r ke t qu in t ile a s t h e o r ig in a l

s e c u r it y. U s in g t h e r e p la c e m e n t s e c u r it ie s t o g e t h e r wit h t h e o r ig in a l o b s e r va t io n d a t e s , a v-

e r a g e r e t u r n s a r e c a lc u la t e d fo r t h e 8 4 , 2 5 2 , a n d 5 0 2 t r a d in g d a ys fo llo win g d a t e s o n wh ic h

s a le s o r p u r c h a s e s we r e o b s e r ve d . Fo r e xa m p le , s u p p o s e t h a t in t h e o r ig in a l d a t a s e t s e c u r it y

A is s o ld o n Oc t o b e r 1 4 , 1 9 8 7 , a n d A u g u s t 8 , 1 9 8 9 , a n d is b o u g h t o n A p r il 1 2 , 1 9 9 2 . If

s e c u r it y B is d r a wn a s s e c u r it y A ’s r e p la c e m e n t , t h e n in c a lc u la t in g t h e a ve r a g e r e t u r n t o

r e p la c e m e n t s e c u r it ie s b o u g h t , r e t u r n s t o s e c u r it y B fo llo win g Oc t o b e r 1 4 , 1 9 8 7 , a n d A u g u s t

8 , 1 9 8 9 will b e c o m p u t e d ; a n d in c a lc u la t in g t h e a ve r a g e r e t u r n t o r e p la c e m e n t s e c u r it ie s

s o ld , r e t u r n s t o s e c u r it y B fo llo win g A p r il 1 2 , 1 9 9 2 will b e c o m p u t e d . R e p la c e m e n t s a r e

d r a wn fo r e a c h s e c u r it y a n d t h e n a ve r a g e r e t u r n s s u b s e qu e n t t o d a t e s o n wh ic h t h e o r ig in a l

s e c u r it ie s we r e p u r c h a s e d a n d we r e s o ld a r e c a lc u la t e d fo r t h e r e p la c e m e n t s e c u r it ie s . Th e s e

a ve r a g e s a n d t h e ir d iffe r e n c e s c o n s t it u t e o n e o b s e r va t io n fr o m t h e e m p ir ic a l d is t r ib u t io n .

1 0 0 0 s u c h o b s e r va t io n s a r e m a d e . Th e n u ll h yp o t h e s is ( N 2 ) t h a t t h e s e c u r it ie s in ve s t o r s

b u y o u t p e r fo r m ( o r e qu a lly p e r fo r m ) t h o s e t h e y s e ll is r e je c t e d a t t h e α p e r c e n t le ve l if t h e

a ve r a g e s u b s e qu e n t r e t u r n o f p u r c h a s e s m in u s t h a t o f s a le s in t h e a c t u a l d a t a is le s s t h a n t h e

α p e r c e n t ile a ve r a g e r e t u r n o f p u r c h a s e s m in u s t h a t o f s a le s in t h e e m p ir ic a l d is t r ib u t io n .

Th e n u ll h yp o t h e s is ( N 1 ) t h a t t h e s e c u r it ie s in ve s t o r s b u y o u t p e r fo r m ( o r e qu a lly p e r fo r m )

t h o s e t h e y s e ll b y a t le a s t 5 .9 p e r c e n t ( t h e c o s t o f t r a d in g ) is r e je c t e d a t t h e α p e r c e n t le ve l

if t h e a ve r a g e s u b s e qu e n t r e t u r n o f p u r c h a s e s m in u s t h a t o f s a le s m in u s 5 .9 p e r c e n t in t h e
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d a t a s e t is le s s t h a n t h e α p e r c e n t ile a ve r a g e r e t u r n o f p u r c h a s e s m in u s t h a t o f s a le s in t h e

e m p ir ic a l d is t r ib u t io n .

Th is t e s t t r ie s t o a n s we r t h e fo llo win g qu e s t io n : S u p p o s e t h a t in s t e a d o f b u yin g a n d

s e llin g t h e s e c u r it ie s t h e y d id b u y a n d s e ll, t h e s e in ve s t o r s h a d r a n d o m ly c h o s e n s e c u r it ie s o f

s im ila r s iz e a n d b o o k-t o -m a r ke t r a t io s t o b u y a n d s e ll; if e a c h s e c u r it y a c t u a lly t r a d e d we r e

r e p la c e d , fo r a ll o f it s t r a n s a c t io n s , b y t h e r a n d o m ly s e le c t e d s e c u r it y, h o w like ly is it t h a t ,

fo r t h e r a n d o m ly s e le c t e d r e p la c e m e n t s e c u r it ie s , t h e r e t u r n s s u b s e qu e n t t o p u r c h a s e s wo u ld

u n d e r p e r fo r m r e t u r n s s u b s e qu e n t t o s a le s b y a s m u c h a s is o b s e r ve d in t h e d a t a ?

C Results

Ta b le 1 p r e s e n t s t h e p r in c ip a l r e s u lt s in t h is p a p e r . P a n e l A r e p o r t s r e s u lt s fo r a ll p u r c h a s e s

a n d a ll s a le s o f s e c u r it ie s in t h e d a t a b a s e . P a n e ls B -F g ive r e s u lt s fo r va r io u s p a r t it io n s o f

t h e d a t a .7 Th e m o s t s t r ikin g r e s u lt in Ta b le 1 is t h a t fo r a ll t h r e e fo llo w-u p p e r io d s a n d fo r

a ll p a r t it io n s o f t h e d a t a t h e a ve r a g e s u b s e qu e n t r e t u r n t o s e c u r it ie s b o u g h t is le s s t h a n t h a t

t o s e c u r it ie s s o ld . N o t o n ly d o t h e in ve s t o r s p a y t r a n s a c t io n s c o s t s t o s wit c h s e c u r it ie s , b u t

t h e s e c u r it ie s t h e y b u y u n d e r p e r fo r m t h e o n e s t h e y s e ll. Fo r e xa m p le , fo r t h e e n t ir e s a m p le

o ve r a o n e ye a r h o r iz o n t h e a ve r a g e r e t u r n t o a p u r c h a s e d s e c u r it y is 3 .3 p e r c e n t lo we r t h a n

t h e a ve r a g e r e t u r n t o a s e c u r it y s o ld .

Th e r o ws la b e le d N 1 g ive s ig n ifi c a n c e le ve ls fo r r e je c t in g t h e n u ll h yp o t h e s is t h a t t h e

e xp e c t e d r e t u r n s t o s e c u r it ie s p u r c h a s e d a r e 5 .9 p e r c e n t ( t h e a ve r a g e c o s t o f a r o u n d t r ip

t r a d e ) o r m o r e g r e a t e r t h a n t h e e xp e c t e d r e t u r n s t o s e c u r it ie s s o ld . S t a t is t ic a l s ig n ifi c a n c e

is d e t e r m in e d fr o m t h e e m p ir ic a l d is t r ib u t io n s d e s c r ib e d a b o ve ; p -va lu e s a r e g ive n in p a r e n -

t h e s e s . Fo r t h e u n p a r t it io n e d d a t a ( P a n e l A ) N 1 c a n b e r e je c t e d a t a ll t h r e e h o r iz o n s wit h

p < 0 .0 0 1 . Th e r o ws la b e le d N 2 r e p o r t s ig n ifi c a n c e le ve ls fo r r e je c t in g t h e s e c o n d n u ll h y-

p o t h e s is ( N 2 ) t h a t t h e e xp e c t e d r e t u r n s t o s e c u r it ie s p u r c h a s e d a r e g r e a t e r t h a n o r e qu a l t o

t h o s e o f s e c u r it ie s s o ld ( ig n o r in g t r a n s a c t io n s c o s t s ) . Fo r t h e u n p a r t it io n e d d a t a ( P a n e l A )

N 2 c a n b e r e je c t e d a t h o r iz o n s o f 8 4 a n d 2 5 2 t r a d in g d a ys wit h p < 0 .0 0 1 a n d a t 5 0 4 t r a d in g

d a ys wit h p < .0 0 2 .

7The empirical distributions used for significance testing for various partitions of the data were derived
simultaneously.
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Th e s e in ve s t o r s a r e n o t m a kin g p r o fi t a b le t r a d e s . Of c o u r s e in ve s t o r s t r a d e fo r r e a s o n s

o t h e r t h a n t o in c r e a s e p r o fi t . Th e y t r a d e t o m e e t liqu id it y d e m a n d s . Th e y t r a d e t o m o ve

t o m o r e , o r t o le s s , r is ky in ve s t m e n t s . Th e y t r a d e t o r e a liz e t a x-lo s s e s . A n d t h e y t r a d e t o

r e b a la n c e . Fo r e xa m p le , if o n e s e c u r it y in h is p o r t fo lio a p p r e c ia t e s c o n s id e r a b ly, a n in ve s t o r

m a y s e ll p a r t o f h is h o ld in g in t h a t s e c u r it y a n d b u y o t h e r s t o r e b a la n c e h is p o r t fo lio .

P a n e l B e xa m in e s t r a d e s fo r wh ic h t h e s e a lt e r n a t ive m o t iva t io n s t o t r a d e h a ve b e e n la r g e ly

e lim in a t e d . Th is p a n e l e xa m in e s o n ly s a le s a n d p u r c h a s e s wh e r e a p u r c h a s e is m a d e wit h in

t h r e e we e ks o f a s a le ; s u c h t r a n s a c t io n s a r e u n like ly t o b e liqu id it y m o t iva t e d s in c e in ve s t o r s

wh o n e e d c a s h fo r t h r e e we e ks o r le s s c a n b o r r o w m o r e c h e a p ly ( e .g . u s in g c r e d it c a r d s ) t h a n

t h e c o s t o f s e llin g a n d la t e r b u yin g s e c u r it ie s . A ll o f t h e s a le s in t h is p a n e l a r e fo r a p r o fi t ;

s o t h e s e s e c u r it ie s a r e n o t s o ld in o r d e r t o r e a liz e t a x-lo s s e s ( a n d t h e y a r e n o t s h o r t s a le s ) .

Th e s e s a le s a r e o f a n in ve s t o r ’s c o m p le t e h o ld in g in t h e s e c u r it y s o ld ; s o m o s t o f t h e s e s a le s

a r e n o t m o t iva t e d b y a d e s ir e t o r e b a la n c e t h e h o ld in g s o f a n a p p r e c ia t e d s e c u r it y.8 A ls o t h is

p a n e l e xa m in e s o n ly s a le s a n d p u r c h a s e s wh e r e t h e p u r c h a s e d s e c u r it y is fr o m t h e s a m e s iz e

d e c ile a s t h e s e c u r it y s o ld o r fr o m a s m a lle r s iz e d e c ile ( CR S P s iz e d e c ile s fo r t h e ye a r o f t h e

t r a n s a c t io n ) ; s in c e s iz e h a s b e e n s h o wn t o b e h ig h ly c o r r e la t e d wit h r is k, t h is r e s t r ic t io n is

in t e n d e d t o e lim in a t e m o s t in s t a n c e s wh e r e a n in ve s t o r in t e n t io n a lly b u ys a s e c u r it y o f lo we r

e xp e c t e d r e t u r n t h a n t h e o n e h e s e lls b e c a u s e h e is h o p in g t o r e d u c e h is r is k.

W e s e e in P a n e l B t h a t wh e n a ll o f t h e s e a lt e r n a t ive m o t iva t io n s fo r t r a d in g a r e ( a t le a s t

p a r t ia lly) e lim in a t e d , in ve s t o r s a c t u a lly p e r fo r m wo r s e o ve r a ll t h r e e e va lu a t io n p e r io d s ; o ve r

a o n e ye a r h o r iz o n t h e s e c u r it ie s t h e s e in ve s t o r s s e ll u n d e r p e r fo r m t h o s e t h e y b u y b y m o r e

t h a n 5 p e r c e n t . S a m p le s iz e is , h o we ve r , g r e a t ly r e d u c e d a n d s t a t is t ic a l s ig n ifi c a n c e s lig h t ly

lo we r . B o t h n u ll h yp o t h e s e s c a n s t ill b e r e je c t e d .

In P a n e ls C-F t h e d a t a s e t is p a r t it io n e d t o t e s t t h e r o b u s t n e s s o f t h e s e r e s u lt s . P a n e l

C e xa m in e s t h e t r a d e s m a d e b y t h e 1 0 p e r c e n t o f t h e in ve s t o r s in t h e s a m p le wh o m a ke

t h e g r e a t e s t n u m b e r o f t r a d e s . P a n e l D is fo r t r a d e s m a d e b y t h e 9 0 p e r c e n t o f in ve s t o r s

8The profitability of a sale and whether that sale is of a complete position are determined by reconstructing
an investor’s portfolio from past trades. Exactly how this is done is described in Odean (1998b). It is possible
that there are some cases where it appears that an investor’s entire position has been sold, but the investor
continues to hold shares of that security acquired before 1987. It is also possible that the investor continues
to hold this security in a different account.
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wh o t r a d e le a s t . Th e s e c u r it ie s fr e qu e n t t r a d e r s b u y u n d e r p e r fo r m t h o s e t h e y s e ll b y a b it

le s s t h a n is t h e c a s e fo r t h e in ve s t o r s wh o t r a d e le a s t . It m a y b e t h a t t h e fr e qu e n t t r a d e r s

a r e b e t t e r a t s e c u r it y p ic kin g . Or it m a y b e t h a t b e c a u s e t h e y h o ld s e c u r it ie s fo r s h o r t e r

p e r io d s , t h e a ve r a g e r e t u r n s in p e r io d s fo llo win g p u r c h a s e s a n d s a le s a r e m o r e a like . If, fo r

e xa m p le , a n in ve s t o r b u ys a s e c u r it y a n d s e lls it t e n t r a d in g d a ys la t e r , t h e 8 4 t r a d in g d a y

p e r io d fo llo win g t h e p u r c h a s e will o ve r la p t h e 8 4 t r a d in g d a y p e r io d fo llo win g t h e s a le o n 7 4

t r a d in g d a ys . Th u s t h e r e t u r n s fo r t h e t wo 8 4 d a y p e r io d s a r e like ly t o b e m o r e a like t h a n

t h e y wo u ld b e if t h e r e we r e n o o ve r la p . P a n e l E e xa m in e s t r a d e s m a d e d u r in g 1 9 8 7 -1 9 8 9

a n d P a n e l F t h o s e m a d e d u r in g 1 9 9 0 -1 9 9 3 . Fo r p a n e ls C, D , E , a n d F, we c a n r e je c t b o t h

o f t h e n u ll h yp o t h e s e s a t a ll t h r e e h o r iz o n s .

