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Abstr act

I t e s t t h e d is p o s it io n e ffe c t , t h e t e n d e n c y o f in ve s t o r s t o h o ld lo s in g in ve s t m e n t s t o o lo n g

a n d s e ll win n in g in ve s t m e n t s t o o s o o n , 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 . Th e s e in ve s t o r s d e m o n s t r a t e a s t r o n g p r e fe r e n c e fo r

r e a liz in g win n e r s r a t h e r t h a n lo s e r s . Th e ir b e h a vio r d o e s n o t a p p e a r t o b e 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 p o r t fo lio s , o r t o a vo id t h e h ig h e r t r a d in g c o s t s o f lo w p r ic e d s t o c ks . N o r

is it ju s t ifi e d b y s u b s e qu e n t p o r t fo lio p e r fo r m a n c e . Fo r t a xa b le in ve s t m e n t s , it is s u b o p t im a l

a n d le a d s t o lo we r a ft e r -t a x r e t u r n s . Ta x-m o t iva t e d s e llin g is m o s t e vid e n t in D e c e m b e r .



Te n d e n c y t o h o ld lo s e r s t o o lo n g a n d s e ll win n e r s t o o s o o n h a s b e e n la b e le d t h e d is p o s it io n

e ffe c t b y S h e fr in a n d S t a t m a n ( 1 9 8 5 ) . Fo r t a xa b le in ve s t m e n t s t h e d is p o s it io n e ffe c t p r e d ic t s

t h a t p e o p le will b e h a ve qu it e d iffe r e n t ly t h a n t h e y wo u ld if t h e y p a id a t t e n t io n t o t a x

c o n s e qu e n c e s . To t e s t t h e d is p o s it io n e ffe c t , I o b t a in e d t h e t r a d in g r e c o r d s fr o m 1 9 8 7 t h r o u g h

1 9 9 3 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 . A n a n a lys is o f t h e s e r e c o r d s

s h o ws t h a t , o ve r a ll, in ve s t o r s r e a liz e t h e ir g a in s m o r e r e a d ily t h a n t h e ir lo s s e s . Th e a n a lys is

a ls o in d ic a t e s t h a t m a n y in ve s t o r s e n g a g e in t a x-m o t iva t e d s e llin g , e s p e c ia lly in D e c e m b e r .

A lt e r n a t ive e xp la n a t io n s h a ve b e e n p r o p o s e d fo r wh y in ve s t o r s m ig h t r e a liz e t h e ir p r o fi t a b le

in ve s t m e n t s wh ile r e t a in in g t h e ir lo s in g in ve s t m e n t s . In ve s t o r s m a y r a t io n a lly, o r ir r a t io n a lly,

b e lie ve t h a t t h e ir c u r r e n t lo s e r s will in t h e fu t u r e o u t p e r fo r m t h e ir c u r r e n t win n e r s . Th e y

m a y s e ll win n e r s t o r e b a la n c e t h e ir p o r t fo lio s . Or t h e y m a y r e fr a in fr o m s e llin g lo s e r s d u e

t o t h e h ig h e r t r a n s a c t io n s c o s t s o f t r a d in g a t lo we r p r ic e s . I fi n d , h o we ve r , t h a t wh e n t h e

d a t a a r e c o n t r o lle d fo r r e b a la n c in g a n d fo r s h a r e p r ic e , t h e d is p o s it io n e ffe c t is s t ill o b s e r ve d .

A n d t h e win n in g in ve s t m e n t s t h a t in ve s t o r s c h o o s e t o s e ll c o n t in u e in s u b s e qu e n t m o n t h s t o

o u t p e r fo r m t h e lo s e r s t h e y ke e p .

Th e n e xt s e c t io n o f t h e p a p e r d is c u s s e s t h e d is p o s it io n e ffe c t a n d lit e r a t u r e r e la t e d t o it .

S e c t io n II d e s c r ib e s t h e d a t a s e t a n d S e c t io n III d e s c r ib e s t h e e m p ir ic a l s t u d y a n d it s fi n d in g s .

S e c t io n IV d is c u s s e s t h e s e fi n d in g s a n d S e c t io n V c o n c lu d e s .

I T he Disposition E ffect

A P r ospect T heor y

Th e d is p o s it io n e ffe c t is o n e im p lic a t io n o f e xt e n d in g K a h n e m a n a n d Tve r s ky’s ( 1 9 7 9 )

p r o s p e c t t h e o r y t o in ve s t m e n t s . U n d e r p r o s p e c t t h e o r y, wh e n fa c e d wit h c h o ic e s in vo lv-

in g s im p le t wo a n d t h r e e o u t c o m e lo t t e r ie s , p e o p le b e h a ve a s if m a xim iz in g a n “ S ” -s h a p e d

va lu e fu n c t io n ( s e e Fig u r e 1 ) . Th is va lu e fu n c t io n is s im ila r t o a s t a n d a r d u t ilit y fu n c t io n

e xc e p t t h a t it is d e fi n e d o n g a in s a n d lo s s e s r a t h e r t h a n o n le ve ls o f we a lt h . Th e fu n c t io n

is c o n c a ve in t h e d o m a in o f g a in s a n d c o n ve x in t h e d o m a in o f lo s s e s . It is a ls o s t e e p e r fo r

lo s s e s t h a n fo r g a in s , wh ic h im p lie s t h a t p e o p le a r e g e n e r a lly r is k-a ve r s e . Cr it ic a l t o t h is

va lu e fu n c t io n is t h e r e fe r e n c e p o in t fr o m wh ic h g a in s a n d lo s s e s a r e m e a s u r e d . U s u a lly t h e

s t a t u s qu o is t a ke n a s t h e r e fe r e n c e p o in t ; h o we ve r , “ t h e r e a r e s it u a t io n s in wh ic h g a in s a n d
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lo s s e s a r e c o d e d r e la t ive t o a n e xp e c t a t io n o r a s p ir a t io n le ve l t h a t d iffe r s fr o m t h e s t a t u s

qu o .... A p e r s o n wh o h a s n o t m a d e p e a c e wit h h is lo s s e s is like ly t o a c c e p t g a m b le s t h a t

wo u ld b e u n a c c e p t a b le t o h im o t h e r wis e ” ( K a h n e m a n a n d Tve r s ky ( 1 9 7 9 ) ) .

Fo r e xa m p le , s u p p o s e a n in ve s t o r p u r c h a s e s a s t o c k t h a t s h e b e lie ve s t o h a ve a n e xp e c t e d

r e t u r n h ig h e n o u g h t o ju s t ify it s r is k. If t h e s t o c k a p p r e c ia t e s a n d t h e in ve s t o r c o n t in u e s t o

u s e t h e p u r c h a s e p r ic e a s a r e fe r e n c e p o in t , t h e s t o c k p r ic e will t h e n b e in a m o r e c o n c a ve ,

m o r e r is k-a ve r s e , p a r t o f t h e in ve s t o r ’s va lu e fu n c t io n . It m a y b e t h a t t h e s t o c k’s e xp e c t e d

r e t u r n c o n t in u e s t o ju s t ify it s r is k. H o we ve r , if t h e in ve s t o r s o m e wh a t lo we r s h e r e xp e c t a t io n

o f t h e s t o c k’s r e t u r n , s h e will b e like ly t o s e ll t h e s t o c k. W h a t if, in s t e a d o f a p p r e c ia t in g , t h e

s t o c k d e c lin e s ? Th e n it s p r ic e is in t h e c o n ve x, r is k-s e e kin g , p a r t o f t h e va lu e fu n c t io n . H e r e

t h e in ve s t o r will c o n t in u e t o h o ld t h e s t o c k e ve n if it s e xp e c t e d r e t u r n fa lls lo we r t h a n wo u ld

h a ve b e e n n e c e s s a r y fo r h e r t o ju s t ify it s o r ig in a l p u r c h a s e . Th u s t h e in ve s t o r ’s b e lie f a b o u t

e xp e c t e d r e t u r n m u s t fa ll fu r t h e r t o m o t iva t e t h e s a le o f a s t o c k t h a t h a s a lr e a d y d e c lin e d

t h a n o n e t h a t h a s a p p r e c ia t e d . S im ila r ly, c o n s id e r a n in ve s t o r wh o h o ld s t wo s t o c ks . On e is

u p ; t h e o t h e r is d o wn . If s h e is fa c e d wit h a liqu id it y d e m a n d , a n d h a s n o n e w in fo r m a t io n

a b o u t e it h e r s t o c k, s h e is m o r e like ly t o s e ll t h e s t o c k t h a t is u p .

Th r o u g h o u t t h is s t u d y, in ve s t o r s ’ r e fe r e n c e p o in t s a r e a s s u m e d t o b e t h e ir p u r c h a s e p r ic e s .

Th o u g h t h e r e s u lt s p r e s e n t e d h e r e a p p e a r t o vin d ic a t e t h a t c h o ic e , it is like ly t h a t fo r s o m e

in ve s t m e n t s , p a r t ic u la r ly t h o s e h e ld fo r a lo n g t im e o ve r a wid e r a n g e o f p r ic e s , t h e 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 . Th e p r ic e p a t h m a y a ls o a ffe c t t h e

le ve l 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 e r h o m 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 m 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 s h e is “ b r e a kin g e ve n ” if s h e s e lls h e r h o m e fo r $ 1 0 0 ,0 0 0 p lu s c o m m is s io n s . If

p u r c h a s e p r ic e is a m a jo r c o m p o n e n t , t h o u g h n o t t h e s o le c o m p o n e n t , o f r e fe r e n c e p o in t , it

m a y s e r ve a s a n o is y p r o xy fo r t h e t r u e r e fe r e n c e p o in t . U s in g t h e p r o xy in p la c e o f t h e t r u e

r e fe r e n c e p o in t will m a ke a c a s e fo r t h e d is p o s it io n e ffe c t m o r e d iffi c u lt t o p r o ve . It s e e m s

like ly t h a t if t h e t r u e r e fe r e n c e p o in t we r e a va ila b le t h e s t a t is t ic a l e vid e n c e r e p o r t e d h e r e

wo u ld b e e ve n s t r o n g e r .
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B An Alter native B ehavior al T heor y

In ve s t o r s m ig h t c h o o s e t o h o ld t h e ir lo s e r s a n d s e ll t h e ir win n e r s n o t b e c a u s e t h e y a r e r e -

lu c t a n t t o r e a liz e lo s s e s b u t b e c a u s e t h e y b e lie ve t h a t t o d a y’s lo s e r s will s o o n o u t p e r fo r m

t o d a y’s win n e r s . If fu t u r e e xp e c t e d r e t u r n s fo r t h e lo s e r s a r e g r e a t e r t h a n t h o s e fo r t h e

win n e r s , t h e in ve s t o r s ’ b e lie f wo u ld b e ju s t ifi e d a n d r a t io n a l. If, h o we ve r , fu t u r e e xp e c t e d

r e t u r n s fo r lo s e r s a r e n o t g r e a t e r t h a n t h o s e fo r win n e r s , b u t in ve s t o r s c o n t in u e t o b e lie ve

t h e y a r e d e s p it e p e r s is t e n t e vid e n c e t o t h e c o n t r a r y, t h is b e lie f wo u ld b e ir r a t io n a l. In e xp e r -

im e n t a l s e t t in g s A n d r e a s s e n ( 1 9 8 8 ) fi n d s t h a t s u b je c t s b u y a n d s e ll s t o c ks a s if t h e y e xp e c t

s h o r t -t e r m m e a n r e ve r s io n .1

Mo s t o f t h e a n a lys is p r e s e n t e d h e r e d o e s n o t d is t in g u is h b e t we e n p r o s p e c t t h e o r y a n d a n

ir r a t io n a l b e lie f in m e a n r e ve r s io n a s p o s s ib le e xp la n a t io n s fo r wh y in ve s t o r s h o ld lo s e r s a n d

s e ll win n e r s . It m a y b e t h a t in ve s t o r s t h e m s e lve s d o n o t a lwa ys m a ke a c le a r d is t in c t io n .

Fo r e xa m p le , a n in ve s t o r wh o wo n ’t s e ll a s t o c k fo r a lo s s m ig h t c o n vin c e h im s e lf t h a t t h e

s t o c k is like ly t o b o u n c e b a c k r a t h e r t h a n a d m it h is u n willin g n e s s t o a c c e p t a lo s s .