D Calendar -T ime P or tfolios

To e s t a b lis h t h e r o b u s t n e s s o f t h e s t a t is t ic a l r e s u lt s p r e s e n t e d a b o ve , I c a lc u la t e t h r e e m e a -

s u r e s o f p e r fo r m a n c e t h a t a n a lyz e t h e r e t u r n s o n c a le n d a r -t im e p o r t fo lio s o f s e c u r it ie s p u r -

c h a s e d a n d s o ld in t h is d a t a s e t . Th e c a le n d a r -t im e p o r t fo lio m e t h o d e lim in a t e s t h e p r o b le m

o f c r o s s -s e c t io n a l d e p e n d e n c e a m o n g s a m p le fi r m s , s in c e t h e r e t u r n s o n s a m p le fi r m s a r e

a g g r e g a t e d in t o t wo p o r t fo lio r e t u r n s .9 Th e s e in t e r c e p t t e s t s t e s t wh e t h e r t h e d iffe r e n c e in

t h e a ve r a g e s u b s e qu e n t r e t u r n s t o s e c u r it ie s p u r c h a s e d a n d t o s e c u r it ie s s o ld in t h e d a t a s e t

is s ig n ifi c a n t ly d iffe r e n t t h a n z e r o . Tr a n s a c t io n s c o s t s a r e ig n o r e d . Th u s t h e n u ll h yp o t h e s is

t e s t e d h e r e is N 2 , wh e t h e r a ve r a g e r e t u r n s t o s e c u r it ie s b o u g h t a r e g r e a t e r t h a n o r e qu a l t o

t h o s e s o ld e ve n b e fo r e s u b t r a c t in g t r a n s a c t io n s c o s t s .

I c a lc u la t e c a le n d a r -t im e r e t u r n s fo r s e c u r it ie s p u r c h a s e d a s fo llo ws . Fo r e a c h c a le n d a r

m o n t h t, I c a lc u la t e t h e r e t u r n o n a p o r t fo lio wit h o n e p o s it io n in a s e c u r it y fo r e a c h o c -

c u r r e n c e o f a p u r c h a s e o f t h a t s e c u r it y b y a n y in ve s t o r in t h e d a t a s e t d u r in g t h e “ p o r t fo lio

fo r m a t io n p e r io d ” ( o f fo u r , t we lve , o r t we n t y-fo u r m o n t h s ) p r e c e d in g t h e c a le n d a r m o n t h

t. A s e c u r it y m a y h a ve b e e n p u r c h a s e d o n s e ve r a l o c c a s io n s d u r in g t h e p o r t fo lio fo r m a t io n

p e r io d . If s o , e a c h p u r c h a s e g e n e r a t e s a s e p a r a t e p o s it io n in t h e p o r t fo lio . E a c h p o s it io n is

we ig h e d e qu a lly. S im ila r ly I fo r m a n d c a lc u la t e r e t u r n s fo r a p o r t fo lio b a s e d o n s a le s .

9This discussion of calendar-time portfolio methods draws heavily on Barber, Lyon, and Tsai’s (1998)
discussion and analysis of these methods.
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Th e fi r s t p e r fo r m a n c e m e a s u r e I c a lc u la t e is s im p ly t h e a ve r a g e m o n t h ly c a le n d a r -t im e

r e t u r n o n t h e “ B u y” p o r t fo lio m in u s t h a t o n t h e “ S e ll” p o r t fo lio . R e s u lt s fo r p o r t fo lio

fo r m a t io n p e r io d s o f 4 , 1 2 , a n d 2 4 m o n t h s a r e r e p o r t e d in Ta b le 2 , P a n e l A . Fo r a ll t h r e e

p e r io d s t h e m o n t h ly r e t u r n s o n t h is “ lo n g -s h o r t ” p o r t fo lio a r e r e lia b ly n e g a t ive .

S e c o n d , I e m p lo y t h e t h e o r e t ic a l fr a m e wo r k o f t h e Ca p it a l A s s e t P r ic in g Mo d e l a n d

e s t im a t e Je n s e n ’s a lp h a ( Mic h a e l C. Je n s e n ( 1 9 6 9 ) ) b y r e g r e s s in g t h e m o n t h ly r e t u r n o f t h e

b u y-m in u s -s e ll p o r t fo lio o n t h e m a r ke t e xc e s s r e t u r n . Th a t is , I e s t im a t e :

RBpt −RSpt = αp + βp ( Rmt −Rft ) + εpt ( 2 )

wh e r e :

RBpt = t h e m o n t h ly r e t u r n o n t h e c a le n d a r -t im e p o r t fo lio b a s e d o n p u r c h a s e s ,

RSpt = t h e m o n t h ly r e t u r n o n t h e c a le n d a r -t im e p o r t fo lio b a s e d o n s a le s ,

RMt = t h e m o n t h ly r e t u r n o n a va lu e -we ig h t e d m a r ke t in d e x,

Rft = t h e m o n t h ly r e t u r n o n T-B ills 10

βp = t h e m a r ke t b e t a , a n d

εpt = t h e r e g r e s s io n e r r o r t e r m .

Th e s u b s c r ip t p d e n o t e s t h e p a r a m e t e r e s t im a t e s a n d e r r o r t e r m s fo r t h e r e g r e s s io n o f r e t u r n s

fo r c a le n d a r t im e p o r t fo lio s wit h a p m o n t h fo r m a t io n p e r io d . R e s u lt s fr o m t h e s e r e g r e s s io n s

a r e r e p o r t e d in Ta b le 2 , P a n e l B . E xc e s s r e t u r n e s t im a t e s ( α) a r e r e lia b ly n e g a t ive fo r a ll

t h r e e p o r t fo lio fo r m a t io n p e r io d s ( 4 , 1 2 , a n d 2 4 m o n t h s ) .

Th ir d , I e m p lo y a n in t e r c e p t t e s t u s in g t h e t h r e e -fa c t o r m o d e l d e ve lo p e d b y E u g e n e F.

Fa m a a n d K e n n e t h R . Fr e n c h ( 1 9 9 3 ) . I e s t im a t e t h e fo llo win g m o n t h ly t im e -s e r ie s r e g r e s s io n :

RBpt −RSpt = αp + βp ( Rmt −Rft ) + zpSMBt + hpHMLt + εpt ( 3 )

wh e r e SMBt is t h e r e t u r n o n a va lu e -we ig h t e d p o r t fo lio o f s m a ll s t o c ks m in u s t h e r e t u r n

o n a va lu e -we ig h t e d p o r t fo lio o f b ig s t o c ks a n d HMLt is t h e r e t u r n o n a va lu e -we ig h t e d

10The return on T-bills is from Stocks, Bonds, Bills, and Inflation, 1997 Yearbook, Ibbotson Associates,

Chicago, IL.
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p o r t fo lio o f h ig h b o o k-t o -m a r ke t s t o c ks m in u s t h e r e t u r n o n a va lu e -we ig h t e d p o r t fo lio o f

lo w b o o k-t o -m a r ke t s t o c ks .11

Fa m a a n d Fr e n c h ( 1 9 9 3 ) a r g u e t h a t t h e r is k o f c o m m o n s t o c k in ve s t m e n t s c a n b e p a r s i-

m o n io u s ly s u m m a r iz e d a s r is k r e la t e d t o t h e m a r ke t , fi r m s iz e , a n d a fi r m ’s b o o k-t o -m a r ke t

r a t io . I m e a s u r e t h e s e t h r e e r is k e xp o s u r e s u s in g t h e c o e ffi c ie n t e s t im a t e s o n t h e m a r ke t e x-

c e s s r e t u r n Rmt −Rft , t h e s iz e z e r o -in ve s t m e n t p o r t fo lio ( SMBt ) , a n d t h e b o o k-t o -m a r ke t

z e r o -in ve s t m e n t p o r t fo lio ( HMLt ) fr o m t h e t h r e e -fa c t o r r e g r e s s io n s . P o r t fo lio s wit h a b o ve -

a ve r a g e m a r ke t r is k h a ve b e t a s g r e a t e r t h a n o n e , βP > 1 . P o r t fo lio s wit h a t ilt t o wa r d

la r g e ( g r o wt h ) s t o c ks r e la t ive t o a va lu e -we ig h t e d m a r ke t in d e x h a ve s iz e ( b o o k-t o -m a r ke t )

c o e ffi c ie n t s le s s t h a n z e r o , zP < 0 ( hP < 0 ) .

Th e r e g r e s s io n yie ld s p a r a m e t e r e s t im a t e s o f α, β, z, a n d h. Th e e r r o r t e r m in t h e

r e g r e s s io n is d e n o t e d b y εt. Th e e s t im a t e o f t h e in t e r c e p t t e r m ( α ) p r o vid e s a t e s t o f t h e

n u ll h yp o t h e s is t h a t t h e d iffe r e n c e in t h e m e a n m o n t h ly e xc e s s r e t u r n s o f t h e “ b u y” a n d

“ s e ll” c a le n d a r -t im e p o r t fo lio s is z e r o .12 A s r e p o r t e d in Ta b le 2 , P a n e l C, e xc e s s r e t u r n s

fo r t h is m o d e l a r e r e lia b ly n e g a t ive fo r a ll t h r e e p o r t fo lio fo r m a t io n p e r io d s ( 4 , 1 2 , a n d 2 4

m o n t h s ) . Th e r e is s o m e e vid e n c e t h a t , c o m p a r e d t o t h e s t o c ks t h e y s e ll, t h e s e in ve s t o r s t e n d

t o b u y s m a lle r , g r o wt h s t o c ks . A ft e r a d ju s t in g fo r s iz e a n d b o o k-t o -m a r ke t e ffe c t s , t h e r e is

n o e vid e n c e o f s ys t e m a t ic d iffe r e n c e s in t h e m a r ke t r is k ( β ) o f t h e s t o c ks t h e y b u y a n d s e ll.

E Secur ity Selection vs. M ar ket T iming

Th e p o s t t r a n s a c t io n r e t u r n s o f t h e s t o c ks t h e s e in ve s t o r s p u r c h a s e a r e lo we r t h a n t h o s e

t h e y s e ll. Th is u n d e r p e r fo r m a n c e c o u ld b e d u e t o p o o r c h o ic e s o f wh ic h s t o c ks t o b u y a n d

s e ll o r p o o r c h o ic e s o f wh e n , in g e n e r a l, t o b u y s t o c ks a n d wh e n t o s e ll t h e m . Th a t is , t h e

u n d e r p e r fo r m a n c e m a y b e c a u s e d b y in fe r io r s e c u r it y s e le c t io n o r in fe r io r m a r ke t t im in g ( o r

b o t h ) .

11The construction of these factors is described in Fama and French (1993). I thank Kenneth French for
providing these data.

12The error term in this regression may be heteroscedastic, since the number of securities in the calendar-
time portfolio varies from month to month. Barber, Lyon, and Tsai (1998) find that this heteroscedasticity
does not significantly affect the specification of the intercept test in random samples.
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To t e s t wh e t h e r t h e u n d e r p e r fo r m a n c e is d u e t o p o o r s e c u r it y s e le c t io n , I r e p e a t t h e

a n a lys is o f S e c t io n II.B u s in g m a r ke t -a d ju s t e d r e t u r n s r a t h e r t h a n r a w r e t u r n s . Fr o m e a c h

r e t u r n s u b s e qu e n t t o a p u r c h a s e o r a s a le , I s u b t r a c t t h e r e t u r n o n t h e CR S P va lu e -we ig h t e d

in d e x fo r t h e s a m e p e r io d . Th is a d ju s t m e n t r e m o ve s t h e e ffe c t t h a t m a r ke t t im in g m ig h t

h a ve o n p e r fo r m a n c e . R e s u lt s fo r a ll in ve s t o r s d u r in g t h e e n t ir e s a m p le p e r io d a r e r e p o r t e d

in Ta b le 3 . Th e d iffe r e n c e s in t h e m a r ke t -a d ju s t e d r e t u r n s s u b s e qu e n t t o p u r c h a s e s a n d

s a le s a r e r e lia b ly n e g a t ive a t a ll t h r e e h o r iz o n s ( 4 , 1 2 , a n d 2 4 m o n t h s ) a n d a r e s im ila r t o t h e

d iffe r e n c e in r a w r e t u r n s s u b s e qu e n t t o p u r c h a s e s a n d s a le s r e p o r t e d in Ta b le 1 , P a n e l A . Fo r

e xa m p le , o ve r t h e fo llo win g 1 2 m o n t h s , m a r ke t -a d ju s t e d r e t u r n s t o p u r c h a s e s a r e 3 .2 p e r c e n t

le s s t h a n m a r ke t -a d ju s t e d r e t u r n s t o s a le s , wh ile r a w r e t u r n s t o p u r c h a s e s a r e 3 .3 p e r c e n t

le s s t h a n r a w r e t u r n s t o s a le s . Th is s u p p o r t s t h e h yp o t h e s is t h a t t h e s e in ve s t o r s m a ke p o o r

c h o ic e s o f wh ic h s t o c ks t o b u y a n d wh ic h t o s e ll.