C T axes

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 is a t o d d s wit h o p t im a l t a x-lo s s s e llin g fo r t a xa b le

in ve s t m e n t s . Fo r t a x p u r p o s e s in ve s t o r s s h o u ld p o s t p o n e t a xa b le g a in s b y c o n t in u in g t o

h o ld t h e ir p r o fi t a b le in ve s t m e n t s . Th e y s h o u ld c a p t u r e t a x lo s s e s b y s e llin g t h e ir lo s in g

in ve s t m e n t s , t h o u g h n o t n e c e s s a r ily a t a c o n s t a n t r a t e . Co n s t a n t in id e s ( 1 9 8 4 ) s h o ws t h a t

wh e n t h e r e a r e t r a n s a c t io n s c o s t s , a n d n o d is t in c t io n is m a d e b e t we e n t h e s h o r t -t e r m a n d

lo n g -t e r m t a x r a t e s ( a s is a p p r o xim a t e ly t h e c a s e fr o m 1 9 8 7 t o 1 9 9 3 fo r U .S . fe d e r a l t a xe s 2 ) ,

in ve s t o r s s h o u ld g r a d u a lly in c r e a s e t h e ir t a x-lo s s s e llin g fr o m Ja n u a r y t o D e c e m b e r . D yl

( 1 9 7 7 ) , L a ko n is h o k a n d S m id t ( 1 9 8 6 ) , a n d B a d r in a t h a n d L e we lle n ( 1 9 9 1 ) r e p o r t e vid e n c e

1Subjects’ tendencies to trade as if making regressive predictions diminish when their attention is focused
on price changes rather than price levels (Andreassen 1988) and when casual attributions for price trends,
such as might normally be provided by the media, are made available (Andreassen (1987, 1990)).

2Prior to 1987 long-term capital gains tax rates were 40 percent of the short-term capital gains tax rates;
from 1987 to 1993 long-term and short-term gains were taxed at the same marginal rates for lower income
taxpayers. The maximum short-term rate at times exceeded the maximum long-term rate. In 1987 the
maximum short-term rate was 38.5 percent and the maximum long-term rate was 28 percent. From 1988
to 1990 the highest income taxpayers paid a marginal rate of 28 percent on both long-term and short-term
gains. In 1991 and 1992 the maximum long-term and short term-rates were 28 percent and 31 percent. In
1993 the maximum long-term and short-term rates were 28 percent and 39.6 percent.
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t h a t in ve s t o r s d o s e ll m o r e lo s in g in ve s t m e n t s n e a r t h e e n d o f t h e ye a r .

S h e fr in a n d S t a t m a n ( 1 9 8 5 ) p r o p o s e t h a t in ve s t o r s c h o o s e t o s e ll t h e ir lo s e r s in D e c e m b e r

a s a s e lf-c o n t r o l m e a s u r e . Th e y r e a s o n t h a t in ve s t o r s a r e r e lu c t a n t t o s e ll fo r a lo s s b u t

r e c o g n iz e t h e t a x b e n e fi t s o f d o in g s o . Th e e n d o f t h e ye a r is t h e d e a d lin e fo r r e a liz in g t h e s e

lo s s e s . S o e a c h ye a r , in ve s t o r s p o s t p o n e r e a liz in g lo s s e s u n t il D e c e m b e r wh e n t h e y r e qu ir e

t h e m s e lve s t o s e ll lo s e r s b e fo r e t h e d e a d lin e p a s s e s .

A s o p h is t ic a t e d in ve s t o r c o u ld r e c o n c ile t a x-lo s s s e llin g wit h h e r a ve r s io n t o r e a liz e lo s s e s

t h o u g h a t a x-s wa p . B y s e llin g h e r lo s in g s t o c k a n d p u r c h a s in g a s t o c k wit h s im ila r r is k

c h a r a c t e r is t ic s , s h e c o u ld r e a liz e a t a x-lo s s wh ile m a in t a in in g t h e s a m e r is k e xp o s u r e . Th a le r

( 1 9 8 5 ) a r g u e s t h a t p e o p le t e n d t o s e g r e g a t e d iffe r e n t g a m b le s in t o s e p a r a t e m e n t a l a c c o u n t s .

Th e s e a r e t h e n e va lu a t e d s e p a r a t e ly fo r g a in s a n d lo s s e s . A t a x-s wa p r e qu ir e s c lo s in g s u c h

a n a c c o u n t fo r a lo s s , wh ic h p e o p le a r e r e lu c t a n t t o d o .

D P r evious Studies

P r e vio u s r e s e a r c h 3 o ffe r s s o m e s u p p o r t fo r t h e h yp o t h e s is t h a t in ve s t o r s s e ll win n e r s m o r e

r e a d ily t h a n lo s e r s , b u t t h is r e s e a r c h is g e n e r a lly u n a b le t o d is t in g u is h a m o n g va r io u s m o -

t iva t io n s in ve s t o r s m ig h t h a ve fo r d o in g s o . In ve s t o r s m a y b e b e h a vio r a lly m o t iva t e d t o

h o ld lo s e r s a n d s e ll win n e r s , t h a t is , t h e y m a y h a ve va lu e fu n c t io n s like t h o s e d e s c r ib e d in

p r o s p e c t t h e o r y o r t h e y m a y in c o r r e c t ly e xp e c t m e a n r e ve r t in g p r ic e s . Th e r e a r e a ls o r a t io n a l

r e a s o n s wh y in ve s t o r s m a y c h o o s e t o h o ld t h e ir lo s e r s a n d s e ll t h e ir win n e r s : ( 1 ) In ve s t o r s

wh o d o n o t h o ld t h e m a r ke t p o r t fo lio m a y r e s p o n d t o la r g e p r ic e in c r e a s e s b y s e llin g s o m e

o f t h e a p p r e c ia t e d s t o c k t o r e s t o r e d ive r s ifi c a t io n t o t h e ir p o r t fo lio s ( L a ko n is h o k a n d S m id t

( 1 9 8 6 ) ) ; ( 2 ) In ve s t o r s wh o p u r c h a s e s t o c ks o n fa vo r a b le in fo r m a t io n m a y s e ll if t h e p r ic e g o e s

u p , r a t io n a lly b e lie vin g t h a t p r ic e n o w r e fl e c t s t h is in fo r m a t io n , a n d m a y c o n t in u e t o h o ld if

3Starr-McCluer (1995) finds that 15 percent of the stock-owning households interviewed in the 1989 and
1992 Surveys of Consumer Finances have paper losses of 20 percent or more. She estimates that in the
majority of cases the tax advantages of realizing these losses would more than offset the trading costs and
time costs of doing so. Heisler (1994) documents loss aversion in a small sample of futures speculators. In
a study of individual federal tax returns, Poterba (1987) finds that although many investors do offset their
capital gains with losses, more than 60 percent of the investors with gains or losses realized only gains.
Weber and Camerer (1995) report experimental evidence of the disposition effect. Lakonishok and Smidt
(1986) and Ferris, Haugen, and Makhija (1988) find a positive correlation between price change and volume.
Bremer and Kato (1996) find the same correlation for Japanese stocks. Such a correlation could be caused
by investors who prefer to sell winners and hold losers, but it could also be the result of buyers’ trading
preferences.
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t h e p r ic e g o e s d o wn , r a t io n a lly b e lie vin g t h a t t h e ir in fo r m a t io n is n o t ye t in c o r p o r a t e d in t o

p r ic e ( L a ko n is h o k a n d S m id t ( 1 9 8 6 ) ) ; a n d ( 3 ) B e c a u s e t r a d in g c o s t s t e n d t o b e h ig h e r fo r

lo we r p r ic e d s t o c ks , a n d b e c a u s e lo s in g in ve s t m e n t s a r e m o r e like ly t o b e lo we r p r ic e d t h a n

win n in g in ve s t m e n t s , in ve s t o r s m a y r e fr a in fr o m s e llin g lo s e r s s im p ly t o a vo id t h e h ig h e r

t r a d in g c o s t s o f lo w– p r ic e d s t o c ks ( H a r r is ( 1 9 8 8 ) ) .

Th e c o n t r ib u t io n o f t h is p a p e r is t o d e m o n s t r a t e , wit h m a r ke t d a t a , t h a t 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 ) s e ll win n e r s m o r e r e a d ily t h a n lo s e r s .

E ve n wh e n t h e a lt e r n a t ive r a t io n a l m o t iva t io n s lis t e d a b o ve a r e c o n t r o lle d fo r , t h e s e in ve s t o r s

c o n t in u e t o p r e fe r s e llin g win n e r s a n d h o ld in g lo s e r s . Th e ir b e h a vio r is c o n s is t e n t wit h

p r o s p e c t t h e o r y; it is a ls o c o n s is t e n t wit h a ( m is t a ke n ) b e lie f t h a t t h e ir win n e r s a n d lo s e r s

will m e a n r e ve r t .

I I T he Data

Th e d a t a fo r t h is s t u d y a 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 . Fr o m a ll

a c c o u n t s a c t ive in 1 9 8 7 ( t h o s e wit h a t le a s t o n e t r a n s a c t io n ) , 1 0 ,0 0 0 c u s t o m e r a c c o u n t s a r e

r a n d o m ly s e le c t e d . 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 . On ly t h e fi r s t t wo fi le s a r e u s e d in t h is s t u d y. 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 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 t o c k, 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 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 , ye a r , m o n t h , 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 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 d a t a d o e s n o t d is t in g u is h

d iffe r e n t a c c o u n t t yp e s . Th e r e fo r e it is n o t p o s s ib le t o s e p a r a t e t a xa b le a c c o u n t s fr o m t a x-

fr e e a c c o u n t s . Give n t h e la r g e s a m p le s iz e , we c a n e xp e c t t h e s a m p le p r o p o r t io n s o f d iffe r e n t

a c c o u n t t yp e s t o b e c lo s e t o t h e p r o p o r t io n s fo r a ll o f t h e b r o ke r a g e ’s a c c o u n t s . A t t h e
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b e g in n in g o f t h e d a t a p e r io d , 2 0 p e r c e n t o f t h e b r o ke r a g e ’s a c c o u n t s we r e e it h e r IR A o r

K e o g h a c c o u n t s , a n d t h e s e a c c o u n t s we r e r e s p o n s ib le fo r 1 7 .5 p e r c e n t o f a ll t r a d e s . Th e

in c lu s io n o f t h e s e t a x-e xe m p t a c c o u n t s will r e d u c e t a x-m o t iva t e d t r a d in g in t h e d a t a s e t ,

b u t wit h 8 0 p e r c e n t o f t h e a c c o u n t s t a xa b le , t a x-m o t iva t e d s e llin g is e a s ily d e t e c t a b le .

Th e r e a r e t wo 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 . S c h la r b a u m e t a l.

( 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 ; B a d r in a t h a n d 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 a d r in a t h a n d L e we lle n ( 1 9 9 1 ) lo o k fo r e vid e n c e o f t a x-m o t iva t e d t r a d in g a n d fi n d t h a t t h e

r a t io o f s t o c ks s o ld fo r a lo s s t o t h o s e s o ld fo r a g a in r is e s a s t h e ye a r p r o g r e s s e s . U s in g a

s o m e wh a t d iffe r e n t m e a s u r e , I a ls o fi n d e vid e n c e t h a t in ve s t o r s in c r e a s e t h e ir t a x-m o t iva t e d

s e llin g a s t h e ye a r p r o g r e s s e s . H o we ve r t h e fo c u s o f t h is p a p e r , u n like t h a t o f B a d r in a t h

a n d L e we lle n , is t o t e s t t h e d is p o s it io n e ffe c t . A s t h e n e xt s e c t io n d e s c r ib e s , t h is is d o n e b y

a n a lyz in g t h e r a t e s a t wh ic h in ve s t o r s r e a liz e g a in s a n d lo s s e s r e la t ive t o t h e ir o p p o r t u n it ie s

t o d o s o .

I I I E mpir ical Study

A M ethodology

Th is s t u d y t e s t s wh e t h e r in ve s t o r s s e ll t h e ir win n e r s t o o s o o n a n d h o ld lo s e r s t o o lo n g . It

a ls o in ve s t ig a t e s t a x-m o t iva t e d t r a d in g in D e c e m b e r . To d e t e r m in e wh e t h e r in ve s t o r s s e ll

win n e r s m o r e r e a d ily t h a n lo s e r s , it is n o t s u ffi c ie n t t o lo o k a t t h e n u m b e r o f s e c u r it ie s s o ld fo r

g a in s ve r s u s t h e n u m b e r s o ld fo r lo s s e s . S u p p o s e in ve s t o r s a r e in d iffe r e n t t o s e llin g win n e r s

o r lo s e r s . Th e n in a n u p wa r d -m o vin g m a r ke t t h e y will h a ve m o r e win n e r s in t h e ir p o r t fo lio s

a n d will t e n d t o s e ll m o r e win n e r s t h a n lo s e r s e ve n t h o u g h t h e y h a d n o p r e fe r e n c e fo r d o in g

s o .4 To t e s t wh e t h e r in ve s t o r s a r e d is p o s e d t o s e llin g win n e r s a n d h o ld in g lo s e r s , we m u s t

4In Badrinath and Lewellen (1991) 49 percent of all round-trip sales are for a loss. In my database only
43 percent of such sales are for a loss. The difference could be due to different trading practices by retail and
discount investors, but quite likely it simply reflects the greater rise in prices during the period I examine.
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lo o k a t t h e fr e qu e n c y wit h wh ic h t h e y s e ll win n e r s a n d lo s e r s r e la t ive t o t h e ir o p p o r t u n it ie s

t o s e ll e a c h .

B y g o in g t h r o u g h e a c h a c c o u n t ’s t r a d in g r e c o r d s in c h r o n o lo g ic a l o r d e r , I c o n s t r u c t fo r e a c h

d a t e a p o r t fo lio o f s e c u r it ie s fo r wh ic h t h e p u r c h a s e d a t e a n d p r ic e a r e kn o wn . Cle a r ly t h is

p o r t fo lio r e p r e s e n t s o n ly p a r t o fe a c h in ve s t o r ’s t o t a l p o r t fo lio . In m o s t a c c o u n t s t h e r e will

b e s e c u r it ie s t h a t we r e p u r c h a s e d b e fo r e Ja n u a r y 1 9 8 7 fo r wh ic h t h e p u r c h a s e p r ic e is n o t

a va ila b le , a n d in ve s t o r s m a y a ls o h a ve o t h e r a c c o u n t s t h a t a r e n o t p a r t o f t h e d a t a s e t .

Th o u g h t h e p o r t fo lio s c o n s t r u c t e d fr o m t h e d a t a s e t a r e o n ly p a r t o f e a c h in ve s t o r ’s t o t a l

p o r t fo lio , it is u n like ly t h a t t h e s e le c t io n p r o c e s s will b ia s t h e s e p a r t ia l p o r t fo lio s t o wa r d

s t o c ks fo r wh ic h in ve s t o r s h a ve u n u s u a l p r e fe r e n c e s fo r r e a liz in g g a in s o r lo s s e s .

I o b t a in in fo r m a t io n o n s p lit s a n d d ivid e n d s a s we ll a s o t h e r p r ic e d a t a n e e d e d fo r t h is s t u d y

fr o m t h e 1 9 9 3 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 d a ily s t o c k fi le fo r N Y S E , A ME X , a n d

N a s d a q s t o c ks . Th e s t u d y is lim it e d t o s t o c ks fo r wh ic h t h is in fo r m a t io n is a va ila b le . Of t h e

1 0 ,0 0 0 a c c o u n t s , 6 ,3 8 0 t r a d e s t o c ks in t h e CR S P fi le fo r a t o t a l o f 9 7 ,4 8 3 t r a n s a c t io n s .

E a c h d a y t h a t a s a le t a ke s p la c e in a p o r t fo lio o f t wo o r m o r e s t o c ks , I c o m p a r e t h e s e llin g

p r ic e fo r e a c h s t o c k s o ld t o it s a ve r a g e p u r c h a s e p r ic e t o d e t e r m in e wh e t h e r t h a t s t o c k is

s o ld fo r a g a in o r a lo s s . E a c h s t o c k t h a t is in t h a t p o r t fo lio a t t h e b e g in n in g o f t h a t d a y,

b u t is n o t s o ld , is c o n s id e r e d t o b e a p a p e r ( u n r e a liz e d ) g a in o r lo s s ( o r n e it h e r ) . W h e t h e r

it is a p a p e r g a in o r lo s s is d e t e r m in e d b y c o m p a r in g it s h ig h a n d lo w p r ic e fo r t h a t d a y ( a s

o b t a in e d fr o m CR S P ) t o it s a ve r a g e p u r c h a s e p r ic e . If b o t h it s d a ily h ig h a n d lo w a r e a b o ve

it s a ve r a g e p u r c h a s e p r ic e it is c o u n t e d a s a p a p e r g a in ; if t h e y a r e b o t h b e lo w it s a ve r a g e

p u r c h a s e p r ic e it is c o u n t e d a s a p a p e r lo s s ; if it s a ve r a g e p u r c h a s e p r ic e lie s b e t we e n t h e

h ig h a n d t h e lo w, n e it h e r a g a in o r lo s s is c o u n t e d . On d a ys wh e n n o s a le s t a ke p la c e in a n

a c c o u n t , n o g a in s o r lo s s e s , r e a liz e d o r p a p e r , a r e c o u n t e d .

S u p p o s e , fo r e xa m p le , t h a t a n in ve s t o r h a s fi ve s t o c ks in h is p o r t fo lio , A , B , C, D , a n d E . A

a n d B a r e wo r t h m o r e t h a n h e p a id fo r t h e m ; C, D , a n d E a r e wo r t h le s s . A n o t h e r in ve s t o r

h a s t h r e e s t o c ks F, G, a n d H in h e r p o r t fo lio . F a n d G a r e wo r t h m o r e t h a n s h e p a id fo r

t h e m ; H is wo r t h le s s . On a p a r t ic u la r d a y t h e fi r s t in ve s t o r s e lls s h a r e s o f A a n d o f C. Th e

n e xt d a y t h e o t h e r in ve s t o r s e lls s h a r e s o f F. Th e s a le s o f A a n d F a r e c o u n t e d a s r e a liz e d

g a in s . Th e s a le o f C is a r e a liz e d lo s s . S in c e B a n d G c o u ld h a ve b e e n s o ld fo r a p r o fi t
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b u t we r e n ’t , t h e y a r e c o u n t e d a s p a p e r g a in s . D , E , a n d G a r e p a p e r lo s s e s . S o fo r t h e s e

t wo in ve s t o r s o ve r t h e s e t wo d a ys , t wo r e a liz e d g a in s , o n e r e a liz e d lo s s , t wo p a p e r g a in s , a n d

t h r e e p a p e r lo s s e s a r e c o u n t e d . R e a liz e d g a in s , p a p e r g a in s , r e a liz e d lo s s e s , a n d p a p e r lo s s e s

a r e s u m m e d fo r e a c h a c c o u n t a n d a c r o s s a c c o u n t s . Th e n t wo r a t io s a r e c a lc u la t e d :

R e a liz e d Ga in s

R e a liz e d Ga in s + P a p e r Ga in s
= P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) ( 1 )

R e a liz e d L o s s e s

R e a liz e d L o s s e s + P a p e r L o s s e s
= P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) ( 2 )

In t h e e xa m p le P GR = 1 /2 a n d P L R = 1 /4 . A la r g e d iffe r e n c e in t h e p r o p o r t io n o f g a in s

r e a liz e d ( P GR ) a n d t h e p r o p o r t io n o f lo s s e s r e a liz e d ( P L R ) in d ic a t e s t h a t in ve s t o r s a r e m o r e

willin g t o r e a liz e e it h e r g a in s o r lo s s e s .

A n y t e s t o f t h e d is p o s it io n e ffe c t is a jo in t t e s t o f t h e h yp o t h e s is t h a t p e o p le s e ll g a in s m o r e

r e a d ily t h a n lo s s e s a n d o f t h e s p e c ifi c a t io n o f t h e r e fe r e n c e p o in t fr o m wh ic h g a in s a n d lo s s e s

a r e d e t e r m in e d . S o m e p o s s ib le c h o ic e s o f a r e fe r e n c e p o in t fo r s t o c ks a r e t h e a ve r a g e p u r c h a s e

p r ic e , t h e h ig h e s t p u r c h a s e p r ic e , t h e fi r s t p u r c h a s e p r ic e , o r t h e m o s t r e c e n t p u r c h a s e p r ic e .

Th e fi n d in g s o f t h is s t u d y a r e e s s e n t ia lly t h e s a m e fo r e a c h c h o ic e ; r e s u lt s a r e r e p o r t e d fo r

a ve r a g e p u r c h a s e p r ic e . Co m m is s io n s a n d d ivid e n d s m a y o r m a y n o t b e c o n s id e r e d wh e n

d e t e r m in in g r e fe r e n c e p o in t s , a n d p r o fi t s a n d lo s s e s . A lt h o u g h in ve s t o r s m a y n o t c o n s id e r

c o m m is s io n s wh e n t h e y r e m e m b e r wh a t t h e y p a id fo r a s t o c k, c o m m is s io n s d o a ffe c t c a p it a l

g a in s a n d lo s s e s . A n d b e c a u s e t h e n o r m a t ive s t a n d a r d t o wh ic h t h e d is p o s it io n e ffe c t is b e in g

c o n t r a s t e d is o p t im a l t a x-m o t iva t e d s e llin g , c o m m is s io n s a r e a d d e d t o t h e p u r c h a s e p r ic e a n d

d e d u c t e d fr o m t h e s a le s p r ic e in t h is s t u d y e xc e p t wh e r e o t h e r wis e n o t e d . D ivid e n d s a r e n o t

in c lu d e d wh e n d e t e r m in in g wh ic h s a le s a r e p r o fi t a b le b e c a u s e t h e y d o n o t a ffe c t c a p it a l g a in s

a n d lo s s e s fo r t a x p u r p o s e s . Th e p r im a r y fi n d in g o f t h e p a p e r , t h a t in ve s t o r s a r e r e lu c t a n t

t o s e ll t h e ir lo s e r s a n d p r e fe r t o s e ll win n e r s , is u n a ffe c t e d b y t h e in c lu s io n o r e xc lu s io n

o f c o m m is s io n s o r d ivid e n d s . In d e t e r m in in g wh e t h e r t h e s t o c ks t h a t a r e n o t s o ld o n a

p a r t ic u la r d a y c o u ld h a ve b e e n s o ld fo r a g a in o r a lo s s , t h e c o m m is s io n fo r t h e p o t e n t ia l s a le

is a s s u m e d t o b e t h e a ve r a g e c o m m is s io n p e r s h a r e p a id wh e n t h e s t o c k wa s p u r c h a s e d .5 A ll

g a in s a n d lo s s e s a r e c a lc u la t e d a ft e r a d ju s t in g fo r s p lit s .

5If, for potential sales, the commission is instead assumed to be the same percentage of principal as paid
when the stock was purchased, the results do not significantly change.
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Th e r e a r e t wo h yp o t h e s e s t o b e t e s t e d . Th e fi r s t is t h a t in ve s t o r s t e n d t o s e ll t h e ir win n e r s

a n d h o ld t h e ir lo s e r s . S t a t e d in t e r m s o f r e a liz a t io n r a t e s fo r g a in s a n d lo s s e s t h is is :

H yp o t h e s is 1 P roportion of Gains R ealized > P roportion of L osses R ealized (for

the entire year).

Th e n u ll h yp o t h e s is in t h is c a s e is t h a t P GR ≤ P L R . Th e s e c o n d h yp o t h e s is is t h a t in

D e c e m b e r in ve s t o r s a r e m o r e willin g t o s e ll lo s e r s a n d le s s willin g t o s e ll win n e r s t h a n d u r in g

t h e r e s t o f t h e ye a r . Th a t is :

H yp o t h e s is 2 P roportion of L osses R ealized - P roportion of Gains R ealized in

D ecember > P roportion of L osses R ealized - P roportion of Gains R ealized in

J anuary-November.

Th e n u ll h yp o t h e s is h e r e is : P L R - P GR in D e c e m b e r ≤ P L R - P GR in Ja n u a r y t h r o u g h

N o ve m b e r .

B Results

Ta b le I r e p o r t s t h e P GR r e a liz e d a n d t h e P L R r e a liz e d fo r t h e e n t ir e ye a r , fo r Ja n u a r y

t h r o u g h N o ve m b e r , a n d fo r D e c e m b e r . W e s e e t h a t fo r t h e e n t ir e ye a r in ve s t o r s d o s e ll a

h ig h e r p r o p o r t io n o f t h e ir win n e r s t h a n o f t h e ir lo s e r s . Fo r b o t h H yp o t h e s is 1 a n d H yp o t h e s is

2 t h e n u ll h yp o t h e s e s c a n b e r e je c t e d wit h a h ig h d e g r e e o f s t a t is t ic a l s ig n ifi c a n c e . A o n e -

t a ile d t e s t o f t h e fi r s t n u ll h yp o t h e s is , P GR ≤ P L R , is r e je c t e d wit h a t -s t a t is t ic g r e a t e r

t h a n 3 5 . Th e s e c o n d n u ll h yp o t h e s is , P L R - P GR in D e c e m b e r ≤ P L R - P GR in Ja n u a r y

t h r o u g h N o ve m b e r , is a ls o r e je c t e d ( t e qu a ls 1 6 ) . Th e s e t e s t s c o u n t e a c h s a le fo r a g a in ,

s a le fo r a lo s s , p a p e r g a in o n t h e d a y o f a s a le , a n d p a p e r lo s s o n t h e d a y o f a s a le a s

s e p a r a t e in d e p e n d e n t o b s e r va t io n s .6 Th e s e o b s e r va t io n s a r e a g g r e g a t e d a c r o s s in ve s t o r s .

Th is in d e p e n d e n c e a s s u m p t io n will n o t h o ld p e r fe c t ly. Fo r e xa m p le , s u p p o s e a n in ve s t o r

c h o o s e s n o t t o s e ll t h e s a m e s t o c k o n r e p e a t e d o c c a s io n s . It is like ly t h a t t h e d e c is io n

6To calculate the t-statistics in Table I, the standard error for the difference in the proportions PGR and

PLR is: √
PGR(1−PGR)

nrg + npg
+
PLR(1−PLR)

nrl + npl

where nrg, npg, nrl, and npl, are the number of realized gains, paper gains, realized losses, and paper losses.
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n o t t o s e ll o n o n e d a t e is n o t in d e p e n d e n t o f t h e d e c is io n n o t t o s e ll o n a n o t h e r d a t e .