To t e s t wh e t h e r t h e s e in ve s t o r s e xh ib it a n a b ilit y t o t im e t h e ir e n t r y a n d e xit fr o m t h e

m a r ke t , I e xa m in e wh e t h e r t h e ir e n t r y o r e xit fr o m t h e m a r ke t in o n e m o n t h p r e d ic t s t h e

n e xt m o n t h ’s m a r ke t r e t u r n . I fi r s t c a lc u la t e m o n t h ly o r d e r im b a la n c e a s t h e d o lla r va lu e

o f a ll p u r c h a s e s in a m o n t h d ivid e d b y t h e d o lla r va lu e o f a ll p u r c h a s e s a n d a ll s a le s in t h a t

m o n t h . I t h e n r e g r e s s t h e c u r r e n t m o n t h ’s r e t u r n o f t h e CR S P va lu e -we ig h t e d in d e x o n t h e

p r e vio u s m o n t h ’s o r d e r im b a la n c e :

Rmt = a+ b

(
Buyst−1

Buyst−1 + Sellst−1

)
+ et ( 4 )

Th e c o e ffi c ie n t e s t im a t e ( b) fo r o r d e r im b a la n c e is s t a t is t ic a lly in s ig n ifi c a n t ( t = -0 .4 , R2 =

0 .0 ) . Th is s u g g e s t s t h a t p o o r m a r ke t t im in g d o e s n o t m a ke a n im p o r t a n t c o n t r ib u t io n t o t h e

s u b s e qu e n t u n d e r p e r fo r m a n c e o f t h e s t o c ks t h e s e in ve s t o r s b u y r e la t ive t o t h o s e t h e y s e ll.

I I I Retur ns P atter ns B efor e and After T r ansactions

Th e s e c u r it ie s t h e in ve s t o r s in t h is d a t a s e t b u y u n d e r p e r fo r m t h o s e t h e y s e ll. W h e n t h e

in ve s t o r s a r e m o s t like ly t o b e t r a d in g s o le ly t o im p r o ve p e r fo r m a n c e ( Ta b le 1 , P a n e l B ) ,

p e r fo r m a n c e g e t s wo r s e . It a p p e a r s t h a t t h e s e in ve s t o r s h a ve a c c e s s t o in fo r m a t io n wit h

s o m e p r e d ic t ive c o n t e n t , b u t t h e y a r e m is in t e r p r e t in g t h is in fo r m a t io n . It is p o s s ib le t h a t
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t h e y a r e m is in t e r p r e t in g a wid e va r ie t y o f in fo r m a t io n , s u c h a s a c c o u n t in g d a t a , t e c h n ic a l

in d ic a t o r s , a n d p e r s o n a l kn o wle d g e a b o u t a n c o m p a n y o r in d u s t r y. A s im p le r e xp la n a t io n is

t h a t m a n y o f t h e m a r e m is in t e r p r e t in g t h e s a m e in fo r m a t io n . On e in fo r m a t io n s e t r e a d ily

a va ila b le t o m o s t in ve s t o r s is r e c e n t h is t o r ic a l r e t u r n s .

Th is s e c t io n d e s c r ib e s r e t u r n p a t t e r n s t o s e c u r it ie s b e fo r e a n d a ft e r t h e y a r e p u r c h a s e d

a n d s o ld b y in d ivid u a l in ve s t o r s .

Fig u r e s 1 a n d 2 g r a p h a ve r a g e m a r ke t -a d ju s t e d r e t u r n s in e xc e s s o f t h e CR S P va lu e -

we ig h t e d in d e x fo r s a le s a n d p u r c h a s e s o f s e c u r it ie s in t h e d a t a b a s e fr o m t wo ye a r s ( 5 0 4

t r a d in g d a ys ) b e fo r e t h e t r a n s a c t io n u n t il t wo ye a r s a ft e r it .13 If s u c h g r a p h s we r e m a d e fo r

a ll p u r c h a s e s a n d s a le s in t h e e n t ir e m a r ke t , t h e p a t h s fo r r e t u r n s t o s a le s a n d t o p u r c h a s e s

wo u ld c o in c id e , s in c e fo r e ve r y p u r c h a s e t h e r e is a s a le . Th e d iffe r e n c e s in t h e s e p a t h s h e r e

r e fl e c t d iffe r e n c e s in r e t u r n s t o t h e s e c u r it ie s t h a t t h e s e t r a d e r s in a g g r e g a t e s o ld t o a n d

b o u g h t fr o m t h e r e s t o f t h e m a r ke t .

Fig u r e 1 g r a p h s a ve r a g e m a r ke t -a d ju s t e d r e t u r n s fo r a ll p u r c h a s e s a n d a ll s a le s o f s e -

c u r it ie s in t h e d a t a s e t fo r wh ic h d a ily r e t u r n s a r e a va ila b le fr o m CR S P . On a ve r a g e t h e s e

in ve s t o r s b o t h b u y a n d s e ll s e c u r it ie s wh ic h h a ve o u t p e r fo r m e d t h e m a r ke t o ve r t h e p r e vio u s

t wo ye a r s . Th is is c o n s is t e n t wit h t h e fi n d in g s o f L a ko n is h o k a n d S e ym o u r S m id t ( 1 9 8 6 ) a n d

o t h e r s t h a t t r a d in g vo lu m e is p o s it ive ly c o r r e la t e d wit h p r ic e c h a n g e s . Th e s e c u r it ie s t h e

in ve s t o r s b u y h a ve a p p r e c ia t e d s o m e wh a t m o r e t h a n t h o s e t h e y s e ll o ve r t h e e n t ir e p r e vio u s

t wo ye a r s , wh ile t h e s e c u r it ie s t h e y s e ll h a ve a p p r e c ia t e d m o r e r a p id ly in t h e m o n t h s p r e c e d -

in g s a le s . S e c u r it ie s p u r c h a s e d u n d e r p e r fo r m t h e m a r ke t o ve r t h e n e xt ye a r , wh ile s e c u r it ie s

s o ld p e r fo r m a b o u t a s we ll a s t h e m a r ke t o ve r t h e n e xt ye a r . If t h e r e we r e n o p r e d ic t ive

13The average market-adjusted return for a set of N transactions for a period of T trading days following
each transaction is calculated as:

RP,T =

N∑
i = 1

(
T∏

τ = 1

(1 +Rji,ti + τ )−
T∏

τ = 1

(1 +RM,ti + τ )

)

N

where ji, ti, and Rj,t are defined as in Equation 1 and RM,t is the day t return on the CRSP value-weighted
market index excluding distributions. If the calculation is done for the CRSP value-weighted market index
inclusive of distributions, daily market-adjusted returns are, on average, one basis point lower. This change
in indices has virtually no effect on the market-adjusted returns of purchases and sales relative to each other.
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in fo r m a t io n in t h e p u r c h a s e o r s a le o f a s e c u r it y, a n d if in ve s t o r s t r a d e d in a m ix o f s e c u r it ie s

r e p r e s e n t a t ive o f t h e m a r ke t , we wo u ld e xp e c t s e c u r it ie s t o p e r fo r m a b o u t a s we ll a s t h e

m a r ke t a ft e r b e in g p u r c h a s e d o r s o ld . If t r a d in g we r e c o n c e n t r a t e d in a p a r t ic u la r s e g m e n t

o f t h e m a r ke t , s u c h a s s m a ll c a p it a liz a t io n c o m p a n ie s , we wo u ld e xp e c t t h a t if t h e r e we r e n o

p r e d ic t ive va lu e t o a t r a n s a c t io n t h e s e s e c u r it ie s wo u ld p e r fo r m a b o u t a s we ll, r e la t ive t o t h e

m a r ke t , a s t h e s e g m e n t o f t h e m a r ke t fr o m wh ic h t h e y we r e d r a wn .14 In t h e o ve r a ll s a m p le

t h e s e c u r it ie s t h a t we r e b o u g h t a n d s o ld a r e fr o m a b o u t t h e s a m e a ve r a g e s iz e d e c ile s ( 8 .6 5

a n d 8 .6 8 ) . N e ve r t h e le s s , s e c u r it ie s p u r c h a s e d s u b s e qu e n t ly u n d e r p e r fo r m t h o s e s o ld . Th e

d iffe r e n c e in a ve r a g e m a r ke t -a d ju s t e d r e t u r n s t o p u r c h a s e s a n d s a le s is s t a t is t ic a lly s ig n ifi -

c a n t a t t h e t h r e e t im e h o r iz o n s fo r wh ic h it is t e s t e d : 8 4 , 2 5 2 , a n d 5 0 4 t r a d in g d a ys ( Ta b le

3 ) .

A s d is c u s s e d a t t h e e n d o f t h e S e c t io n II.C, wh e n s e c u r it ie s a r e h e ld o n ly a s h o r t t im e

b e t we e n p u r c h a s e a n d s a le , t h e a ve r a g e r e t u r n s t o p u r c h a s e s a n d s a le s o ve r lo n g e r h o r iz o n s

will t e n d t o c o n ve r g e . In ve s t o r s wh o t r a d e m o s t fr e qu e n t ly t e n d t o h o ld t h e ir p o s it io n s fo r

s h o r t e r p e r io d s t h a n t h o s e wh o t r a d e le s s . A c t ive t r a d e r s m a y a ls o h a ve s h o r t e r t r a d in g

h o r iz o n s a n d s o lo o kin g a t r e t u r n s o n e t o t wo ye a r s a ft e r a t r a n s a c t io n m a y n o t b e r e le va n t

fo r t h e m o s t a c t ive t r a d e r s . Co n c e n t r a t in g o n t r a d e s o f t h e 9 0 p e r c e n t o f in ve s t o r s wh o

t r a d e t h e le a s t a c c e n t u a t e s , a n d fa c ilit a t e s id e n t ifyin g , d iffe r e n c e s in t h e r e t u r n s p a t t e r n s

o f s e c u r it ie s p u r c h a s e d a n d s o ld . Fig u r e 2 g r a p h s a ve r a g e m a r ke t -a d ju s t e d r e t u r n s fo r t h e

p u r c h a s e s a n d s a le s m a d e b y t h e s e in ve s t o r s . Th e d iffe r e n c e s in r e t u r n s t o p u r c h a s e s a n d

s a le s is g r e a t e r in Fig u r e 2 t h a n in Fig u r e 1 . P r io r t o t h e t r a n s a c t io n , p u r c h a s e s h a ve b e e n

r is in g s t e a d ily fo r t wo ye a r s ; s a le s , o n t h e o t h e r h a n d , o n ly s t a r t e d r is in g a lit t le o ve r a

ye a r b e fo r e t h e s a le b u t h a ve r is e n m o r e r a p id ly in r e c e n t m o n t h s . A ft e r a p u r c h a s e t h e

m a r ke t -a d ju s t e d r e t u r n s t o s e c u r it ie s fa ll o ve r t h e n e xt e ig h t m o n t h s o r s o , n e a r ly a s r a p id ly

a s t h e y r o s e o ve r t h e e ig h t m o n t h s p r io r t o t h e p u r c h a s e . Th e d iffe r e n c e in m a r ke t -a d ju s t e d

r e t u r n s t o s e c u r it ie s b o u g h t a n d t o s e c u r it ie s s o ld fo llo win g t h e t r a n s a c t io n s a r e s t a t is t ic a lly

s ig n ifi c a n t fo r a ll t h r e e t im e h o r iz o n s a t wh ic h I’ve t e s t e d , 8 4 , 2 5 2 , a n d 5 0 4 t r a d in g d a ys

( p < 0 .0 0 1 ) .

14The data analyzed in these graphs extends from 1985 through 1994. Barber and Lyon (1996) find that
big firms outperformed small firms from 1984 to 1988 and that small firms outperformed big firms from 1989
to 1994.
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W h ile in ve s t o r s b u y a n d s e ll s e c u r it ie s t h a t h a ve , o n a ve r a g e , a p p r e c ia t e d p r io r t o p u r -

c h a s e o r s a le , s o m e o f t h e s e c u r it ie s t h e y b u y a n d s e ll h a ve d e p r e c ia t e d . Th e d e c is io n t o

b u y o r s e ll a p r e vio u s win n e r m a y b e m o t iva t e d d iffe r e n t ly t h a n t h e d e c is io n t o b u y o r s e ll a

p r e vio u s lo s e r . In Fig u r e s 3 a n d 4 t h e p u r c h a s e s a n d s a le s o f t h e 9 0 p e r c e n t o f in ve s t o r s wh o

t r a d e le a s t a r e p a r t it io n e d in t o p r e vio u s win n e r s a n d lo s e r s . A s e c u r it y t h a t h a d a p o s it ive

r a w r e t u r n o ve r t h e 1 2 6 t r a d in g d a ys ( 6 m o n t h s ) p r e c e d in g a p u r c h a s e o r s a le is c la s s ifi e d

a s a p r e vio u s win n e r . A s e c u r it y t h a t h a d n e g a t ive r a w r e t u r n o ve r t h is p e r io d is a p r e vio u s

lo s e r . B e c a u s e o f t h e s e le c t io n c r it e r ia , m a r ke t -a d ju s t e d r e t u r n s a r e s t e e p a n d n e a r ly s t r a ig h t

fo r b o t h win n e r s a n d lo s e r s d u r in g t h e e va lu a t io n p e r io d ( -1 2 6 t o -1 t r a d in g d a ys ) .

In Fig u r e 3 p r e vio u s win n e r s t h a t a r e b o u g h t b y t h e in fr e qu e n t t r a d e r s o u t p e r fo r m t h e

m a r ke t b y 6 0 p e r c e n t o ve r t h e e n t ir e t wo ye a r s p r e c e d in g a p u r c h a s e . Th e y t h e n u n d e r p e r -

fo r m t h e m a r ke t b y a b o u t 5 p e r c e n t o ve r t h e n e xt t wo ye a r s . P r e vio u s win n e r s t h a t a r e s o ld

o u t p e r fo r m t h e m a r ke t b y a lm o s t 4 0 p e r c e n t o ve r t h e 1 5 m o n t h s b e fo r e t h e s a le ; o ve r t h e

2 4 t h t o 1 6 t h m o n t h b e fo r e t h e s a le t h e ir r e t u r n is s im ila r t o t h e m a r ke t ’s . A ft e r t h e s a le t h e y

o u t p e r fo r m t h e m a r ke t b y 3 p e r c e n t o ve r t h e n e xt t wo ye a r s . U s in g t h e t e s t s d e s c r ib e d in

S e c t io n II.B , t h e d iffe r e n c e s in m a r ke t -a d ju s t e d r e t u r n s s u b s e qu e n t t o t r a n s a c t io n s fo r p r e vi-

o u s win n e r s s o ld a n d p r e vio u s win n e r s b o u g h t a r e s t a t is t ic a lly s ig n ifi c a n t fo r t im e h o r iz o n s

a t wh ic h I’ve t e s t e d , n a m e ly, 8 4 t r a d in g d a ys ( p = 0 .0 0 2 ) , 2 5 2 t r a d in g d a ys ( p = 0 .0 0 1 ) , a n d

5 0 4 t r a d in g d a ys ( p = 0 .0 0 1 ) .

Fig u r e 4 g r a p h s a ve r a g e m a r ke t -a d ju s t e d r e t u r n s fo r p r e vio u s lo s e r s t h a t a r e b o u g h t a n d

s o ld b y t h e in fr e qu e n t t r a d e r s . Th o s e t h a t a r e b o u g h t r is e , r e la t ive t o t h e m a r ke t , n e a r ly

4 p e r c e n t o ve r t h e 2 4 t h t o 1 8 t h m o n t h p r io r t o a p u r c h a s e ; t h e n t h e y fa ll 2 8 .5 p e r c e n t .

S e c u r it ie s s o ld r is e a b o u t 1 p e r c e n t ( r e la t ive t o t h e m a r ke t ) o ve r t h e 2 4 t h t o 1 9 t h m o n t h

p r io r t o t h e s a le a n d t h e n fa ll 2 4 .5 p e r c e n t . A ft e r b e in g p u r c h a s e d p r e vio u s lo s e r s c o n t in u e

t o u n d e r p e r fo r m t h e m a r ke t b y a b o u t 5 .5 p e r c e n t o ve r t h e n e xt ye a r . Th e y r e g a in m o s t o f

t h is lo s s in t h e n e xt ye a r . P r e vio u s lo s e r s wh ic h a r e s o ld o u t p e r fo r m t h e m a r ke t b y 1 p e r c e n t

o ve r t h e n e xt t h r e e m o n t h s . Th e y t h e n lo s e 5 p e r c e n t m o r e t h a n t h e m a r ke t o ve r t h e n e xt

9 m o n t h s a n d fi n a lly r e g a in s o m e o f t h is lo s s . Th e d iffe r e n c e in m a r ke t -a d ju s t e d r e t u r n s t o

p r e vio u s lo s e r s b o u g h t a n d p r e vio u s lo s e r s s o ld fo llo win g t h e t r a n s a c t io n s a r e s t a t is t ic a lly

s ig n ifi c a n t fo r t h e fi r s t t wo t im e h o r iz o n s a t wh ic h I’ve t e s t e d , n a m e ly, 8 4 t r a d in g d a ys
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( p = 0 .0 0 1 ) , 2 5 2 t r a d in g d a ys ( p = 0 .0 0 3 ) . Th e d iffe r e n c e is n o t s t a t is t ic a lly s ig n ifi c a n t fo r

5 0 4 t r a d in g d a ys .

In Fig u r e s 3 a n d 4 we s e e t h a t b o t h s e c u r it ie s t h a t p r e vio u s ly o u t p e r fo r m e d t h e m a r ke t

a n d t h o s e t h a t p r e vio u s ly u n d e r p e r fo r m e d it , u n d e r p e r fo r m it s u b s e qu e n t t o b e in g p u r c h a s e d .

Th e r e is a n o t h e r c la s s o f s e c u r it ie s , r e c e n t in it ia l p u b lic o ffe r in g s , t h a t h a ve n e it h e r p r e vio u s ly

o u t p e r fo r m e d o r u n d e r p e r fo r m e d t h e m a r ke t . Fig u r e 5 g r a p h s t h e a ve r a g e m a r ke t -a d ju s t e d

r e t u r n s fo r a p r o xy fo r n e wly is s u e d s e c u r it ie s o ve r t h e t wo ye a r s fo llo win g a p u r c h a s e .

P u r c h a s e s a r e in c lu d e d in t h is g r a p h if t h e b e g in n in g d a t e fo r t h e s e c u r it y’s lis t in g in t h e

CR S P d a ily r e t u r n s fi le is n o m o r e t h a n fi ve t r a d in g d a ys p r io r t h e d a t e o f t h e p u r c h a s e .

Th is is n o t a p e r fe c t p r o xy fo r n e w is s u e s , b u t it d o e s g ive u s s o m e in d ic a t io n o f h o w n e w

is s u e s p e r fo r m a ft e r b e in g p u r c h a s e d . W h e n t h e t r a d e s o f a ll in ve s t o r s a r e c o n s id e r e d , 3 9 8

p u r c h a s e s m e e t t h is “ n e w is s u e ” c r it e r ia . On ly 2 5 s a le s m e e t t h e c r it e r ia ; b e c a u s e o f t h is

s m a ll s a m p le s iz e s a le s a r e n o t g r a p h e d . ( If s a le s a r e g r a p h e d t h e ir r e t u r n p a t t e r n is ve r y

s im ila r t o t h a t o f t h e p u r c h a s e s .) Th e “ n e w is s u e s ” t h a t t h e in ve s t o r s b u y u n d e r p e r fo r m t h e

m a r ke t b y a n a ve r a g e o f a b o u t 2 5 p e r c e n t o ve r t h e 1 4 m o n t h s fo llo win g t h e p u r c h a s e . Th e y

r e c o ve r a b o u t h a lf o f t h is lo s s in t h e n e xt 1 0 m o n t h s . Th e u n d e r p e r fo r m a n c e o f t h e m a r ke t b y

n e w is s u e s n o t e d h e r e is c o n s is t e n t wit h , t h o u g h m o r e e xt r e m e t h a n , Ja y R . R it t e r ’s ( 1 9 9 1 )

a n d Tim L o u g h r a n a n d R it t e r ’s ( 1 9 9 5 ) fi n d in g s t h a t a ft e r t h e fi r s t d a y’s c lo s e in it ia l p u b lic

o ffe r in g s t e n d t o u n d e r p e r fo r m t h e m a r ke t . W h e n c o m p a r e d t o t h e e m p ir ic a l b e n c h m a r k

d is t r ib u t io n t h e u n d e r p e r fo r m a n c e o f t h e s e n e w is s u e s is s t a t is t ic a lly s ig n ifi c a n t ( p < . 0 5 )

o ve r t h e 8 4 t r a d in g d a y h o r iz o n . Th e u n d e r p e r fo r m a n c e is n o t s t a t is t ic a lly s ig n ifi c a n t fo r

t h e 2 5 2 a n d 5 0 4 t r a d in g d a y h o r iz o n s .

Fig u r e 6 g r a p h s a ve r a g e m a r ke t -a d ju s t e d r e t u r n s o ve r t h e 2 0 t r a d in g d a ys p r e c e d in g a

t r a n s a c t io n fo r s e c u r it ie s b o u g h t a n d s o ld b y t h e 9 0 p e r c e n t o f in ve s t o r s wh o t r a d e d le a s t .

In t h is g r a p h s e c u r it ie s a r e c la s s ifi e d a s p r e vio u s win n e r s o r lo s e r s o n t h e b a s is o f t h e ir r a w

r e t u r n s o ve r t h e p e r io d o f 1 4 6 t o 2 1 t r a d in g d a ys ( t h e s e ve n t h t h r o u g h t h e s e c o n d m o n t h )

p r e c e d in g a p u r c h a s e o r a s a le . Th e s e c u r it ie s wh ic h in ve s t o r s s e ll r is e s h a r p ly in t h e 2 0 d a ys

p r e c e d in g a s a le ; p r e vio u s ly win n in g s e c u r it ie s r is e 4 .1 p e r c e n t a n d p r e vio u s lo s e r s r is e 2 .8

p e r c e n t . P r e vio u s win n e r s t h a t t h e y b u y a ls o r is e wh ile lo s e r s t h e y b u y fa ll. W h e n c o m p a r e d

t o t h e e m p ir ic a l b e n c h m a r k d is t r ib u t io n s , t h e 2 0 t r a d in g d a y m a r ke t -a d ju s t e d r e t u r n s fo r
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p r e vio u s win n e r s b o u g h t , p r e vio u s win n e r s s o ld , p r e vio u s lo s e r s b o u g h t , a n d p r e vio u s lo s e r s

s o ld a r e a ll s ig n ifi c a n t ly d iffe r e n t t h a n 0 ( p < 0 .0 0 1 in a ll fo u r c a s e s ) .

I V Discussion

Th e p r e vio u s s e c t io n id e n t ifi e s a n u m b e r o f r e g u la r it ie s in t h e r e t u r n p a t t e r n s o f s e c u r it ie s

b e fo r e t h e y a r e b o u g h t o r s o ld b y in d ivid u a l in ve s t o r s . Th e s e in ve s t o r s b u y s e c u r it ie s t h a t

h a ve e xp e r ie n c e d g r e a t e r a b s o lu t e p r ic e c h a n g e s o ve r t h e p r e vio u s t wo ye a r s t h a n t h e o n e s

t h e y s e ll ( Fig u r e s 3 a n d 4 ) . Th e y b u y s im ila r n u m b e r s o f win n e r s a n d lo s e r s , b u t t h e y s e ll

fa r m o r e win n e r s t h a n lo s e r s ( Fig u r e s 3 a n d 4 ) . In ve s t o r s s e ll s e c u r it ie s wh ic h h a ve r is e n

s h a r p ly in t h e we e ks p r io r t o s a le . Th is is t r u e fo r s e c u r it ie s t h a t we r e p r e vio u s win n e r s a n d

fo r p r e vio u s lo s e r s ( Fig u r e 6 ) .

I p r o p o s e t h a t , a t le a s t in p a r t , t h e s e p a t t e r n s c a n b e e xp la in e d qu it e s im p ly. Th e b u yin g

p a t t e r n s a r e c a u s e d b y t h e la r g e n u m b e r o f s e c u r it ie s fr o m wh ic h in ve s t o r s c a n c h o o s e t o b u y

a n d b y t h e t e n d e n c y o f in ve s t o r s t o le t t h e ir a t t e n t io n b e d ir e c t e d t o wa r d s s e c u r it ie s t h a t

h a ve e xp e r ie n c e d a b n o r m a lly g o o d o r b a d p e r fo r m a n c e . Th e s e llin g p a t t e r n s r e s u lt fr o m

in ve s t o r s ’ r e lu c t a n c e t o s e ll s h o r t a n d fr o m t h e d is p o s it io n e ffe c t ( i.e ., in ve s t o r s ’ r e lu c t a n c e

t o r e a liz e lo s s e s ) .

In S e c t io n II, fo r m a l h yp o t h e s e s a r e s u b je c t e d t o r ig o r o u s t e s t s . In t h is s e c t io n , c o n je c -

t u r e s a r e p r o p o s e d t o e xp la in t h e r e t u r n p a t t e r n s d e s c r ib e d in S e c t io n III. Th e s e c o n je c t u r e s

a r e n o t , h o we ve r , t e s t e d .

In ve s t o r s fa c e a fo r m id a b le c h a lle n g e wh e n lo o kin g fo r a s e c u r it y t o b u y. Th e r e a r e we ll

o ve r 1 0 ,0 0 0 s e c u r it ie s t o b e c o n s id e r e d . Th e s e in ve s t o r s d o n o t h a ve a r e t a il b r o ke r a va ila b le

t o s u g g e s t p u r c h a s e p r o s p e c t s . W h ile t h e s e a r c h fo r p o t e n t ia l p u r c h a s e s c a n b e s im p lifi e d b y

c o n fi n in g it t o a s u b s e t o f a ll s e c u r it ie s ( e .g . t h e S &P 5 0 0 ) , e ve n t h e n t h e t a s k o f e va lu a t in g

a n d c o m p a r in g e a c h s e c u r it y is b e yo n d wh a t m o s t n o n -p r o fe s s io n a ls a r e e qu ip p e d t o d o .