A lt e r n a t ive ly, t wo in ve s t o r s m a y b e m o t iva t e d t o s e ll t h e s a m e s t o c k o n , o r a b o u t , t h e s a m e

d a y b e c a u s e t h e y r e c e ive t h e s a m e in fo r m a t io n . Th is la c k o f in d e p e n d e n c e will in fl a t e t h e

t e s t s t a t is t ic s , t h o u g h it wo n ’t b ia s t h e o b s e r ve d p r o p o r t io n s . Fo r H yp o t h e s e s 1 a n d 2 t h e

n u ll h yp o t h e s e s a r e r e je c t e d wit h s u c h a h ig h d e g r e e o f s t a t is t ic a l s ig n ifi c a n c e t h a t s o m e

la c k o f in d e p e n d e n c e is n o t p r o b le m a t ic . In t h e fo llo win g d is c u s s io n , t h e d a t a a r e , a t t im e s ,

d ivid e d in t o s e ve r a l p a r t it io n s ( e .g ., Fig u r e 2 a n d Ta b le V I) . W h e r e t -s t a t is t ic s fo r in d ivid u a l

p a r t it io n s a p p r o a c h t h e c o n ve n t io n a l t h r e s h o ld s o f s t a t is t ic a l s ig n ifi c a n c e , t h e y s h o u ld b e

vie we d wit h s o m e s ke p t ic is m .

To g a in s o m e p e r s p e c t ive in t o h o w c r it ic a l t h e in d e p e n d e n c e a s s u m p t io n s m a d e a b o ve a r e

t o t h e p r im a r y fi n d in g o f t h is p a p e r — t h a t in ve s t o r s r e a liz e g a in s t o o s o o n a n d h o ld lo s e r s

t o o lo n g — it is in s t r u c t ive t o lo o k a t a n a lt e r n a t ive t e s t . S u p p o s e t h a t in s t e a d o f a s s u m in g

t h a t in d e p e n d e n c e e xis t s a t a t r a n s a c t io n a l le ve l we a s s u m e o n ly t h a t it e xis t s a t a n a c c o u n t

le ve l. Th a t is , we a s s u m e t h a t t h e p r o p o r t io n s o f g a in s a n d lo s s e s r e a liz e d in e a c h a c c o u n t

a r e in d e p e n d e n t o f t h o s e r e a liz e d in o t h e r a c c o u n t s . P GR a n d P L R a r e t h e n e s t im a t e d fo r

e a c h a c c o u n t a n d t h e ir d iffe r e n c e , P GR – P L R , is c a lc u la t e d fo r e a c h a c c o u n t . Th e a ve r a g e

a c c o u n t P GR is 0 .5 7 , t h e a ve r a g e a c c o u n t P L R is 0 .3 6 , t h e a ve r a g e o f P GR - P L R is 0 .2 1 ,

a n d t h e h yp o t h e s is t h a t t h e m e a n o f P GR - P L R is le s s t h a n o r e qu a l t o z e r o is r e je c t e d

wit h a t -s t a t is t ic o f 1 9 .7 Th is a lt e r n a t ive t e s t a ls o a t t e m p t s t o c o n t r o l fo r d e p e n d e n c e c a u s e d

b y c o m m o n in fo r m a t io n . To d o t h is t h e s a le o f a s t o c k is o n ly c o u n t e d if n o s a le h a s b e e n

p r e vio u s ly c o u n t e d fo r t h a t s t o c k in a n y a c c o u n t wit h in a we e k b e fo r e o r a ft e r t h e s a le d a t e .

Th a t is , n o t wo s a le s o f t h e s a m e s t o c k wit h in a we e k o f e a c h o t h e r a r e c o u n t e d . S im ila r ly,

n o t wo u n r e a liz e d p a p e r lo s s e s o r g a in s o f t h e s a m e s t o c k wit h in a we e k o f e a c h o t h e r a r e

c o u n t e d . Th is t e s t p r o vid e s a n a lt e r n a t ive t o t h e o n e r e p o r t e d in Ta b le I a n d t h r o u g h o u t

t h e r e s t o f t h e p a p e r , b u t it is n o t wit h o u t d r a wb a c ks . Th e p r e vio u s t e s t , in e ffe c t , we ig h t s

e a c h a c c o u n t b y t h e n u m b e r o f r e a liz e d a n d p a p e r g a in s a n d lo s s e s in t h a t a c c o u n t . Th is

a lt e r n a t ive t e s t we ig h t s e a c h a c c o u n t e qu a lly, wh ic h m e a n s we ig n o r e t h e fa c t t h a t a c c o u n t s

wit h m o r e t r a n s a c t io n s p r o vid e m o r e a c c u r a t e e s t im a t e s o f t h e ir a c t u a l P GR a n d P L R . In

o t h e r wo r d s , b y t r e a t in g e a c h a c c o u n t t h e s a m e , we a s s u m e t h a t t h e o b s e r ve d a c c o u n t P GR s

7An account is included in this test only if the denominators for both PGR and for PLR are nonzero for
that account. There are 1893 such accounts. These same accounts are used to calculate share–based and
dollar–based PGR and PLR.
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a n d P L R s a r e h o m o s ke d a s t ic wh e n t h e y a r e c le a r ly h e t e r o s ke d a s t ic . H o we ve r , t o p r o p e r ly

we ig h t fo r t h is h e t e r o s ke d a t ic it y we n e e d t o kn o w t h e d e g r e e o f in d e p e n d e n c e o f t r a n s a c t io n s

wit h in a c c o u n t s , wh ic h is e xa c t ly t h e is s u e t h is t e s t is in t e n d e d t o c ir c u m ve n t . It is p r e s e n t e d

h e r e s im p ly t o d e m o n s t r a t e t h a t wh e n a d iffe r e n t s e t o f in d e p e n d e n c e a s s u m p t io n s is m a d e ,

t h e n u ll t o H yp o t h e s is 1 is s t ill r e je c t e d a t a ve r y s ig n ifi c a n t le ve l.

It s h o u ld b e n o t e d t h a t t h e P GR a n d t h e P L R m e a s u r e s a r e d e p e n d e n t o n t h e a ve r a g e s iz e

o f t h e p o r t fo lio s fr o m wh ic h t h e y a r e c a lc u la t e d . W h e n t h e p o r t fo lio s iz e s a r e la r g e , b o t h o f

t h e s e p r o p o r t io n s will b e s m a lle r . Th u s t h e s e p r o p o r t io n s a r e s m a lle r fo r t r a d e r s wh o t r a d e

fr e qu e n t ly a n d g e n e r a lly h a ve la r g e r p o r t fo lio s t h a n fo r t h o s e wh o t r a d e le s s fr e qu e n t ly. W h e n

P GR a n d P L R a r e c a lc u la t e d fo r Ta b le I, t h e a c c o u n t s wit h m o r e t r a d e s we ig h m o r e h e a vily

t h a n t h o s e wit h fe we r t r a d e s . In t h e a lt e r n a t ive s p e c ifi c a t io n d e s c r ib e d in t h e la s t p a r a g r a p h

a ll a c c o u n t s a r e we ig h t e d e qu a lly. Fo r t h is r e a s o n P GR a n d P L R a r e b o t h la r g e r in t h e

a lt e r n a t ive s p e c ifi c a t io n t h a n in Ta b le I. Of p r im a r y in t e r e s t is n o t t h e in d ivid u a l va lu e s o f

P GR a n d P L R , b u t t h e ir va lu e s r e la t ive t o e a c h o t h e r .

Th r o u g h o u t t h is p a p e r P GR a n d P L R a r e c a lc u la t e d in t e r m s o f t r a d e s a n d p o t e n t ia l t r a d e s .

A n a lt e r n a t ive s p e c ifi c a t io n is t o c a lc u la t e t h e m in t e r m s o f n u m b e r o f s h a r e s t r a d e d a n d

p o t e n t ia l n u m b e r o f s h a r e s t r a d e d . W h e n g a in s , lo s s e s , p a p e r g a in s , a n d p a p e r lo s s e s a r e

a g g r e g a t e d a c r o s s a c c o u n t s b e fo r e c a lc u la t in g P GR a n d P L R , a s is d o n e t h r o u g h o u t m o s t o f

t h is p a p e r , m e a s u r in g in s h a r e s fu r t h e r c o m p lic a t e s t h e qu e s t io n o f in d e p e n d e n c e . H o we ve r ,

if P GR a n d P L R a r e fi r s t c a lc u la t e d fo r e a c h a c c o u n t a n d t h e n t h e m e a n o f P GR - P L R

is c a lc u la t e d — a s in t h e a lt e r n a t ive t e s t d e s c r ib e d in t h e p r e vio u s p a r a g r a p h — in d e p e n d e n c e

is a s s u m e d o n ly b e t we e n a c c o u n t s . W h e n t h is a lt e r n a t ive t e s t is d o n e fo r P GR a n d P L R

b a s e d o n s h a r e s r a t h e r t h a n t r a d e s , t h e r e s u lt s a r e vir t u a lly u n c h a n g e d : a ve r a g e P GR is

0 .5 8 , a ve r a g e P L R is 0 .3 6 , a n d t h e n u ll h yp o t h e s is t h a t t h e m e a n o f P GR - P L R is le s s t h a n

o r e qu a l t o z e r o is r e je c t e d wit h a t -s t a t is t ic o f 1 8 .8

S u p p o s e in ve s t o r s fr e qu e n t ly r e a liz e s m a ll g a in s a n d le s s fr e qu e n t ly t a ke la r g e lo s s e s . It is

t h e n p o s s ib le t h a t t h e y a r e s e llin g s im ila r p r o p o r t io n s o f t h e va lu e s o f t h e ir g a in s a n d lo s s e s ,

t h o u g h r e a liz in g g a in s a t a h ig h e r r a t e o n a t r a d e – c o u n t e d b a s is . Th is is , h o we ve r , n o t t h e

8As in the previous test no two sales or potential sales of the same stock within a week of each other are
counted here. If sales and potential within a week of each other are also counted, share-based PGR is 0.51
and share–based PLR is 0.31.
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c a s e . I c a lc u la t e t h e a ve r a g e P GR a n d P L R p e r a c c o u n t b y m e a s u r in g lo s s e s , g a in s , p o t e n t ia l

lo s s e s , a n d p o t e n t ia l g a in s in t e r m s o f d o lla r s r a t h e r t h a n s h a r e s o r t r a d e s . W h e n , a s b e fo r e ,

n o t wo s a le s o r p o t e n t ia l s a le s o f t h e s a m e s t o c k wit h in a we e k o f e a c h o t h e r a r e c o u n t e d , t h e

a ve r a g e d o lla r – b a s e d P GR is 0 .5 8 a n d t h e a ve r a g e d o lla r – b a s e d P L R is 0 .4 2 . Th e h yp o t h e s is

t h a t t h e m e a n o f P GR - P L R is le s s t h a n o r e qu a l t o z e r o is r e je c t e d wit h a t -s t a t is t ic o f 1 3 .9

In Ta b le I t h e r a t io o f P GR t o P L R fo r t h e e n t ir e ye a r is a lit t le o ve r 1 .5 , in d ic a t in g t h a t a

s t o c k t h a t is u p in va lu e is m o r e t h a n 5 0 p e r c e n t m o r e like ly t o b e s o ld fr o m d a y t o d a y t h a n

a s t o c k t h a t is d o wn . In W e b e r a n d Ca m e r e r ’s ( 1 9 9 5 ) e xp e r im e n t a l s t u d ie s o f t h e d is p o s it io n

e ffe c t , a s t o c k t h a t is u p is a ls o a b o u t 5 0 p e r c e n t m o r e like ly t o b e s o ld t h a n o n e t h a t is

d o wn . Fig u r e 2 c h a r t s t h e r a t io o f P GR t o P L R fo r e a c h m o n t h . Th is r a t io d e c lin e s fr o m

2 .1 in Ja n u a r y t o 0 .8 5 in D e c e m b e r . Th is d e c lin e is c o n s is t e n t wit h Co n s t a n t in id e s ’ t a x-lo s s

s e llin g m o d e l a n d s u g g e s t s t h a t a t le a s t s o m e in ve s t o r s p a y a t t e n t io n t o t a x– m o t iva t e d s e llin g

t h r o u g h o u t t h e ye a r . Fr o m Ja n u a r y t h r o u g h N o ve m b e r , h o we ve r , t h e o b s e r ve d r a t io o f P GR

t o P L R is g r e a t e r t h a n 1 a n d t h e h yp o t h e s is t h a t t h e p o p u la t io n r a t io is le s s t h a n o r e qu a l

t o 1 is r e je c t e d in e a c h o f t h e s e m o n t h s wit h t -s t a t is t ic s r a n g in g fr o m 3 .6 in N o ve m b e r t o 1 8

in Ja n u a r y.10

To 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 t h e d a t a s e t is p a r t it io n e d in t o t wo t im e p e r io d s a n d

a ls o in t o t wo g r o u p s o f t r a d e r s . Ta b le II d is p la ys r e s u lt s wh e n t h e d a t a s e t is p a r t it io n e d

in t o s t o c ks s o ld fr o m 1 9 8 7 t o 1 9 9 0 a n d 1 9 9 0 t o 1 9 9 3 , a n d wh e n it is p a r t it io n e d in t o t h e

d e c ile o f t r a d e r s wh o t r a d e m o s t fr e qu e n t ly a n d t h e n in e d e c ile s o f t r a d e r s wh o t r a d e le a s t

fr e qu e n t ly. In t h e d a t a s e t , t h e m o s t a c t ive 1 0 p e r c e n t o f t h e t r a d e r s a c c o u n t fo r 5 7 p e r c e n t

9To examine this issue from another perspective, I look at each year in each portfolio and tally the total
number of years for which both potential gains and potential losses are present in the portfolio and either
net gains or net losses are realized. Net dollar gains are realized for 2,116 of these years and net dollar losses
for 1,477 years. This indicates that, in most cases, large losses are not offsetting small gains.

10In Tables I–VI, realized and unrealized losses are tabulated on days that sales took place in portfolios of
two or more stocks. One objection to this formulation is that for portfolios that hold only winners or only
losers an investor cannot choose whether to sell a winner or to sell a loser, but only which winner or loser
to sell. Another objection is that if an investor has net capital losses of more than $3,000 for the current
year (in non–tax-deferred accounts) if may be normative for that investor to choose to sell a winner rather
than a loser. I have repeated the analyses reported in the tables subject to the additional constraints that
there be at least one winner and one loser in a portfolio on the day of a sale for that day to be counted
and that the net realized capital losses for the year to date in the portfolio be less than $3,000. When these
constraints are imposed, the difference in PGR and PLR is, for each analysis, greater. For example, for the
entire sample and the entire year (as in Table I) there are 10,111 realized gains, 71,817 paper gains, 5,977
realized losses, and 94,419 paper losses. Thus the PLR is 0.060; the PGR is 0.123; their difference is 0.063;
and the t-statistic for the difference in proportions is 47.
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o f a ll s t o c k t r a d e s . In b o t h t im e p e r io d s a n d fo r b o t h t h e fr e qu e n t a n d t h e in fr e qu e n t

t r a d e r s , a s ig n ifi c a n t ly g r e a t e r p r o p o r t io n o f a ll p o s s ib le g a in s t h a n o f a ll p o s s ib le lo s s e s

is r e a liz e d t h r o u g h o u t t h e ye a r ( t g r e a t e r t h a n 2 2 , in a ll c a s e s ) . In D e c e m b e r , lo s s e s a r e

r e a liz e d a t a h ig h e r r a t e r e la t ive t o g a in s t h a n d u r in g t h e r e s t o f t h e ye a r , in d ic a t in g t h a t

in ve s t o r s a r e r e a liz in g t a x lo s s e s in D e c e m b e r . D u e t o h o w p o r t fo lio s a r e r e c o n s t r u c t e d o ve r

t im e , a ve r a g e p o r t fo lio s iz e s a r e la r g e r fo r t h e la t e r ye a r s o f t h e s a m p le . P GR a n d P L R a r e

t h e r e fo r e s m a lle r fo r t h e s e c o n d t e m p o r a l p a r t it io n , ju s t a s t h e y a r e s m a lle r fo r t h e p a r t it io n

o f fr e qu e n t t r a d e r s .

On e r e a s o n in ve s t o r s m ig h t c h o o s e t o s e ll win n e r s r a t h e r t h a n lo s e r s is t h a t t h e y a n t ic ip a t e

a c h a n g e in t h e t a x la w u n d e r wh ic h c a p it a l g a in s r a t e s will r is e . Th e t a x la w o f 1 9 8 6

m a d e s u c h a c h a n g e . If in ve s t o r s s o ld o ff win n e r s in a n t ic ip a t io n o f h ig h e r t a x r a t e s , t h e y

m ig h t h a ve e n t e r e d 1 9 8 7 wit h a la r g e r p e r c e n t a g e o f lo s e r s in t h e ir p o r t fo lio t h a n u s u a l.

B e c a u s e s u c h s t o c ks a r e p u r c h a s e d p r io r t o 1 9 8 7 t h e y wo u ld n o t s h o w u p in t h e p o r t fo lio s

r e c o n s t r u c t e d h e r e . It is p o s s ib le t h e r e fo r e t h a t t h e r a t e a t wh ic h win n e r s a r e b e in g r e a liz e d

r e la t ive t o lo s e r s is lo we r in t h e in ve s t o r s ’ t o t a l p o r t fo lio t h a n in t h e p a r t ia l r e c o n s t r u c t e d

p o r t fo lio s . A s o ld s t o c ks a r e s o ld a n d n e w o n e s p u r c h a s e d t h e p a r t ia l p o r t fo lio s b e c o m e m o r e

a n d m o r e r e p r e s e n t a t ive o f t h e t o t a l p o r t fo lio . W e wo u ld e xp e c t t h a t if a s e ll-o ff o f win n e r s

in a n t ic ip a t io n o f t h e 1 9 8 6 t a x la w a ffe c t s t h e o b s e r ve d r a t e a t wh ic h g a in s a n d lo s s e s a r e

r e a liz e d in t h e p a r t ia l p o r t fo lio s , t h a t e ffe c t wo u ld b e g r e a t e r in t h e fi r s t p a r t o f t h e s a m p le

p e r io d t h a n in t h e la s t p a r t . H o we ve r t h e r a t io P GR / P L R is vir t u a lly t h e s a m e fo r t h e

p e r io d s 1 9 8 7 t o 1 9 9 0 a n d 1 9 9 1 t o 1 9 9 3 .

Ta b le III r e p o r t s t h e a ve r a g e r e t u r n s s in c e t h e d a y o f p u r c h a s e fo r r e a liz e d a n d p a p e r win n e r s

a n d lo s e r s . In D e c e m b e r t h e lo s s e s t h a t a r e r e a liz e d a r e o f m u c h g r e a t e r m a g n it u d e t h a n

t h o s e r e a liz e d t h r o u g h o u t t h e r e s t o f t h e ye a r . Th is is a d d it io n a l e vid e n c e t h a t s o m e in ve s t o r s

d o e n g a g e in t a x-m o t iva t e d s e llin g in D e c e m b e r .

L a ko n is h o k a n d S m id t ( 1 9 8 6 ) s u g g e s t t h a t in ve s t o r s m ig h t s e ll win n e r s a n d h o ld o n t o lo s e r s

in a n e ffo r t t o r e b a la n c e t h e ir p o r t fo lio s . W e e xp e c t t h a t in ve s t o r s wh o a r e r e b a la n c in g will

s e ll a p o r t io n , b u t n o t a ll, o f t h e ir s h a r e s o f win n in g s t o c ks . A s a le o f t h e e n t ir e h o ld in g

o f a s t o c k is m o s t like ly n o t m o t iva t e d b y t h e d e s ir e t o r e b a la n c e . S o t o e lim in a t e t r a d e s

t h a t m a y b e 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 , I c a lc u la t e P GR a n d P L R u s in g o n ly s a le s

t h a t a r e o f a n a c c o u n t ’s e n t ir e p o s it io n in a s t o c k ( a n d u s in g p a p e r g a in s a n d lo s s e s o n t h e
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d a ys o f t h o s e s a le s ) . Th e r e m a y b e s o m e c a s e s wh e r e s h a r e s o f a s t o c k a r e a lr e a d y in t h e

p o r t fo lio b e fo r e 1 9 8 7 a n d t h e n a d d it io n a l s h a r e s a r e p u r c h a s e d . Fo r t h e s e , t h e s a le o f a ll

s h a r e s p u r c h a s e d a ft e r 1 9 8 7 m a y n o t a m o u n t t o t h e s a le o f a ll s h a r e s h e ld . S o t h is r e m o va l

o f s a le s t h a t c o u ld b e m o t iva t e d b y d ive r s ifi c a t io n is n o t p e r fe c t . E ve n s o , if t h e p r e fe r e n c e

fo r s e llin g win n e r s is d u e t o r e b a la n c in g , r e m o vin g m o s t r e b a la n c in g – m o t iva t e d t r a d e s will

g r e a t ly r e d u c e t h e p r e fe r e n c e fo r s e llin g win n e r s .

In Ta b le IV , fo r t h e e n t ir e ye a r , wh e n p a r t ia l s a le s a r e ig n o r e d t h e p r e fe r e n c e fo r s e llin g

win n e r s r a t h e r t h a n lo s e r s is s u b s t a n t ia lly u n c h a n g e d . Th e t e n d e n c y t o s e ll win n e r s a n d

h o ld lo s e r s d o e s n o t a p p e a r t o b e t h e r e s u lt o f r e b a la n c in g . W h e n p a r t ia l s a le s a r e ig n o r e d ,

in ve s t o r s r e a liz e lo s s e s in D e c e m b e r a t a n e ve n a h ig h e r r a t e r e la t ive t o r e a liz in g g a in s .

P e r h a p s t h is is b e c a u s e in ve s t o r s wh o a r e in t e n t io n a lly r e a liz in g t a x lo s s e s c h o o s e t o s e ll

t h e ir e n t ir e p o s it io n in t h e lo s in g s t o c k.

In ve s t o r s wh o s e ll win n e r s fo r t h e p u r p o s e o f r e b a la n c in g t h e ir p o r t fo lio s a r e like ly t o m a ke

n e w p u r c h a s e s . In a n a lt e r n a t ive e ffo r t t o e lim in a t e t r a d e s t h a t m a y b e 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 , I c a lc u la t e P GR a n d P L R u s in g o n ly s a le s fo r wh ic h t h e r e is n o n e w p u r c h a s e

in t o a p o r t fo lio o n t h e s a le d a t e o r d u r in g t h e fo llo win g t h r e e we e ks ( a n d u s in g p a p e r g a in s

a n d lo s s e s o n t h e d a ys o f t h o s e s a le s ) . Ta b le V r e p o r t s t h a t wh e n s a le s 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 a r e e lim in a t e d in t h is wa y, in ve s t o r s c o n t in u e t o p r e fe r t o s e ll win n e r s . On c e

a g a in , in ve s t o r s r e a liz e lo s s e s a t a h ig h e r r a t e t h a n g a in s in D e c e m b e r .

A n o t h e r r e a s o n in ve s t o r s m ig h t s e ll win n e r s a n d h o ld lo s e r s is t h a t t h e y e xp e c t t h e lo s e r s

t o o u t p e r fo r m t h e win n e r s in t h e fu t u r e . A n in ve s t o r wh o b u ys a s t o c k b e c a u s e o f fa vo r a b le

in fo r m a t io n m a y s e ll t h a t s t o c k wh e n it g o e s u p b e c a u s e s h e b e lie ve s h e r in fo r m a t io n is n o w

r e fl e c t e d in t h e p r ic e . On t h e o t h e r h a n d , if t h e s t o c k g o e s d o wn s h e m a y c o n t in u e t o h o ld it ,

b e lie vin g t h a t t h e m a r ke t h a s n o t ye t c o m e t o a p p r e c ia t e h e r in fo r m a t io n . In ve s t o r s c o u ld

a ls o c h o o s e t o s e ll win n e r s a n d h o ld lo s e r s s im p ly b e c a u s e t h e y b e lie ve p r ic e s m e a n r e ve r t . I

t e s t wh e t h e r s u c h b e lie fs a r e ju s t ifi e d , e x p o s t .