U n a b le t o e va lu a t e e a c h s e c u r it y, in ve s t o r s a r e like ly t o c o n s id e r p u r c h a s in g s e c u r it ie s t o

wh ic h t h e ir a t t e n t io n h a s b e e n d r a wn . In ve s t o r s m a y t h in k a b o u t b u yin g s e c u r it ie s t h e y

h a ve r e c e n t ly r e a d a b o u t in t h e p a p e r o r h e a r d a b o u t o n t h e n e ws . S e c u r it ie s t h a t h a ve
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p e r fo r m e d u n u s u a lly we ll o r p o o r ly a r e m o r e like ly t o b e d is c u s s e d in t h e m e d ia , m o r e like ly

t o b e c o n s id e r e d b y in d ivid u a l in ve s t o r s , a n d u lt im a t e ly, m o r e like ly t o b e p u r c h a s e d .

On c e t h e ir a t t e n t io n h a s b e e n d ir e c t e d t o p o t e n t ia l p u r c h a s e s , in ve s t o r s va r y in t h e ir

p r o p e n s it y t o b u y p r e vio u s win n e r s o r p r e vio u s lo s e r s . Th e n u ll h yp o t h e s is t h a t t h e p r o b a -

b ilit y o f b u yin g p r e vio u s win n e r s ( o r lo s e r s ) is t h e s a m e fo r a ll in ve s t o r s in t h is d a t a s e t c a n

b e r e je c t e d ( p < 0 .0 0 1 ) u s in g a Mo n t e Ca r lo t e s t d e s c r ib e d in t h e A p p e n d ix. Th e s e p a r a t io n

b e t we e n t h o s e wh o b u y p r e vio u s win n e r s a n d t h o s e wh o b u y p r e vio u s lo s e r s is g r e a t e s t fo r

s e c u r it ie s wh ic h h a ve e xp e r ie n c e d la r g e p r ic e c h a n g e s .

It m a y b e t h a t t h o s e wh o b u y p r e vio u s win n e r s b e lie ve t h a t s e c u r it ie s fo llo w t r e n d s wh ile

t h o s e wh o b u y p r e vio u s lo s e r s b e lie ve t h e y r e ve r t . Th e in ve s t o r s wh o b e lie ve in t r e n d m a y

b u y p r e vio u s win n e r s t o wh ic h t h e ir a t t e n t io n h a s b e e n d ir e c t e d , wh ile t h o s e wh o b e lie ve in

r e ve r s io n b u y p r e vio u s lo s e r s t o wh ic h t h e ir a t t e n t io n h a s b e e n d ir e c t e d . If in ve s t o r s we r e

a s willin g t o s e ll s e c u r it ie s s h o r t a s t o b u y, we m ig h t e xp e c t t h e m t o a c t ive ly s e ll a s we ll a s

t o a c t ive ly b u y s e c u r it ie s t o wh ic h t h e ir a t t e n t io n wa s d ir e c t e d . B u t m o s t ly t h e s e in ve s t o r s

d o n o t s e ll s h o r t — le s s t h a n 1 p e r c e n t o f t h e s a le s in t h is d a t a s e t a r e s h o r t s a le s . Th e c o s t o f

s h o r t in g is h ig h fo r s m a ll in ve s t o r s wh o u s u a lly r e c e ive n o n e o f t h e in t e r e s t o n t h e p r o c e e d s

o f t h e s h o r t s a le . Fu r t h e r m o r e s h o r t s e llin g is n o t lim it e d in lia b ilit y a n d m a y b e c o n s id e r e d

t o o r is ky b y m a n y in ve s t o r s .

W h ile t h e o r e t ic a l m o d e ls o f fi n a n c ia l m a r ke t s o ft e n t r e a t b u yin g a n d s e llin g s ym m e t r i-

c a lly, fo r m o s t in ve s t o r s t h e d e c is io n t o b u y a s e c u r it y is qu it e d iffe r e n t fr o m t h e d e c is io n t o

s e ll. In t h e fi r s t p la c e , t h e fo r m id a b le s e a r c h p r o b le m fo r p u r c h a s e s d o e s n o t a p p ly t o s a le s .

S in c e m o s t in ve s t o r s d o n ’t s h o r t , t h o s e s e e kin g a s e c u r it y t o s e ll n e e d o n ly c o n s id e r t h e o n e s

t h e y a lr e a d y o wn . Th is is u s u a lly a m a n a g e a b le h a n d fu l— in t h is d a t a s e t t h e a ve r a g e n u m b e r

o f s e c u r it ie s , in c lu d in g b o n d s , m u t u a l fu n d s , a n d o p t io n s a s we ll a s s t o c ks , p e r a c c o u n t is

3 .6 . In ve s t o r s c a n c a r e fu lly c o n s id e r s e llin g e a c h s e c u r it y t h e y o wn r e g a r d le s s o f t h e a t t e n t io n

g ive n it in t h e m e d ia .

Th o u g h t h e s e a r c h fo r s e c u r it ie s t o s e ll is fa r s im p le r , in o t h e r r e s p e c t s t h e d e c is io n t o s e ll

a s e c u r it y is m o r e c o m p le x t h a n t h e d e c is io n t o b u y. W h e n c h o o s in g s e c u r it ie s t o b u y, a n

in ve s t o r o n ly n e e d s t o fo r m e xp e c t a t io n s a b o u t t h e fu t u r e p e r fo r m a n c e o f t h o s e s e c u r it ie s .
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W h e n c h o o s in g s e c u r it ie s t o s e ll, t h e in ve s t o r will c o n s id e r p a s t a s we ll a s fu t u r e p e r fo r m a n c e .

If t h e in ve s t o r is r a t io n a l h e will wa n t t o b a la n c e t h e a d va n t a g e s o r d is a d va n t a g e s o f a n y t a x

lo s s e s o r g a in s h e r e a liz e s fr o m a s a le a g a in s t fu t u r e r e t u r n s h e e xp e c t s a s e c u r it y t o e a r n . If

a n in ve s t o r is p s yc h o lo g ic a lly m o t iva t e d h e m a y wis h t o a vo id r e a liz in g lo s s e s a n d p r e fe r t o

s e ll h is win n e r s . In Fig u r e s 3 a n d 4 in ve s t o r s s e ll n e a r ly t wic e a s m a n y p r e vio u s win n e r s a s

p r e vio u s lo s e r s . U s in g t h is s a m e d a t a s e t , Od e a n ( 1 9 9 8 b ) s h o ws t h a t t h e s e in ve s t o r s s t r o n g ly

p r e fe r t o s e ll t h e ir win n in g in ve s t m e n t s a n d t o h o ld o n t o t h e ir lo s in g in ve s t m e n t e ve n t h o u g h

t h e win n in g in ve s t m e n t s t h e y s e ll s u b s e qu e n t ly o u t p e r fo r m t h e lo s e r s t h e y c o n t in u e t o h o ld .

Je ffr e y H e is le r ( 1 9 9 7 ) a n d Ch ip H e a t h , S t e ve n H u d d a r t , a n d Ma r k L a n g ( 1 9 9 8 ) fi n d t h a t

in ve s t o r s d is p la y s im ila r b e h a vio r wh e n c lo s in g fu t u r e s c o n t r a c t s a n d e xe r c is in g e m p lo ye e

s t o c k o p t io n s . Th is b e h a vio r is p r e d ic t e d b y H e r s h S h e fr in a n d Me ir S t a t m a n ’s d is p o s it io n

t h e o r y ( 1 9 8 5 ) a n d , in m o r e g e n e r a l t e r m s , b y D a n ie l K a h n e m a n a n d A m o s Tve r s ky’s p r o s p e c t

t h e o r y ( 1 9 7 9 ) . It a p p e a r s t h a t fo r m a n y in ve s t o r s t h e d e c is io n t o s e ll a s e c u r it y is m o r e

in fl u e n c e d b y wh a t t h a t s e c u r it y h a s d o n e t h a n b y wh a t it is like ly t o d o .

D is p o s it io n t h e o r y p r e d ic t s t h a t in ve s t o r s will e va lu a t e in ve s t m e n t s r e la t ive t o a r e fe r e n c e

p o in t o r “ b r e a k e ve n ” p r ic e . A n in ve s t m e n t s o ld fo r m o r e t h a n it s r e fe r e n c e p o in t will b e

p e r c e ive d a s a g a in . A n in ve s t m e n t s o ld fo r le s s will b e p e r c e ive d a s a lo s s . In ve s t o r s d o n ’t

like t o a c c e p t a lo s s s o in ve s t m e n t s a b o ve t h e r e fe r e n c e p o in t a r e m o r e like ly t o b e s o ld t h a n

t h o s e b e lo w it . Th e r e fe r e n c e p o in t fo r a n in ve s t m e n t is s o m e t im e s a s s u m e d t o b e it s p u r c h a s e

p r ic e . H o we ve r fo r in ve s t m e n t s t h a t h a ve b e e n h e ld o ve r a wid e r a n g e o f p r ic e s , p u r c h a s e

p r ic e m a y b e o n ly o n e d e t e r m in a n t o f t h e r e fe r e n c e p o in t . Fo r e xa m p le , a h o m e o wn e r wh o

b o u g h t h is h o u s e fo r $ 1 0 0 ,0 0 0 ju s t b e fo r e a r e a l-e s t a t e b o o m , a n d h a d t h e h o u s e a p p r a is e d

fo r $ 2 0 0 ,0 0 0 a ft e r t h e b o o m , m a y n o lo n g e r fe e l h e is “ b r e a kin g e ve n ” if h e s e lls h is h o u s e

fo r $ 1 0 0 ,0 0 0 . A lt e r n a t ive ly, s u p p o s e a n in ve s t o r b u ys a s e c u r it y a t $ 2 0 a s h a r e . Th e s h a r e

p r ic e fa lls o ve r a fe w m o n t h s t o a b o u t $ 1 0 wh e r e it s t a ys fo r t h e n e xt ye a r . If t h e s h a r e p r ic e

t h e n s t a r t s t o r is e r a p id ly, t h e in ve s t o r m a y h a p p ily c h o o s e t o s e ll fo r m u c h le s s t h a n $ 2 0 ,

b e c a u s e h is r e fe r e n c e p o in t h a s fa lle n b e lo w t h e o r ig in a l p u r c h a s e p r ic e .

S u p p o s e t h a t r e fe r e n c e p o in t s a r e m o vin g a ve r a g e s ( wit h s o m e we ig h t in g fu n c t io n ) o f p a s t

p r ic e s .15 W h e n s e c u r it ie s a p p r e c ia t e qu ic kly t h e y g a in r e la t ive t o t h e ir m o vin g a ve r a g e s . A

15Heath, Huddart and Lang (1998) find that the decision to exercise employee security options is a function
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s e c u r it y t h a t h a s lo s t va lu e in r e c e n t m o n t h s will p r o b a b ly b e b e lo w it s r e fe r e n c e p o in t . If

t h e s e c u r it y r is e s r a p id ly o ve r a fe w we e ks , it m ig h t p a s s it s r e fe r e n c e p o in t a n d t h u s b e c o m e

a c a n d id a t e fo r a s a le .

A t t e n t io n fo c u s in g , t h e d is p o s it io n e ffe c t , a n d t h e r e lu c t a n c e t o s e ll s h o r t e xp la in s o m e

o f t h e s e c u r it y r e t u r n p a t t e r n s n o t e d in Fig u r e s 1 -6 . Th e s e a r e p a t t e r n s t h a t p r e c e d e s a le s

a n d p u r c h a s e s . Th e y a r e in d ic a t io n s o f t h e t r a d in g p r a c t ic e s a n d p r e fe r e n c e s o f in ve s t o r s . It

is u s e fu l t o u n d e r s t a n d t h e s e p a t t e r n s , b u t it is n o t s u r p r is in g t h a t t h e y e xis t . Th e p a t t e r n s

t h a t a r e s u r p r is in g t o fi n d a r e t h o s e t h a t fo llo w p u r c h a s e s a n d s a le s . Th e s e p a t t e r n s in d ic a t e

t h a t t h e s e in ve s t o r s a r e in fo r m e d b u t m is u s e t h e ir in fo r m a t io n . In Fig u r e s 1 a n d 2 t h e

s e c u r it ie s in ve s t o r s b u y u n d e r p e r fo r m t h o s e t h e y s e ll. W h e n t h e s e t r a d e s a r e p a r t it io n e d

in t o p u r c h a s e s a n d s a le s o f p r e vio u s win n e r s ( Fig u r e 3 ) , t h e p r e vio u s win n e r s in ve s t o r s b u y

u n d e r p e r fo r m t h o s e t h e y s e ll. Th e s e win n e r s h a ve b e e n o u t p e r fo r m in g t h e m a r ke t fo r a t

le a s t t wo ye a r s p r io r t o b e in g p u r c h a s e d . A ft e r p u r c h a s e t h e y u n d e r p e r fo r m t h e m a r ke t .

It is p o s s ib le t h a t t h e r e t u r n p a t t e r n fo r p r e vio u s win n e r s is c a u s e d b y in ve s t o r s wh o

b u y a t t h e t o p o f a m o m e n t u m c yc le . N a r a s im h a n Ja g a d e e s h a n d S h e r id a n Tit m a n ( 1 9 9 3 )

d o c u m e n t m o m e n t u m p a t t e r n s in s e c u r it y r e t u r n s . Th e y s o r t s e c u r it ie s in t o t h o s e wh ic h

h a ve p e r fo r m e d we ll o r p o o r ly d u r in g s ix-m o n t h fo r m a t io n p e r io d s . In t h e s u b s e qu e n t ye a r

t h e s e c u r it ie s t h a t p r e vio u s ly d id we ll c o n t in u e t o o u t p e r fo r m t h o s e t h a t p r e vio u s ly d id

p o o r ly. A ft e r o n e ye a r t h e s e t r e n d s r e ve r s e s o m e wh a t . Jo h n R . N o fs in g e r a n d R ic h a r d W .

S ia s ( 1 9 9 6 ) fi n d t h a t t h e r e ve r s a ls a r e m o s t ly c o n fi n e d t o s e c u r it ie s wit h h ig h p e r c e n t a g e s

o f in d ivid u a l in ve s t o r o wn e r s h ip . If t h e r is e o f m o m e n t u m s e c u r it ie s is , in p a r t , d r ive n b y

t h e p u r c h a s e s o f “ m o m e n t u m t r a d e r s ,” t h e n , wh e n t h e la s t m o m e n t u m t r a d e r h a s t a ke n

h is p o s it io n , t h e r is e m a y s t a ll. If m o m e n t u m t r a d e r s h a ve p u s h e d p r ic e b e yo n d u n d e r lyin g

va lu e t h e n t h e p r ic e is like ly t o fa ll wh e n n e w in fo r m a t io n b e c o m e s a va ila b le . In d ivid u a l

in ve s t o r s wh o fo llo w m o m e n t u m s t r a t e g ie s m a y b e a m o n g t h e la s t m o m e n t u m t r a d e r s t o

b u y t h e s e s e c u r it ie s a n d a m o n g t h e fi r s t t o s u ffe r lo s s e s wh e n t r e n d s r e ve r s e . S o m e o f t h e

u n d e r p e r fo r m a n c e o f s e c u r it ie s t h e s e in ve s t o r s b u y r e la t ive t o t h o s e t h e y s e ll m a y b e d u e t o

m is t im in g o f m o m e n t u m c yc le s .

maximum price of the underlying security over the previous year.
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Th e s a m e r e a s o n in g wo u ld n o t n e c e s s a r ily a p p ly o n t h e d o wn s id e . In ve s t o r s wh o fo llo w

m o m e n t u m s t r a t e g ie s m ig h t n o t s e ll s e c u r it ie s t h a t h a ve fa lle n s im p ly b e c a u s e t h e y d o n ’t

a lr e a d y o wn t h e s e s e c u r it ie s a n d t h e y d o n ’t like t o s e ll s h o r t . If t h e y d o o wn s e c u r it ie s t h a t

h a ve fa lle n t h e y m a y c h o o s e n o t t o s e ll t h e m b e c a u s e o f d is p o s it io n e ffe c t s ( i.e ., t h e y d o n ’t

like t o r e a liz e lo s s e s ) .

Th e s e e xp la n a t io n s fo r t h e r e t u r n p a t t e r n s fo u n d in t h e s e d a t a a r e s p e c u la t io n s . Fu r t h e r

r e s e a r c h is n e e d e d t o u n d e r s t a n d wh y in d ivid u a l in ve s t o r s c h o o s e t h e s e c u r it ie s t h e y c h o o s e

a n d wh y t h e y c h o o s e s o p o o r ly.

W h e n e ve r it is s u g g e s t e d t h a t in ve s t o r s b e h a ve s u b -o p t im a lly t h e qu e s t io n a r is e s “ wh y

d o n ’t t h e y le a r n ?” It is p o s s ib le t h a t t h e y d o le a r n , b u t s lo wly. E qu it y m a r ke t s a r e n o is y

p la c e s t o le a r n . Mo s t o f t h e in fe r e n c e s d r a wn in t h is p a p e r c o u ld n o t b e m a d e wit h t h e

s a m p le s iz e s a va ila b le t o m o s t in ve s t o r s . It is like ly t h a t m a n y in ve s t o r s n e ve r m a ke t h e

s o r t o f e va lu a t ive c o m p a r is o n s m a d e h e r e . Th e y d o n ’t , fo r e xa m p le , r o u t in e ly lo o k u p t h e

p e r fo r m a n c e o f a s e c u r it y t h e y s o ld s e ve r a l m o n t h s a g o a n d c o m p a r e it t o t h e p e r fo r m a n c e o f

a s e c u r it y t h e y b o u g h t in it s s t e a d . Th e d is p o s it io n e ffe c t , t o o , m a y s lo w le a r n in g . In ve s t o r s

t e n d t o s e ll win n in g in ve s t m e n t s a n d h o ld o n t o lo s e r s . If t h e y we ig h r e a liz e d g a in s m o r e

h e a vily t h a n “ p a p e r ” lo s s e s wh e n e va lu a t in g t h e ir p e r s o n a l p e r fo r m a n c e , t h e y m a y fe e l t h e y

a r e d o in g b e t t e r t h a n t h e y a r e . D u r in g t h e s e ve n ye a r s c o ve r e d b y t h e d a t a , 5 5 p e r c e n t o f

t h e o r ig in a l a c c o u n t s d r o p o u t o f t h e s a m p le . A b o u t h a lf o f t h e s e d r o p in t h e fi r s t ye a r ,

p e r h a p s a s a r e s p o n s e t o t h e m a r ke t c r a s h o f Oc t o b e r 1 9 8 7 . W h ile t h e r e a r e m a n y r e a s o n s

t o c lo s e a n a c c o u n t , s o m e in ve s t o r s m a y h a ve c lo s e d t h e ir a c c o u n t s b e c a u s e t h e y d id le a r n

t h a t t h e y we r e n o t a s g o o d a t p ic kin g s e c u r it ie s a s t h e y h a d a n t ic ip a t e d .

In a g g r e g a t e t h e in ve s t o r s in t h is s t u d y m a ke t r a d in g c h o ic e s wh ic h le a d t o b e lo w m a r ke t

r e t u r n s . Th is d o e s n o t m e a n t h e s e in ve s t o r s lo s e m o n e y. 1 9 8 7 t h r o u g h 1 9 9 3 we r e g o o d ye a r s

t o b e in t h e s t o c k m a r ke t a n d m o s t o f t h e s e in ve s t o r s a r e p r o b a b ly h a p p y t h a t t h e y we r e .

Th e d is c o u n t b r o ke r a g e c u s t o m e r s in t h is s t u d y m a ke s o m e p o o r t r a d in g c h o ic e s . Ot h e r

g r o u p s o f t r a d e r s m a ke b a d c h o ic e s a s we ll. Je n s e n ( 1 9 6 8 ) , L a ko n is h o k, A n d r ie S h le ife r ,

a n d R o b e r t V is h n y ( 1 9 9 2 ) , a n d B u r t o n G. Ma lkie l ( 1 9 9 5 ) s h o w t h a t a c t ive m o n e y m a n a g e r s
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u n d e r p e r fo r m r e le va n t m a r ke t in d ic e s . W h ile t h is m a y in d ic a t e p o o r ju d g m e n t , a g e n c y c o n -

s id e r a t io n s c o u ld a ls o m o t iva t e a c t ive m a n a g e r s t o m a ke c h o ic e s t h e y wo u ld n o t o t h e r wis e

m a ke . In ve s t o r s wit h d is c o u n t b r o ke r a g e a c c o u n t s a r e s t u d ie d in t h is p a p e r fo r t wo r e a s o n s .

Fir s t , a d is c o u n t b r o ke r a g e fi r m wa s g e n e r o u s e n o u g h t o m a ke t h e d a t a a va ila b le . S e c o n d ,

d is c o u n t c u s t o m e r s t r a d e m o s t ly fo r t h e m s e lve s a n d wit h o u t a g e n c y c o n c e r n s ; t h e y a r e t h e r e -

fo r e we ll s u it e d fo r t e s t in g b e h a vio r a l t h e o r ie s o f fi n a n c e . It wo u ld b e in s t r u c t ive t o r e p e a t

t h is s t u d y fo r o t h e r g r o u p s o f t r a d e r s .

Th is is a s t u d y o f t h e t r a d in g o f in d ivid u a l in ve s t o r s wit h d is c o u n t b r o ke r a g e a c c o u n t s .

W h a t e ffe c t , if a n y, t h e t r a d in g o f t h e s e in ve s t o r s will h a ve o n m a r ke t p r ic e s will a ls o d e p e n d

o n t h e t r a d in g o f o t h e r m a r ke t p a r t ic ip a n t s wh o m a y fo llo w ve r y d iffe r e n t t r a d in g p r a c t ic e s .

V Conclusion

Th is p a p e r t a ke s a fi r s t s t e p t o wa r d s d e m o n s t r a t in g t h a t o ve r a ll t r a d in g vo lu m e in e qu it y

m a r ke t s is e xc e s s ive b y s h o win g t h a t it is e xc e s s ive fo r a p a r t ic u la r g r o u p o f in ve s t o r s : t h o s e

wit h d is c o u n t b r o ke r a g e a c c o u n t s . Th e s e in ve s t o r s t r a d e e xc e s s ive ly in t h e s e n s e t h a t t h e ir

r e t u r n s a r e , o n a ve r a g e , r e d u c e d t h r o u g h t r a d in g . E ve n a ft e r e lim in a t in g m o s t t r a d e s t h a t

m ig h t b e m o t iva t e d b y liqu id it y d e m a n d s , t a x-lo s s s e llin g , p o r t fo lio r e b a la n c in g , o r a m o ve

t o lo we r -r is k s e c u r it ie s , t r a d in g s t ill lo we r s r e t u r n s . I t e s t t h e h yp o t h e s is t h a t in ve s t o r s t r a d e

e xc e s s ive ly b e c a u s e t h e y a r e o ve r c o n fi d e n t . Ove r c o n fi d e n t in ve s t o r s m a y t r a d e e ve n wh e n

t h e ir e xp e c t e d g a in s t h r o u g h t r a d in g a r e n o t e n o u g h t o o ffs e t t r a d in g c o s t s . In fa c t , e ve n

wh e n t r a d in g c o s t s a r e ig n o r e d , t h e s e in ve s t o r s a c t u a lly lo we r t h e ir r e t u r n s t h r o u g h t r a d in g .

Th is r e s u lt is m o r e e xt r e m e t h a n is p r e d ic t e d b y o ve r c o n fi d e n c e a lo n e .

I e xa m in e r e t u r n p a t t e r n s b e fo r e a n d a ft e r t h e p u r c h a s e s a n d s a le s m a d e b y t h e s e in -

ve s t o r s . Th e in ve s t o r s t e n d t o b u y s e c u r it ie s t h a t h a ve r is e n o r fa lle n m o r e o ve r t h e p r e vio u s

s ix m o n t h s t h a n t h e s e c u r it ie s t h e y s e ll. Th e y s e ll s e c u r it ie s t h a t h a ve , o n a ve r a g e , r is e n

r a p id ly in r e c e n t we e ks . A n d t h e y s e ll fa r m o r e p r e vio u s win n e r s t h a n lo s e r s . I s u g g e s t t h a t

t h e s e p a t t e r n s c a n b e e xp la in e d b y t h e d iffi c u lt y o f e va lu a t in g t h e la r g e n u m b e r o f s e c u r it ie s

a va ila b le fo r in ve s t o r s t o b u y, b y in ve s t o r s ’ t e n d e n c y t o le t t h e ir a t t e n t io n b e d ir e c t e d b y o u t -

s id e s o u r c e s s u c h a s t h e fi n a n c ia l m e d ia , b y t h e d is p o s it io n e ffe c t , a n d b y in ve s t o r s ’ r e lu c t a n c e
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t o s e ll s h o r t . R e t u r n p a t t e r n s a ft e r p u r c h a s e s a n d s a le s a r e m o r e d iffi c u lt t o u n d e r s t a n d . It

is p o s s ib le t h a t s o m e o f t h e s e in ve s t o r s a r e a m o n g t h e la s t b u ye r s t o c o n t r ib u t e t o t h e r is e o f

o ve r va lu e d m o m e n t u m s e c u r it ie s a n d a r e a m o n g t h e fi r s t t o s u ffe r lo s s e s wh e n t h e s e s e c u r it ie s

d e c lin e . W h a t is m o r e c e r t a in is t h a t t h e s e in ve s t o r s d o h a ve u s e fu l in fo r m a t io n wh ic h t h e y

a r e s o m e h o w m is in t e r p r e t in g .

2 5



Refer ences

A lp e r t , Ma r c a n d R a iffa , H o wa r d . “ A P r o g r e s s R e p o r t o n t h e Tr a in in g o f P r o b a b ilit y A s s e s -
s o r s .” in D a n ie l K a h n e m a n , P a u l S lo vic , a n d A m o s Tve r s ky e d s ., Ju d g m e n t U n d e r U n c e r t a in t y:
H e u r is t ic s a n d B ia s e s . Ca m b r id g e a n d N e w Y o r k: Ca m b r id g e U n ive r s it y P r e s s , 1 9 8 2 , p p .
2 9 4 -3 0 5 .

B a d r in a t h , S . G. a n d L e we lle n , W ilb e r G., “ E vid e n c e o n Ta x-m o t iva t e d S e c u r it ie s Tr a d in g
B e h a vio r .” Jo u r n a l o f Fin a n c e , Ma r c h 1 9 9 1 , 4 6 ( 1 ) , 3 6 9 -3 8 2 .