Ta b le V I r e p o r t s e xc e s s r e t u r n s fo r p e r io d s fo llo win g t h e s a le o f a win n in g s t o c k o r t h e

o b s e r va t io n o f a p a p e r lo s s . Th r e e in ve s t m e n t h o r iz o n s a r e e xa m in e d : 8 4 t r a d in g d a ys , wh ic h

is t h e a p p r o xim a t e m e d ia n in s a m p le h o ld in g p e r io d fo r s t o c ks ,11 2 5 4 t r a d in g d a ys ( o n e ye a r ) ,

11Note that the in-sample median holding period is a downwardly biased estimate of the true median
holding period since stocks held for long periods are more likely to be bought before or sold after the data
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wh ic h is B e n a r t z i a n d Th a le r ’s ( 1 9 9 5 ) e s t im a t e o f t h e a ve r a g e in ve s t o r ’s in ve s t m e n t h o r iz o n ,

a n d 5 0 4 t r a d in g d a ys ( t wo ye a r s ) , wh ic h is h o w o ft e n , o n a ve r a g e , N e w Y o r k S t o c k E xc h a n g e

e qu it ie s t u r n e d o ve r d u r in g t h is p e r io d . R e t u r n s a r e c a lc u la t e d 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 win n e r s t h a t a r e s o ld , t h e a ve r a g e e xc e s s r e t u r n o ve r t h e fo llo win g ye a r

is 3 .4 p e r c e n t m o r e t h a n it is fo r lo s e r s t h a t a r e n o t s o ld . In ve s t o r s wh o s e ll win n e r s a n d

h o ld lo s e r s b e c a u s e t h e y e xp e c t t h e lo s e r s t o o u t p e r fo r m t h e win n e r s in t h e fu t u r e a r e , o n

a ve r a g e , m is t a ke n . Th e s u p e r io r r e t u r n s t o fo r m e r win n e r s n o t e d h e r e a r e c o n s is t e n t wit h

Je g a d e e s h a n d Tit m a n ’s ( 1 9 9 3 ) fi n d in g o f p r ic e m o m e n t u m in s e c u r it y r e t u r n s a t h o r iz o n s

o f u p t o e ig h t e e n m o n t h s , t h o u g h D e b o n d t a n d Th a le r ( 1 9 8 5 , 1 9 8 7 ) fi n d p r ic e r e ve r s a ls a t

lo n g e r h o r iz o n s o f t h r e e t o fi ve ye a r s .12

Th e a ve r a g e e xc e s s r e t u r n s t o win n e r s s o ld in Ta b le V I a r e d e t e r m in e d b y c a lc u la t in g e xc e s s

b u y-a n d -h o ld r e t u r n s o ve r t h e p e r io d s s u b s e qu e n t t o e a c h p r o fi t a b le s a le o f e a c h s t o c k a n d

t h e n t a kin g a n a ve r a g e t h a t we ig h s e a c h o b s e r va t io n e qu a lly. Ma n y s t o c ks a r e s o ld fo r a

p r o fi t o n m o r e t h a n o n e d a t e ; s o m e t im e s t h e s a m e s t o c k is s o ld fo r a p r o fi t o n t h e s a m e

d a t e b y m o r e t h a n o n e in ve s t o r . E a c h o f t h e s e s a le s is c o u n t e d a s a s e p a r a t e o b s e r va t io n .

Th e s a m e p r o c e d u r e a p p lie s t o p a p e r lo s s e s . Th e p -va lu e s in Ta b le V I a r e 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 t h e d iffe r e n c e in a ve r a g e e xc e s s b u y-a n d -h o ld

r e t u r n s t o r e a liz e d win n e r s a n d p a p e r lo s s e 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 n u ll h yp o t h e s is t h a t s u b s e qu e n t e xc e s s r e t u r n s t o r e a liz e d win n e r s a n d p a p e r lo s e r s 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 B r o c k,

L a ko n is h o k, a n d L e B a r o n ( 1 9 9 2 ) a n d Ike n b e r r y, L a ko n is h o k, a n d V e r m a e le n ( 1 9 9 5 ) . L yo n ,

B a r b e r , a n d Ts a i ( 1 9 9 7 ) 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 t o c k 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 t o c k 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 t o c ks 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 t o c k. U s in g t h e r e p la c e m e n t s t o c ks 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 ve r a g e

e xc e s s b u y-a n d -h o ld 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

t h e d a t e s o n wh ic h s a le s fo r a p r o fi t o r p a p e r lo s s e s a r e o b s e r ve d . 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 . On e t h o u s a n d s u c h

period and therefore not counted in the sample averages. The average turnover rate for equity in these
accounts is 6.5 percent per month, which corresponds to an average holding period of about 15 months.

12At the time of this study CRSP data were available through 1994. For this reason two-year subsequent
returns are not calculated for sales dates in 1993.
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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 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 e xc e s s r e t u r n t o r e a liz e d win n e r s m in u s t h a t t o p a p e r lo s e r s in t h e d a t a s e t is

g r e a t e r t h a n t h e ( 1

alpha ) p e r c e n t ile a ve r a g e e xc e s s r e t u r n t o r e a liz e d win n e r s m in u s t h a t t o p a p e r lo s e r s o b -

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

W e s a w in Ta b le III ( c o lu m n 3 ) t h a t in ve s t o r s a r e m o r e like ly t o r e a liz e s m a lle r , r a t h e r t h a n

la r g e r , g a in s a n d lo s s e s . It m a y b e t h a t , d u e t o r e g r e t a ve r s io n , in ve s t o r s a r e m o s t lo a t h

t o r e a liz e t h e ir g r e a t e s t lo s s e s , a n d , d u e t o t a x c o n s e qu e n c e s , t h e y p o s t p o n e r e a liz in g t h e ir

g r e a t e s t g a in s . L o we r p r ic e r a n g e s a r e like ly t o h a ve a g r e a t e r p r o p o r t io n o f la r g e lo s e r s a n d

a s m a lle r p r o p o r t io n o f la r g e win n e r s t h a n u p p e r p r ic e r a n g e s . In ve s t o r s will t h e r e fo r e h a ve

a g r e a t e r p r o p e n s it y t o n o t s e ll lo s e r s in lo we r p r ic e r a n g e s , a n d t o n o t s e ll win n e r s in h ig h e r

p r ic e r a n g e s .

H a r r is ( 1 9 8 8 ) s u g g e s t s t h a t in ve s t o r s ’ r e t ic e n c e t o s e ll lo s e r s m a y b e d u e t o t h e ir s e n s it ivit y

t o h ig h e r t r a d in g c o s t s a t lo we r s t o c k p r ic e s . Ta b le V II r e p o r t s P GR a n d P L R fo r d iffe r e n t

p r ic e r a n g e s a n d r e t u r n r a n g e s fo r Ja n u a r y t h r o u g h N o ve m b e r . S t o c ks wit h a p r ic e le s s t h a n

o r e qu a l t o $ 1 0 , wit h p r ic e s g r e a t e r t h a n $ 1 0 a n d le s s t h a n o r e qu a l t o $ 2 5 , a n d wit h p r ic e s

h ig h e r t h a n 2 5 d o lla r s , r e p r e s e n t , r e s p e c t ive ly, 3 6 p e r c e n t , 3 5 p e r c e n t , a n d 2 9 p e r c e n t o f t h e

d a t a s e t . P a r t it io n in g o n m a g n it u d e o f r e t u r n c o n t r o ls fo r t h e d is p r o p o r t io n a t e n u m b e r s o f

la r g e lo s e r s in t h e lo we r p r ic e r a n g e a n d o f la r g e win n e r s in t h e t o p p r ic e r a n g e . Th e r a n g e s

fo r a b s o lu t e va lu e o f r e t u r n a r e : 0 t o 0 .1 5 , 0 .1 5 t o 0 .3 0 , 0 .3 0 t o 0 .5 0 , a n d g r e a t e r t h a n 0 .5 0 .

W e s e e t h a t in fo u r t e e n o f fi ft e e n p a r t it io n s win n e r s a r e r e a liz e d a t a h ig h e r r a t e t h a n lo s e r s .

Th is d iffe r e n c e is s t a t is t ic a lly s ig n ifi c a n t in t h ir t e e n p a r t it io n s . W h e n c o m p a r in g win n e r s

a n d lo s e r s o f s im ila r m a g n it u d e , in ve s t o r s a p p e a r t o p r e fe r t o s e ll win n e r s a n d h o ld lo s e r s

e ve n wh e n t r a d in g c o s t s fo r b o t h a r e a b o u t t h e s a m e .

Th e r e is a n o t h e r wa y t o c o n t r a s t t h e h yp o t h e s is t h a t lo s s e s a r e r e a liz e d m o r e s lo wly d u e t o

t h e h ig h e r t r a n s a c t io n s c o s t s wit h t h e t wo b e h a vio r a l h yp o t h e s e s . W e c a n lo o k a t t h e r a t e s

a t wh ic h in ve s t o r s p u r c h a s e a d d it io n a l s h a r e s o f s t o c ks t h e y a lr e a d y o wn . Th e p r o p o r t io n

o f g a in s p u r c h a s e d a g a in ( P GP A ) a n d t h e p r o p o r t io n o f lo s s e s p u r c h a s e d a g a in ( P L P A ) c a n

b e c a lc u la t e d in a m a n n e r a n a lo g o u s t o h o w P GR a n d P L R a r e c a lc u la t e d . W h e n a s t o c k

a lr e a d y in t h e p o r t fo lio is p u r c h a s e d a g a in it is c o u n t e d a s a g a in p u r c h a s e d a g a in o r a lo s s

p u r c h a s e d a g a in . On d a ys wh e n p u r c h a s e s a r e m a d e , s t o c ks a lr e a d y in t h e p o r t fo lio fo r wh ic h
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a d d it io n a l s h a r e s a r e n o t r e p u r c h a s e d a r e c o u n t e d a s g a in s o r lo s s e s p o t e n t ia lly p u r c h a s e d

a g a in . Th u s :

Ga in s P u r c h a s e d A g a in

Ga in s P u r c h a s e d A g a in +
Ga in s P o t e n t ia lly
P u r c h a s e d A g a in

=
P r o p o r t io n o f Ga in s
P u r c h a s e d A g a in

( P GP A ) ( 3 )

L o s s e s P u r c h a s e d A g a in

L o s s e s P u r c h a s e d A g a in +
L o s s e s P o t e n t ia lly
P u r c h a s e d A g a in

=
P r o p o r t io n o f L o s s e s
P u r c h a s e d A g a in

( P GP A ) ( 4 )

W h e n t h e s e p r o p o r t io n s a r e c a lc u la t e d , a d d it io n a l p u r c h a s e s o f a p a r t ic u la r s t o c k in a p a r -

t ic u la r a c c o u n t a r e n o t c o u n t e d if t h e y t a ke p la c e wit h in o n e we e k o f a p r e vio u s p u r c h a s e o f

t h e s t o c k. Th is is d o n e t o a vo id t h e p o s s ib ilit y o f c o u n t in g a p u r c h a s e o r d e r fi lle d o ve r m o r e

t h a n o n e d a y a s a n a d d it io n a l p u r c h a s e .

If in ve s t o r s a vo id t h e h ig h e r t r a n s a c t io n s c o s t o f lo w p r ic e d s t o c ks we wo u ld e xp e c t P L P A

t o b e le s s t h a n P GP A . If, h o we ve r , in ve s t o r s a r e m o r e r is k s e e kin g fo r lo s in g in ve s t m e n t s

( p r o s p e c t t h e o r y) o r if t h e y b e lie ve p r ic e s will r e ve r t ( a s d o A n d r e a s s e n ’s s u b je c t s ) , t h e n

P L P A will b e g r e a t e r t h a n P GP A . Th is is t h e c a s e . Fo r t h e e n t ir e s a m p le P L P A = 0 .1 3 5

a n d P GP A = 0 .0 9 4 . If we a s s u m e t h a t a ll d e c is io n s t o p u r c h a s e o r n o t p u r c h a s e a d d it io n a l

s t o c k a r e in d e p e n d e n t , t h e h yp o t h e s is t h a t t h e s e t wo p r o p o r t io n s a r e e qu a l c a n b e r e je c t e d

wit h a t -s t a t is t ic o f 1 9 . Th is s u p p o r t s t h e t wo b e h a vio r a l t h e o r ie s , b u t n o t t h e t r a n s a c t io n

c o s t h yp o t h e s is .13

In Ta b le III we s a w t h a t in ve s t o r s t e n d t o s e ll t h e ir la r g e r g a in s a n d lo s s e s a t a s lo we r r a t e t h a n

t h e ir s m a lle r g a in s a n d lo s s e s . P r o s p e c t t h e o r y d o e s n o t p r e d ic t t h a t in ve s t o r s r e a liz e t h e ir

la r g e g a in s m o r e s lo wly t h a n t h e ir s m a ll g a in s . N o r d o e s a b e lie f in m e a n r e ve r s io n p r e d ic t

t h is . If, h o we ve r , in ve s t o r s b e lie ve t h a t s t o c ks t h a t p e r fo r m m o d e r a t e ly we ll will r e ve r t , b u t

t h o s e t h a t p e r fo r m u n u s u a lly we ll will t r e n d ,14 t h e y m ig h t s e ll t h e ir s m a ll win n e r s a n d h o ld

t h e ir la r g e r o n e s . Th e s e b e lie fs c o u ld t h e n a ls o le a d t h e m t o b u y fe we r a d d it io n a l s h a r e s o f

s m a ll win n e r s a n d m o r e a d d it io n a l s h a r e s o f la r g e r win n e r s . To t e s t t h is I p a r t it io n win n in g

in ve s t m e n t s in t o la r g e o r s m a ll win n e r s u s in g t h e m e a n u n r e a liz e d win n e r s ’ r e t u r n o f 0 .4 7

13For the same reasons as discussed in Section III B, these decisions will not always be independent. So
the t-statistic of 19 overstates the actual statistical significance.