B a r b e r , B r a d M. a n d L yo n , Jo h n D . “ Fir m S iz e , B o o k-t o -m a r ke t R a t io , a n d S e c u r it y R e t u r n s :
A H o ld o u t S a m p le o f Fin a n c ia l Fir m s .” Jo u r n a l o f Fin a n c e Ju n e 1 9 9 7 , 5 2 ( 2 ) , p p . 8 7 5 -8 8 3 .

B a r b e r , B r a d M.; L yo n , Jo h n D . a n d Ts a i, Ch ih -L in g . “ H o ld in g S iz e W h ile Im p r o vin g P o we r
in Te s t s o f L o n g -r u n A b n o r m a l S t o c k R e t u r n s .” Jo u r n a l o f Fin a n c e , Fe b r u a r y 1 9 9 9 , 5 4 ( 1 ) ,
p p . 1 6 5 -2 0 2 .

B a r b e r , B r a d M. a n d Od e a n , Te r r a n c e . “ Tr a d in g is H a z a r d o u s t o Y o u r W e a lt h : Th e Co m m o n
S t o c k In ve s t m e n t P e r fo r m a n c e o f In d ivid u a l In ve s t o r s .” Fo r t h c o m in g Jo u r n a l o f Fin a n c e ,
1 9 9 9 a .

. “ B o ys will b e B o ys : Ge n d e r , Ove r c o n fi d e n c e , a n d Co m m o n S t o c k In ve s t m e n t .” W o r k-
in g p a p e r , U n ive r s it y o f Ca lifo r n ia , D a vis , 1 9 9 9 b .

B e n a r t z i, S h lo m o a n d Th a le r , R ic h a r d H . 1 9 9 5 , “ Myo p ic L o s s A ve r s io n a n d t h e E qu it y
P r e m iu m P u z z le .” Qu a r t e r ly Jo u r n a l o f E c o n o m ic s , Fe b r u a r y 1 9 9 5 , 1 1 0 ( 1 ) , p p . 7 3 -9 2 .

B e n o s , A le xa n d r o s V . “ Ove r c o n fi d e n t S p e c u la t o r s in Ca ll Ma r ke t s : Tr a d e P a t t e r n s a n d
S u r viva l.” Fo r t h c o m in g Jo u r n a l o f Fin a n c ia l Ma r ke t s , 1 9 9 8 .

B r o c k, W illia m ; L a ko n is h o k, Jo s e f a n d L e B a r o n , B la ke . “ S im p le Te c h n ic a l Tr a d in g R u le s
a n d t h e S t o c h a s t ic P r o p e r t ie s o f S t o c k R e t u r n s .” Jo u r n a l o f Fin a n c e , D e c e m b e r 1 9 9 2 , 4 7 ( 5 ) ,
p p . 1 7 3 1 -1 7 6 4 .
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K a h n e m a n , D a n ie l a n d Tve r s ky, A m o s . “ P r o s p e c t Th e o r y: A n A n a lys is o f D e c is io n U n d e r
R is k.” E c o n o m e t r ic a Ma r c h 1 9 7 9 , 4 7 ( 2 ) , 2 6 3 -2 9 1 .

K yle , A lb e r t S . a n d W a n g , F. A lb e r t . “ S p e c u la t io n D u o p o ly wit h A g r e e m e n t t o D is a g r e e :
Ca n Ove r c o n fi d e n c e S u r vive t h e Ma r ke t Te s t ?” Jo u r n a l o f Fin a n c e , D e c e m b e r 1 9 9 7 , 5 2 ( 5 ) ,
p p . 2 0 7 3 -2 0 9 0 .
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L a ko n is h o k, Jo s e f; S h le ife r , A n d r e i a n d V is h n y, R o b e r t W . “ Th e S t r u c t u r e a n d P e r fo r -
m a n c e o f t h e Mo n e y Ma n a g e m e n t In d u s t r y.” B r o o kin g s P a p e r s o n E c o n o m ic A c t ivit y Mi-
c r o e c o n o m ic s 1 9 9 2 , 3 3 9 -3 9 1 .

L a ko n is h o k, Jo s e f a n d S m id t , S e ym o u r . “ V o lu m e fo r W in n e r s a n d L o s e r s : Ta xa t io n a n d
Ot h e r Mo t ive s fo r S t o c k Tr a d in g .” Jo u r n a l o f Fin a n c e , S e p t e m b e r 1 9 8 6 , 4 1 ( 4 ) , p p . 9 5 1 -9 7 4 .

L a n g e r , E lle n J. a n d R o t h , Ja n e . “ H e a d s I win , t a ils it ’s c h a n c e : Th e Illu s io n o f Co n t r o l a s
a Fu n c t io n o f t h e S e qu e n c e o f Ou t c o m e s in a P u r e ly Ch a n c e Ta s k.” Jo u r n a l o f P e r s o n a lit y
a n d S o c ia l P s yc h o lo g y D e c e m b e r 1 9 7 5 , 3 2 ( 6 ) , p p . 9 5 1 -9 5 5 .

L ic h t e n s t e in , S a r a h ; Fis c h h o ff, B a r u c h a n d P h illip s , L a wr e n c e . “ Ca lib r a t io n o f P r o b a b ili-
t ie s : Th e S t a t e o f t h e A r t t o 1 9 8 0 .” in D a n ie l K a h n e m a n , P a u l S lo vic , a n d A m o s Tve r s ky
e d s ., Ju d g m e n t U n d e r U n c e r t a in t y: H e u r is t ic s a n d B ia s e s . Ca m b r id g e a n d N e w Y o r k: Ca m -
b r id g e U n ive r s it y P r e s s , 1 9 8 2 , p p . 3 0 6 -3 3 4 .

L o u g h r a n , Tim a n d R it t e r , Ja y R . “ Th e N e w Is s u e s P u z z le .” Th e Jo u r n a l o f Fin a n c e , Ma r c h
1 9 9 5 , 5 0 ( 1 ) , p p . 2 3 -5 1 .

Ma lkie l, B u r t o n G. “ R e t u r n s fr o m In ve s t in g in E qu it y Mu t u a l Fu n d s 1 9 7 1 t o 1 9 9 1 .” Jo u r n a l
o f Fin a n c e , Ju n e 1 9 9 5 , 5 0 ( 2 ) , p p . 5 4 9 -5 7 2 .

Mille r , D a le T., a n d Mic h a e l R o s s , “ S e lf-s e r vin g B ia s e s in A t t r ib u t io n o f Ca u s a lit y: Fa c t o r
Fic t io n ?” P s yc h o lo g ic a l B u lle t in , Ma r c h 1 9 7 5 , 8 2 ( 2 ) , p p . 2 1 3 -2 2 5 .

N o fs in g e r , Jo h n R . a n d S ia s , R ic h a r d W . “ H e r d in g a n d Fe e d b a c k Tr a d in g b y In s t it u t io n a l
a n d In d ivid u a l In ve s t o r s .” Fo r t h c o m in g Jo u r n a l o f Fin a n c e , 1 9 9 8 .

Od e a n , Te r r a n c e “ V o lu m e , V o la t ilit y, P r ic e a n d P r o fi t A h e n A ll A r a d e s A r e A b o ve A ve r a g e .”
Jo u r n a l o f Fin a n c e , D e c e m b e r 1 9 9 8 a , 5 3 ( 6 ) , p p . 1 8 8 7 -1 9 3 4 .

. “ A r e In ve s t o r s R e lu c t a n t t o R e a liz e Th e ir L o s s e s ?” Jo u r n a l o f Fin a n c e Oc t o b e r 1 9 9 8 b ,
5 3 ( 5 ) , p p . 1 7 7 5 -1 7 9 8 .

R it t e r , Ja y R . “ Th e L o n g -r u n P e r fo r m a n c e o f In it ia l P u b lic Offe r in g s .” Jo u r n a l o f Fin a n c e ,
Ma r c h 1 9 9 1 , 4 6 ( 1 ) , p p . 3 -2 7 .

S c h la r b a u m , Ga r y; L e we lle n , W ilb e r a n d L e a s e , R o n a ld . “ R e a liz e d R e t u r n s o n Co m m o n
S t o c k In ve s t m e n t s : Th e E xp e r ie n c e o f In d ivid u a l In ve s t o r s .” Jo u r n a l o f B u s in e s s , A p r il 1 9 7 8 ,
5 1 ( 2 ) , p p . 2 9 9 -3 2 5 .

S h e fr in , H e r s h a n d S t a t m a n , Me ir . “ Th e D is p o s it io n t o S e ll W in n e r s To o E a r ly a n d R id e
L o s e r s To o L o n g : Th e o r y a n d E vid e n c e ” Jo u r n a l o f Fin a n c e , Ju ly 1 9 9 5 , 4 0 ( 3 ) , p p . 7 7 7 -7 9 0 .
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Appendix

I u s e a Mo n t e Ca r lo s im u la t io n t o t e s t t h e h yp o t h e s is t h a t in ve s t o r s va r y in t h e ir p r o p e n -
s it y t o b u y p r e vio u s win n e r s a n d p r e vio u s lo s e r s . Two t e s t s t a t is t ic s a r e e m p lo ye d : t h e
p r o p o r t io n o f a c c o u n t s b u yin g o n ly p r e vio u s win n e r s o r o n ly p r e vio u s lo s e r s , a n d t h e a ve r -
a g e o f |Nw −Nl| wh e r e Nw a n d Nl a r e t h e n u m b e r o f p r e vio u s win n e r s a n d p r e vio u s lo s e r s
p u r c h a s e d in a n a c c o u n t . Th e s e t wo s t a t is t ic s a r e fi r s t c a lc u la t e d fr o m t h e d a t a a n d t h e n
s im u la t e d u n d e r t h e n u ll h yp o t h e s is t h a t e a c h in ve s t o r h a s t h e s a m e p r o b a b ilit y o f b u yin g
a p r e vio u s win n e r a s e ve r y o t h e r in ve s t o r . Fo r t h e s im u la t io n t h e p r o b a b ilit y o f b u yin g a
p r e vio u s win n e r is s e t t o b e t h e e m p ir ic a lly o b s e r ve d r a t io o f p r e vio u s win n e r s b o u g h t t o p r e -
vio u s win n e r s p lu s p r e vio u s lo s e r s b o u g h t . Ob s e r va t io n s a r e t a ke n o n ly fr o m a c c o u n t s wit h
m o r e t h a n o n e p u r c h a s e o f a p r e vio u s win n e r o r p r e vio u s lo s e r . Fo r e a c h a c c o u n t t h e s a m e
n u m b e r o f s im u la t e d p u r c h a s e s a r e g e n e r a t e d a s a r e o b s e r ve d in t h e s a m p le . E a c h s im u la t e d
p u r c h a s e is d r a wn a s e it h e r a p r e vio u s win n e r o r p r e vio u s lo s e r . W h e n s im u la t e d p u r c h a s e s
h a ve b e e n d r a wn fo r e a c h a c c o u n t t h e t wo t e s t s t a t is t ic s a r e c a lc u la t e d . Th is p r o c e s s is
r e p e a t e d 1 ,0 0 0 t im e s a n d fo r e a c h t e s t s t a t is t ic t h e 1 ,0 0 0 o b s e r va t io n s c o n s t it u t e a s im u la t e d
d is t r ib u t io n . W h e n p r e vio u s win n e r s ( lo s e r s ) a r e s im p ly d e fi n e d t o b e s e c u r it ie s wh ic h h a d
a p o s it ive ( n e g a t ive ) r e t u r n o ve r t h e s ix m o n t h s p r io r t o p u r c h a s e ( a s in Fig u r e s 3 a n d 4 ) ,
t h e a ve r a g e n u m b e r o f p u r c h a s e s p e r a c c o u n t is 8 .4 . Th e fr a c t io n o f a c c o u n t s b u yin g o n ly
p r e vio u s win n e r s o r p r e vio u s lo s e r s is 0 .2 6 5 , wh ile in t h e 1 ,0 0 0 s im u la t io n s t h e la r g e s t fr a c -
t io n o f a c c o u n t s b u yin g o n ly p r e vio u s win n e r s o r p r e vio u s lo s e r s is 0 .2 5 2 . In t h e a c t u a l d a t a
|Nw −Nl| is 3 .6 wh ile in t h e 1 ,0 0 0 s im u la t io n s t h e la r g e s t va lu e o f |Nw −Nl| is 2 .6 . U s in g
e it h e r s t a t is t ic we c a n r e je c t t h e n u ll h yp o t h e s is t h a t e a c h in ve s t o r h a s t h e s a m e p r o p e n s it y
fo r b u yin g win n e r s a n d lo s e r s ( p < 0 .0 0 1 ) . If b ig win n e r s a r e d e fi n e d t o b e s e c u r it ie s t h a t
r e t u r n e d 6 0 p e r c e n t o r m o r e in t h e p r e vio u s 6 m o n t h s ( a b o u t t h e a ve r a g e in Fig u r e 3 ) a n d
b ig lo s e r s a r e t h o s e t h a t r e t u r n e d -4 0 p e r c e n t o r le s s ( a b o u t t h e a ve r a g e in Fig u r e 4 ) , t h e n o f
t h e 1 1 9 7 in ve s t o r s wh o b o u g h t m o r e t h a n o n e b ig win n e r o r b ig lo s e r ( 4 .5 s u c h p u r c h a s e s o n
a ve r a g e ) , 5 5 5 b o u g h t o n ly b ig win n e r s o r o n ly b ig lo s e r s . In 1 0 0 0 s im u la t io n s b a s e d o n t h e
a s s u m p t io n t h a t a ll in ve s t o r s h a d t h e s a m e p r o b a b ilit y a s e a c h o t h e r fo r b u yin g b ig win n e r s
( o r b ig lo s e r s ) , a t m o s t 4 5 7 b o u g h t o n ly win n e r s o r o n ly lo s e r s . Th e n u ll h yp o t h e s is t h a t
e a c h in ve s t o r h a s t h e s a m e p r o p e n s it y fo r b u yin g b ig win n e r s a n d b ig lo s e r s c a n b e r e je c t e d
( p < 0 .0 0 1 ) .
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Ta b le 1 :

Aver age Retur ns Following P ur chases and Sales.