14In this vein Barberis, Shleifer, and Vishny (1996) develop a model in which investors believe that earnings
switch between two regimes, one mean reverting and the other trend following.
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a s a b r e a k p o in t ( s e e Ta b le III) . S im ila r ly I p a r t it io n lo s e r s in t o la r g e a n d s m a ll lo s e r s u s in g

-0 .3 9 a s a b r e a k p o in t . S m a ll win n e r s a r e r e p u r c h a s e d a t a r a t e o f 0 .1 1 2 , la r g e win n e r s a r e

r e p u r c h a s e d a t a r a t e o f 0 .0 4 3 . S m a ll lo s e r s a r e r e p u r c h a s e d a t a r a t e o f 0 .1 7 2 a n d la r g e

lo s e r s a t 0 .0 6 7 . Th e d iffe r e n c e in t h e r a t e s a t wh ic h la r g e a n d s m a ll g a in s a r e r e a liz e d is

h ig h ly s ig n ifi c a n t ( t e qu a ls 2 6 , a s s u m in g in d e p e n d e n c e ) ; s o , t o o , is t h e d iffe r e n c e in t h e r a t e

a t wh ic h la r g e a n d s m a ll lo s s e s a r e r e a liz e d ( t e qu a ls 3 9 ) . Th e s e in ve s t o r s d o n o t t e n d t o b u y

a d d it io n a l s h a r e s o f b ig win n e r s . Th is is n o t c o n s is t e n t wit h t h e h yp o t h e s is t h a t t h e y b e lie ve

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

wo r kin g a g a in s t t h e h yp o t h e s is . In ve s t o r s wh o a r e in t h e h a b it o f b u yin g a d d it io n a l s h a r e s

o f s t o c ks t h e y a lr e a d y o wn m a y r e a c h t h e ir lim it o f a d d it io n a l p u r c h a s e s b e fo r e t h e s e s t o c ks

h a ve a n o p p o r t u n it y t o m a ke la r g e g a in s ( o r lo s s e s ) . R e g r e t a ve r s io n m a y a ls o in fl u e n c e

in ve s t o r s t o n o t b u y a d d it io n a l s h a r e s o f b ig win n e r s . Fo r e xa m p le , s u p p o s e a n in ve s t o r b u ys

1 0 0 s h a r e s o f s t o c k A a t $ 1 0 0 p e r s h a r e . Th e n s t o c k A a p p r e c ia t e s t o $ 1 5 0 . Th e in ve s t o r m a y

b e lie ve s t o c k A will c o n t in u e t o a p p r e c ia t e b u t h e m a y s t ill r e fr a in fr o m b u yin g a n a d d it io n a l

1 0 0 s h a r e s , fo r if h e d o e s p u r c h a s e m o r e s h a r e s , h e will m o r e p o ig n a n t ly r e g r e t t h a t h e d id n ’t

b u y t h e m a t $ 1 0 0 p e r s h a r e t o b e g in wit h . Th e g r e a t e r t h e d iffe r e n c e b e t we e n t h e o r ig in a l

a n d a d d it io n a l p u r c h a s e p r ic e s , t h e g r e a t e r is t h is p o t e n t ia l r e g r e t .

Th e r e s u lt s p r e s e n t e d s o fa r a r e n o t a b le t o d is t in g u is h b e t we e n t h e t wo b e h a vio r a l h yp o t h e -

s e s . B o t h p r o s p e c t t h e o r y a n d a b e lie f in m e a n r e ve r s io n p r e d ic t t h a t in ve s t o r s will h o ld t h e ir

lo s e r s t o o lo n g a n d s e ll t h e ir win n e r s t o o s o o n . B o t h p r e d ic t t h a t in ve s t o r s will p u r c h a s e

m o r e a d d it io n a l s h a r e s o f lo s e r s t h a n o f win n e r s . H o we ve r a b e lie f in m e a n r e ve r s io n s h o u ld

a p p ly t o s t o c ks t h a t a n in ve s t o r d o e s n o t a lr e a d y o wn a s we ll a s t h o s e s h e d o e s , b u t p r o s p e c t

t h e o r y a p p lie s o n ly t o t h e s t o c ks s h e o wn s . Th u s a b e lie f in m e a n r e ve r s io n im p lie s t h a t

in ve s t o r s will t e n d t o b u y s t o c ks t h a t h a d p r e vio u s ly d e c lin e d e ve n if t h e y d o n ’t a lr e a d y o wn

t h e s e s t o c ks , a n d p r o s p e c t t h e o r y m a ke s n o p r e d ic t io n in t h is c a s e . Od e a n ( 1 9 9 7 ) fi n d s t h a t

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

CR S P va lu e -we ig h t e d in d e x b y a b o u t 2 5 p e r c e n t o ve r t h e p r e vio u s t wo ye a r s . Th is wo u ld

a p p e a r in c o n s is t e n t wit h a s im p le b e lie f in m e a n r e ve r s io n . ( It is , t h o u g h , c o n s is t e n t wit h a

b e lie f t h a t b ig win n e r s will c o n t in u e t o p e r fo r m we ll.)
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I V Discussion

Th is p a p e r e xa m in e s t h e b e h a vio r o f in d ivid u a l in ve s t o r s a n d fi n d s t h a t in ve s t o r s e xh ib it

d is p o s it io n e ffe c t s ; t h a t is , t h e y r e a liz e t h e ir p r o fi t a b le s t o c ks in ve s t m e n t s a t a m u c h h ig h e r

r a t e t h a n t h e ir u n p r o fi t a b le o n e s , e xc e p t in D e c e m b e r . Th e e xt e n t t o wh ic h t h is b e h a vio r

a ffe c t s m a r ke t p r ic e s d e p e n d s o n t h e t r a d in g a c t ivit ie s o f o t h e r m a r ke t p a r t ic ip a n t s s u c h a s

p r o fe s s io n a l t r a d e r s a n d in s t it u t io n a l in ve s t o r s . If t h e d is p o s it io n e ffe c t h o ld s in a g g r e g a t e it

m a y c o n t r ib u t e t o t h e p o s it ive r e la t io n s h ip b e t we e n p r ic e c h a n g e a n d vo lu m e id e n t ifi e d b y

L a ko n is h o k a n d S m id t ( 1 9 8 6 ) a n d b y Fe r r is e t a l. ( 1 9 8 8 ) . Th e d is p o s it io n e ffe c t c o u ld a ls o

b e t h e c a u s e o f a p o s it ive c o r r e la t io n b e t we e n p r ic e c h a n g e s a n d vo lu m e in o t h e r m a r ke t s

s u c h a s r e s id e n t ia l r e a l e s t a t e . S h ille r a n d Ca s e ( 1 9 8 8 ) r e p o r t e vid e n c e o f d is p o s it io n e ffe c t s

fr o m in t e r vie ws wit h h o m e o wn e r s in b o o m a n d p o s t -b o o m r e a l e s t a t e m a r ke t s .

B y a ffe c t in g s u p p ly, t h e d is p o s it io n e ffe c t m a y a ls o c o n t r ib u t e t o m a r ke t s t a b ilit y n e a r p r ic e s

a t wh ic h s u b s t a n t ia l t r a d in g h a s p r e vio u s ly t a ke n p la c e . If m a n y in ve s t o r s b u y a s t o c k a t a

p a r t ic u la r p r ic e , t h a t p r ic e m a y b e c o m e t h e ir r e fe r e n c e p o in t . If t h e s t o c k fa lls b e lo w t h is

r e fe r e n c e p o in t , t h e s e in ve s t o r s will b e a ve r s e t o s e llin g fo r a lo s s , r e d u c in g t h e s u p p ly o f

p o t e n t ia l s e lle r s . A r e d u c e d s u p p ly o f p o t e n t ia l s e lle r s c o u ld s lo w fu r t h e r p r ic e d e c r e a s e s .

On t h e o t h e r h a n d , if t h e s t o c k r is e s a b o ve t h e r e fe r e n c e p o in t , t h e s e in ve s t o r s will b e m o r e

willin g t o s e ll, in c r e a s in g t h e s u p p ly o f p o t e n t ia l s e lle r s , a n d p o s s ib ly s lo win g fu r t h e r p r ic e

in c r e a s e s . If t h e s e in ve s t o r s h a ve p r iva t e in fo r m a t io n a b o u t t h e fu t u r e p r o s p e c t s o f a c o m p a n y

wh o s e s t o c k t h e y h o ld , t h e d is p o s it io n e ffe c t m a y s lo w t h e r a t e a t wh ic h t h is in fo r m a t io n is

in c o r p o r a t e d in t o p r ic e . Fo r e xa m p le , in ve s t o r s wit h n e g a t ive in fo r m a t io n m a y b e u n willin g

t o s e ll a s t o c k if it s p r ic e is b e lo w t h e ir r e fe r e n c e p o in t . In n o t s e llin g t h e s t o c k, t h e s e

in ve s t o r s will fa il t o s ig n a l t h e ir n e g a t ive in fo r m a t io n t o t h e m a r ke t , a n d t h e r e c o u ld b e a

d e la y b e fo r e t h a t in fo r m a t io n is r e fl e c t e d in p r ic e s .

Th o u g h t h e d is p o s it io n e ffe c t m a y in fl u e n c e m a r ke t p r ic e s , it s e c o n o m ic s ig n ifi c a n c e is like ly

t o b e g r e a t e s t fo r in d ivid u a l in ve s t o r s . To g e t a r o u g h id e a o f t h e e c o n o m ic c o s t s o f t h e lo s s

a ve r s io n , le t u s im a g in e t h a t a h yp o t h e t ic a l in ve s t o r is c h o o s in g t o s e ll o n e o f t wo s t o c ks . Th e

fi r s t o f t h e s e s t o c ks b e h a ve s like t h e a ve r a g e r e a liz e d win n e r in t h is d a t a s e t a n d t h e o t h e r like

t h e a ve r a g e p a p e r lo s e r . Th e in ve s t o r wis h e s t o s e ll $ 1 ,0 0 0 wo r t h o f s t o c k a ft e r c o m m is s io n s

a n d t h a t h a p p e n s t o b e wh a t h is p o s it io n in e a c h s t o c k is c u r r e n t ly wo r t h . S u p p o s e h e is

a ve r s e t o r e a liz in g lo s s e s a n d s o s e lls t h e win n in g s t o c k. If h is e xp e r ie n c e is s im ila r t o t h a t
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o f t h e a ve r a g e in ve s t o r in t h is d a t a s e t , h is r e t u r n o n t h e s a le will b e 0 .2 7 7 ( Ta b le III, t h ir d

c o lu m n ) . S in c e t h e s t o c k is c u r r e n t ly wo r t h $ 1 0 0 0 , it s p u r c h a s e p r ic e t h e r e fo r e m u s t h a ve

b e e n $ 7 8 3 , a n d h is c a p it a l g a in is $ 2 1 7 . If h e in s t e a d c h o o s e s t o s e ll $ 1 ,0 0 0 wo r t h o f t h e

lo s in g s t o c k, h is r e t u r n will b e -0 .3 9 3 , wit h a p u r c h a s e p r ic e o f $ 1 ,6 4 7 , a n d a c a p it a l lo s s

o f $ 6 4 7 . On e ye a r la t e r t h e ( lo s in g ) s t o c k t h a t h e h e ld will h a ve , o n a ve r a g e , a r e t u r n 1

p e r c e n t b e lo w t h e m a r ke t ( Ta b le V I) ; t h e win n in g s t o c k t h a t h e s o ld will h a ve , o n a ve r a g e ,

a r e t u r n 2 .4 p e r c e n t a b o ve t h e m a r ke t . Ma r g in a l t a x r a t e s fo r c a p it a l g a in s fo r in ve s t o r s in

t h is s a m p le va r y fr o m 0 t o 2 8 p e r c e n t , p lu s s t a t e t a xe s . A s s u m e t h a t o u r in ve s t o r ’s m a r g in a l

t a x r a t e is 1 5 p e r c e n t a n d t h a t h e h a s t a xa b le g a in s a g a in s t wh ic h t o o ffs e t lo s s e s . Th e n

b y c h o o s in g t o s e ll t h e win n in g s t o c k r a t h e r t h a n t h e lo s e r , h e g ive s u p a n im m e d ia t e t a x

s a vin g s o f $ 1 3 0 . S u p p o s e t h a t wh ic h e ve r s t o c k t h e in ve s t o r d o e s n o t s e ll n o w, h e will s e ll in

o n e ye a r ; t h e n t h e in ve s t o r is p a yin g $ 1 3 0 in t a xe s o n e ye a r e a r lie r t h a n h e o t h e r wis e wo u ld .