A ve r a g e p e r c e n t r e t u r n s a r e c a lc u la t e d fo r t h e 8 4 , 2 5 2 , a n d 5 0 4 t r a d in g d a ys fo llo win g p u r -
c h a s e s a n d fo llo win g s a le s in t h e d a t a s e t t r a d e s fi le . U s in g a b o o t s t r a p p e d e m p ir ic a l d is t r i-
b u t io n fo r t h e d iffe r e n c e in r e t u r n s fo llo win g b u ys a n d fo llo win g s e lls , t h e n u ll h yp o t h e s e s N 1
a n d N 2 c a n b e r e je c t e d wit h p -va lu e s g ive n in p a r e n t h e s e s . N 1 is t h e n u ll h yp o t h e s is t h a t
t h e a ve r a g e r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir p u r c h a s e is a t le a s t 5 .9 p e r c e n t g r e a t e r
t h a n t h e a ve r a g e r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir s a le . N 2 is t h e n u ll h yp o t h e s is t h a t
t h e a ve r a g e r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir p u r c h a s e is g r e a t e r t h a n o r e qu a l t o t h e
a ve r a g e r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir s a le .

P a n e l A : A ll Tr a n s a c t io n s

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 4 9 9 4 8 1 .8 3 5 .6 9 -2 4 .0 0
S a le s 4 7 5 3 5 3 .1 9 9 .0 0 2 7 .3 2
D iffe r e n c e -1 .3 6 -3 .3 1 -3 .3 2
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 2 )

P a n e l B : P u r c h a s e s wit h in 3 we e ks o f s a le s . S a le s fo r p r o fi t a n d o f t o t a l p o s it io n . S iz e
d e c ile o f p u r c h a s e le s s t h a n o r e qu a l t o s iz e d e c ile o f s a le .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 7 5 0 3 0 .1 1 5 .4 5 2 2 .3 1
S a le s 5 3 3 1 2 .6 2 1 1 .2 7 3 1 .2 2
D iffe r e n c e -2 .5 1 -5 .8 2 -8 .9 1
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 2 ) ( .0 0 3 ) ( .0 1 9 )

P a n e l C: Th e 1 0 p e r c e n t o f in ve s t o r s wh o t r a d e t h e m o s t .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 2 9 0 7 8 2 .1 3 7 .0 7 2 5 .2 8
S a le s 2 6 7 3 2 3 .0 4 9 .7 6 2 8 .7 8
D iffe r e n c e -0 .9 1 -2 .6 9 -3 .5 0
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 1 ) ( .0 0 1 ) ( .0 1 0 )
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P a n e l D : Th e 9 0 p e r c e n t o f in ve s t o r s wh o t r a d e t h e le a s t .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 2 0 8 7 0 1 .4 3 3 .7 3 2 2 .1 8
S a le s 2 0 8 0 3 3 .3 9 8 .0 1 2 5 .4 4
D iffe r e n c e -1 .9 6 -4 .2 8 -3 .2 6
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )

P a n e l E : 1 9 8 7 -1 9 8 9 .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 2 5 2 5 6 0 .0 5 1 .4 7 2 0 .4 4
S a le s 2 6 7 3 2 1 .7 0 4 .8 8 2 2 .9 5
D iffe r e n c e -1 .6 5 -3 .4 1 -2 .5 1
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 6 )

P a n e l F: 1 9 9 0 -1 9 9 3 .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 2 9 0 7 8 4 .6 7 1 2 .2 9 3 2 .0 4
S a le s 2 6 7 3 2 5 .9 3 1 6 .4 4 3 8 .8 9
D iffe r e n c e -1 .2 6 -4 .1 5 -6 .8 5
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 4 ) ( .0 0 1 ) ( .0 0 5 )
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Ta b le 2 :

M onthly Abnor mal Retur ns for Calendar -T ime P or tfolios

R a w r e t u r n s ( P a n e l A ) a r e RBt − RSt, wh e r e RBt is t h e p e r c e n t r e t u r n in m o n t h t o n a
e qu a lly we ig h t e d p o r t fo lio wit h o n e p o s it io n in a s e c u r it y fo r e a c h o c c u r a n c e o f a p u r c h a s e
o f t h a t s e c u r it y b y a n y in ve s t o r in t h e d a t a s e t in t h e fo u r , t we lve , o r t we n t y-fo u r m o n t h s
( t h e fo r m a t io n p e r io d ) p r e c e e d in g m o n t h t a n d RSt is t h e p e r c e n t r e t u r n in m o n t h t o n a
e qu a lly we ig h t e d p o r t fo lio wit h o n e p o s it io n in a s e c u r it y fo r e a c h o c c u r a n c e o f a s a le o f t h a t
s e c u r it y b y a n y in ve s t o r in t h e d a t a s e t in t h e fo u r , t we lve , o r t we n t y-fo u r m o n t h s p r e c e e d in g
m o n t h t. Th e CA P M in t e r c e p t is e s t im a t e d fr o m a t im e -s e r ie s r e g r e s s io n o f RBt − RSt o n
t h e m a r ke t e xc e s s r e t u r n Rmt −Rrf . Th e Fa m a -Fr e n c h Th r e e -Fa c t o r in t e r c e p t is e s t im a t e d
fr o m a t im e -s e r ie s r e g r e s s io n s o f RBt − RSt o n t h e m a r ke t e xc e s s r e t u r n , a z e r o -in ve s t m e n t
s iz e p o r t fo lio ( SMBt ) , a n d a z e r o -in ve s t m e n t b o o k-t o -m a r ke t p o r t fo lio ( HMLt ) . S t a n d a r d
e r r o r s a r e in p a r e n t h e s e s .

Fo r m a t io n 4 1 2 2 4
P e r io d Mo n t h s Mo n t h s Mo n t h s

P a n e l A : R a w R e t u r n s
R e t u r n -0 .2 9 3 ∗∗∗ -0 .2 2 5 ∗∗∗ -0 .1 3 7 ∗∗

( 0 .0 8 1 ) ( 0 .0 7 1 ) ( 0 .0 6 7 )
P a n e l B : CA P M In t e r c e p t

E xc e s s R e t u r n -0 .3 1 1 ∗∗∗ -0 .2 3 4 ∗∗∗ -0 .1 5 2 ∗∗

( 0 .0 8 0 ) ( 0 .0 7 3 ) ( 0 .0 6 8 )
B e t a 0 .0 3 6 ∗∗ -0 .0 1 2 0 .0 2 0

( 0 .0 1 8 ) ( 0 .0 2 0 ) ( 0 .0 1 8 )
P a n e l B : Fa m a -Fr e n c h Th r e e -Fa c t o r In t e r c e p t

E xc e s s R e t u r n -0 .2 4 9 ∗∗∗ -0 .2 0 7 ∗∗∗ -0 .1 3 6 ∗∗

( 0 .0 7 5 ) ( 0 .0 7 0 ) ( 0 .0 6 5 )
B e t a -0 .0 0 1 -0 .0 0 7 0 .0 0 8

( 0 .0 1 9 ) ( 0 .0 2 0 ) ( 0 .0 1 9 )
S iz e Co e ffi c ie n t 0 .0 3 1 0 .0 7 5 ∗∗∗ 0 .0 6 8 ∗∗∗

( 0 .0 2 8 ) ( 0 .0 2 6 ) ( 0 .0 2 4 )
H ML Co e ffi c ie n t -0 .1 3 8 ∗∗∗ -.0 5 1 -0 .0 2 5

( 0 .0 3 5 ) ( 0 .0 3 2 ) ( 0 .0 2 9 )

∗∗∗,∗∗ - s ig n ifi c a n t a t t h e 1 , a n d 5 % le ve l, r e s p e c t ive ly. Th e n u ll h yp o t h e s is fo r b e t a ( t h e
c o e ffi c ie n t e s t im a t e o n t h e m a r ke t e xc e s s r e t u r n ) is H0 : β = 1 .
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Ta b le 3 :

Aver age M ar ket-Adjusted Retur ns Following P ur chases and Sales.

A ve r a g e p e r c e n t r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x a r e c a lc u la t e d fo r t h e
8 4 , 2 5 2 , a n d 5 0 4 t r a d in g d a ys fo llo win g p u r c h a s e s a n d fo llo win g s a le s in t h e d a t a s e t t r a d e s
fi le . U s in g a b o o t s t r a p p e d e m p ir ic a l d is t r ib u t io n fo r t h e d iffe r e n c e in m a r ke t -a d ju s t e d r e -
t u r n s fo llo win g b u ys a n d fo llo win g s e lls , t h e n u ll h yp o t h e s e s N 1 a n d N 2 c a n b e r e je c t e d wit h
p -va lu e s g ive n in p a r e n t h e s e s . N 1 is t h e n u ll h yp o t h e s is t h a t t h e a ve r a g e m a r ke t -a d ju s t e d
r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir p u r c h a s e is a t le a s t 5 .9 p e r c e n t g r e a t e r t h a n t h e
a ve r a g e m a r ke t -a d ju s t e d r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir s a le . N 2 is t h e n u ll h y-
p o t h e s is t h a t t h e a ve r a g e m a r ke t -a d ju s t e d r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o t h e ir p u r c h a s e
is g r e a t e r t h a n o r e qu a l t o t h e a ve r a g e m a r ke t -a d ju s t e d r e t u r n s t o s e c u r it ie s s u b s e qu e n t t o
t h e ir s a le . Th is t a b le r e p o r t s r e s u lt s fo r a ll in ve s t o r s o ve r t h e e n t ir e s a m p le p e r io d .

8 4 Tr a d in g 2 5 2 Tr a d in g 5 0 4 Tr a d in g
n D a ys L a t e r D a ys L a t e r D a ys L a t e r

P u r c h a s e s 4 9 9 4 8 -1 .3 3 -2 .6 8 -0 .6 8
S a le s 4 7 5 3 5 0 .1 2 0 .5 4 2 .8 9
D iffe r e n c e -1 .4 5 -3 .2 2 -3 .5 7
N 1 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 1 )
N 2 ( .0 0 1 ) ( .0 0 1 ) ( .0 0 2 )
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Fig u r e 1 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x fo r a ll s e c u r it ie s
b o u g h t a n d s o ld . 4 6 ,8 3 0 b o u g h t . 4 4 ,2 6 5 s o ld .
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Fig u r e 2 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x fo r s e c u r it ie s b o u g h t
a n d s o ld b y t h e 9 0 p e r c e n t o f in ve s t o r s wh o t r a d e d le a s t . 2 0 ,8 7 0 b o u g h t . 2 0 ,8 0 3 s o ld .
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Fig u r e 3 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x fo r s e c u r it ie s b o u g h t
a n d s o ld b y t h e 9 0 p e r c e n t o f in ve s t o r s wh o t r a d e d le a s t , fo r s e c u r it ie s t h a t h a d p o s it ive r a w
r e t u r n s o ve r t h e 1 2 6 t r a d in g d a ys p r e c e d in g a p u r c h a s e o r a s a le . 9 ,6 8 8 b o u g h t . 1 2 ,2 5 0 s o ld .
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Fig u r e 4 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x fo r s e c u r it ie s b o u g h t
a n d s o ld b y t h e 9 0 p e r c e n t o f in ve s t o r s wh o t r a d e d le a s t , fo r s e c u r it ie s t h a t h a d n e g a t ive r a w
r e t u r n s o ve r t h e 1 2 6 t r a d in g d a ys p r e c e d in g a p u r c h a s e o r a s a le . 8 ,9 7 1 b o u g h t . 6 ,6 0 2 s o ld .
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Fig u r e 5 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x fo r s e c u r it ie s b o u g h t
t h a t we r e is s u e d ( lis t e d o n CR S P ) wit h in fi ve d a ys p r io r t o p u r c h a s e . 3 9 8 b o u g h t .
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Fig u r e 6 : A ve r a g e r e t u r n s in e xc e s s o f t h e CR S P va lu e -we ig h t e d in d e x o ve r t h e 2 0 d a ys
p r e c e d in g a t r a n s a c t io n fo r s e c u r it ie s b o u g h t a n d s o ld b y t h e 9 0 p e r c e n t o f in ve s t o r s wh o
t r a d e d le a s t . P r e vio u s ly p r o fi t a b le s e c u r it ie s h a d p o s it ive r a w r e t u r n s o ve r t h e p e r io d fr o m
1 4 6 t o 2 1 t r a d in g d a ys p r e c e d in g a p u r c h a s e o r a s a le . P r e vio u s ly n o t p r o fi t a b le s e c u r it ie s h a d
n e g a t ive r a w r e t u r n s o ve r t h e s a m e p e r io d . 2 6 ,4 3 4 p r e vio u s win n e r s s o ld . 1 7 ,0 7 8 p r e vio u s
lo s e r s s o ld . 2 6 ,1 3 3 p r e vio u s win n e r s b o u g h t . 1 8 ,9 6 4 p r e vio u s lo s e r s b o u g h t .
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