If h e c a n e xp e c t a r e t u r n o f 8 p e r c e n t o n h is m o n e y, c h o o s in g n o t t o d e fe r t h e s e t a xe s c o s t s

h im a b o u t $ 1 0 . In a d d it io n t o t h is , o ve r t h e n e xt ye a r t h e in ve s t o r ’s r e t u r n o n t h e s t o c k h e

h o ld s ( t h e lo s e r ) is $ 3 4 le s s t h a n if h e h a d h e ld t h e o t h e r s t o c k ( t h e win n e r ) . U s in g $ 1 ,0 0 0 a s

a b a s is , a n d in c lu d in g t h e va lu e o f t h e im m e d ia t e t a x s a vin g s ( $ 1 0 ) a s we ll a s t h e a n t ic ip a t e d

d iffe r e n c e in c a p it a l g a in s ( $ 3 4 ) , t h e in ve s t o r ’s r e t u r n is a b o u t 4 .4 p e r c e n t h ig h e r o ve r t h e

n e xt ye a r if h e s e lls t h e lo s e r r a t h e r t h a n t h e win n e r . Th e b e n e fi t s o f d e fe r r in g t a xe s m a y b e

e ve n h ig h e r if t h e in ve s t o r c h o o s e s t o d e la y r e a liz in g h is g a in s fo r m o r e t h a n o n e ye a r . On

t h e o t h e r h a n d , a h a b it o f r e g u la r lo s s r e a liz a t io n s m a y r e d u c e t h e m a g n it u d e o f a va ila b le

c a p it a l lo s s e s .

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

Th is a vo id s t h e n e e d t o c o n s id e r a g e n c y is s u e s t h a t in fl u e n c e in s t it u t io n a l in ve s t o r s o r t o

d is e n t a n g le t h e d e c is io n s a n d m o t iva t io n s o f in d ivid u a l in ve s t o r s fr o m t h o s e o f t h e ir r e t a il

b r o ke r s . It wo u ld b e illu m in a t in g t o r e p e a t t h is s t u d y wit h d a t a o n in s t it u t io n a l t r a d in g a n d

wit h d a t a fr o m a r e t a il b r o ke r a g e h o u s e .
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V Conclusion

Th is p a p e r fi n d s t h a t in d ivid u a l in ve s t o r s d e m o n s t r a t e a s ig n ifi c a n t p r e fe r e n c e fo r s e llin g

win n e r s a n d h o ld in g lo s e r s , e xc e p t in D e c e m b e r wh e n t a x-m o t iva t e d s e llin g p r e va ils . Th is

in ve s t o r b e h a vio r d o e s n o t a p p e a r t o b e 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 p o r t fo lio s o r

b y a r e lu c t a n c e t o in c u r t h e h ig h e r t r a d in g c o s t s o f lo w p r ic e d s t o c ks . N o r is it ju s t ifi e d

b y s u b s e qu e n t p o r t fo lio p e r fo r m a n c e . It le a d s , in fa c t , t o lo we r r e t u r n s , p a r t ic u la r ly s o fo r

t a xa b le a c c o u n t s .
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o p e n m a r ke t s h a r e r e p u r c h a s e s , J ournal of F inancial E conomics 3 9 , 1 8 1 – 2 0 8 .

Je g a d e e s h , N a r a s im h a n , a n d S h e r id a n Tit m a n , 1 9 9 3 , R e t u r n s t o b u yin g win n e r s a n d s e llin g
lo s e r s : Im p lic a t io n s fo r s t o c k m a r ke t e ffi c ie n c y, J ournal of F inance 4 8 , 6 5 – 9 1 .

K a h n e m a n , D a n ie l, a n d A m o s Tve r s ky, 1 9 7 9 , 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 conometrica 4 6 , 1 7 1 – 1 8 5 .

L a ko n is h o k, Jo s e f, a n d S e ym o u r S m id t , 1 9 8 6 , V o lu m e fo r win n e r s a n d lo s e r s : Ta xa t io n a n d
o t h e r m o t ive s fo r s t o c k t r a d in g , J ournal of F inance 4 1 , 9 5 1 – 9 7 4 .

L yo n , Jo h n , B r a d B a r b e r , a n d Ch ih -L in g Ts a i, 1 9 9 7 , H o ld in g s iz e wh ile im p r o vin g p o we r in
t e s t s o f lo 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 , W o r kin g p a p e r , U n ive r s it y o f Ca lifo r n ia a t D a vis .

New York Stock E xchange F act B ook, 1 9 9 5 , ( N e w Y o r k S t o c k E xc h a n g e , In c ., N e w Y o r k,
N .Y .) .

Od e a n , Te r r a n c e , 1 9 9 7 , D o in ve s t o r s t r a d e t o o m u c h ?, W o r kin g p a p e r , U n ive r s it y o f Ca lifo r -
n ia , D a vis .

P o t e r b a , Ja m e s , 1 9 8 7 , H o w b u r d e n s o m e a r e c a p it a l g a in s t a xe s ? E vid e n c e fr o m t h e U n it e d
S t a t e s , J ournal of P ublic E conomics 3 3 , 1 5 7 – 1 7 2 .

S c h la r b a u m , Ga r y, 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 , R e a liz e d r e t u r n s o n c o 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 , J ournal of B usiness 5 1 , 2 9 9 – 3 2 5 .

S h e fr in , H e r s h , a n d Me ir S t a t m a n , 1 9 8 5 , Th e d is p o s it io n t o s e ll win n e r s t o o e a r ly a n d r id e
lo s e r s t o o lo n g : Th e o r y a n d e vid e n c e , J ournal of F inance 4 0 , 7 7 7 – 9 0 .

S t a r r -Mc Clu e r , Ma r t h a , 1 9 9 5 , Ta x lo s s e s a n d t h e s t o c k p o r t fo lio s o f in d ivid u a l in ve s t o r s ,
W o r kin g p a p e r , Fe d e r a l R e s e r ve B o a r d o f Go ve r n o r s .

Th a le r , R ic h a r d , 1 9 8 5 , Me n t a l a c c o u n t in g a n d c o n s u m e r c h o ic e , M arketing Science 4 , 1 9 9 –
2 1 4 .

W e b e r , Ma r t in , a n d Co lin Ca m e r e r , 1 9 9 5 , Th e d is p o s it io n e ffe c t in s e c u r it ie s t r a d in g : A n
e xp e r im e n t a l a n a lys is , fo r t h c o m in g J ournal of E conomic B ehavior and Organization.
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Ta b le I

P GR and P LR for the E ntir e Data Set

Th is t a b le c o m p a r e s t h e a g g r e g a t e P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) t o t h e a g g r e g a t e
P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) , wh e r e P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d b y
t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is t h e
n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f p a p e r
( u n r e a liz e d ) lo s s e s . R e a liz e d g a in s , p a p e r g a in s , lo s s e s , a n d p a p e r lo s s e s a r e a g g r e g a t e d o ve r
t im e ( 1 9 8 7 – 1 9 9 3 ) a n d a c r o s s a ll a c c o u n t s in t h e d a t a s e t . P GR a n d P L R a r e r e p o r t e d fo r
t h e e n t ir e ye a r , fo r D e c e m b e r o n ly, a n d fo r Ja n u a r y t h r o u g h N o ve m b e r . Fo r t h e e n t ir e ye a r
t h e r e a r e 1 3 ,8 8 3 r e a liz e d g a in s , 7 9 ,6 5 8 p a p e r g a in s , 1 1 ,9 3 0 r e a liz e d lo s s e s , a n d 1 1 0 ,3 4 8 p a p e r
lo s s e s . Fo r D e c e m b e r t h e r e a r e 8 6 6 r e a liz e d g a in s , 7 ,1 3 1 p a p e r g a in s , 1 ,5 5 5 r e a liz e d lo s s e s ,
a n d 1 0 ,6 0 4 p a p e r lo s s e s . Th e t -s t a t is t ic s t e s t t h e n u ll h yp o t h e s e s t h a t t h e d iffe r e n c e s in
p r o p o r t io n s a r e e qu a l t o z e r o a s s u m in g t h a t a ll r e a liz e d g a in s , p a p e r g a in s , r e a liz e d lo s s e s ,
a n d p a p e r lo s s e s r e s u lt fr o m in d e p e n d e n t d e c is io n s .

E n t ir e Y e a r D e c e m b e r Ja n .-N o v.

P L R 0 .0 9 8 0 .1 2 8 0 .0 9 4
P GR 0 .1 4 8 0 .1 0 8 0 .1 5 2
D iffe r e n c e in p r o p o r t io n s -0 .0 5 0 0 .0 2 0 -0 .0 5 8
t -s t a t is t ic -3 5 4 .3 -3 8
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Ta b le II

P GR and P LR P ar titioned by P er iod and T r ading Activity

Th is t a b le c o m p a r e s t h e a g g r e g a t e P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) t o t h e a g g r e g a t e
P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) , wh e r e P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d
b y t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is
t h e n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f
p a p e r ( u n r e a liz e d ) lo s s e s . Th e d a t a a r e p a r t it io n e d in t o t h e p e r io d s 1 9 8 7 – 1 9 9 0 & 1 9 9 0 – 1 9 9 3
a n d in t o t h e 1 0 p e r c e n t o f t h e a c c o u n t s t h a t t r a d e m o s t fr e qu e n t ly a n d t h e 9 0 p e r c e n t t h a t
t r a d e le a s t fr e qu e n t ly. Fo r 1 9 8 7 – 1 9 9 0 t h e r e a r e 7 ,2 8 0 r e a liz e d g a in s , 2 8 ,9 9 8 p a p e r g a in s ,
7 ,2 5 3 r e a liz e d lo s s e s , a n d 5 0 ,5 4 0 p a p e r lo s s e s . Fo r 1 9 9 0 – 1 9 9 3 t h e r e a r e 6 ,6 0 3 r e a liz e d g a in s ,
5 0 ,6 6 0 p a p e r g a in s , 4 ,6 7 7 r e a liz e d lo s s e s , a n d 5 9 ,8 0 8 p a p e r lo s s e s . Fo r fr e qu e n t t r a d e r s t h e r e
a r e 1 0 ,1 8 6 r e a liz e d g a in s , 7 5 ,1 8 2 p a p e r g a in s , 8 ,8 8 6 r e a liz e d lo s s e s , a n d 1 0 3 ,0 9 6 p a p e r . Fo r
in fr e qu e n t t r a d e r s t h e r e a r e 3 ,6 9 7 r e a liz e d g a in s , 4 ,4 7 6 p a p e r g a in s , 3 ,0 4 2 r e a liz e d lo s s e s , a n d
7 ,2 5 1 p a p e r lo s s e s . Th e t -s t a t is t ic s t e s t t h e n u ll h yp o t h e s e s t h a t t h e d iffe r e n c e s in p r o p o r t io n s
a r e e qu a l t o z e r o a s s u m in g t h a t a ll r e a liz e d g a in s , p a p e r g a in s , r e a liz e d lo s s e s , a n d p a p e r
lo s s e s r e s u lt fr o m in d e p e n d e n t d e c is io n s .

1 9 8 7 – 1 9 9 0 1 9 9 1 – 1 9 9 3 Fr e qu e n t In fr e qu e n t
Tr a d e r s Tr a d e r s

E n t ir e ye a r P L R 0 .1 2 6 0 .0 7 2 0 .0 7 9 0 .2 9 6
E n t ir e ye a r P GR 0 .2 0 1 0 .1 1 5 0 .1 1 9 0 .4 5 2
D iffe r e n c e in p r o p o r t io n s -0 .0 7 5 -0 .0 4 3 -0 .0 4 0 -0 .1 5 6
t -s t a t is t ic -3 0 -2 5 -2 9 -2 2

D e c e m b e r P L R 0 .1 4 3 0 .1 1 0 0 .0 9 5 0 .3 7 9
D e c e m b e r P GR 0 .1 2 9 0 .0 9 7 0 .0 8 4 0 .3 0 9
D iffe r e n c e in P r o p o r t io n s 0 .0 1 4 0 .0 1 3 0 .0 1 0 0 .0 7 0
t -s t a t is t ic 1 .9 2 .3 2 .3 3 .5

Ja n .-N o v. P L R 0 .1 2 3 0 .0 6 9 0 .0 7 8 0 .2 8 2
Ja n .-N o v. P GR 0 .2 0 7 0 .1 1 7 0 .1 2 3 0 .4 6 9
D iffe r e n c e in P r o p o r t io n s -0 .0 8 4 -0 .0 4 8 -0 .0 4 5 -0 .1 8 7
t -s t a t is t ic -3 2 -2 7 -3 1 -2 5
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Ta b le III

Aver age Retur ns

Th is t a b le r e p o r t s t h e m e a n r e t u r n r e a liz e d o n s t o c ks s o ld fo r a g a in a n d o n s t o c ks s o ld fo r
a lo s s . It a ls o r e p o r t s m e a n r e t u r n t h a t c o u ld b e r e a liz e d b y s t o c ks t h a t a r e n o t s o ld o n
d a ys t h a t o t h e r s t o c ks in t h e s a m e p o r t fo lio a r e s o ld . Th e s e s t o c ks a r e c la s s ifi e d a s p a p e r
g a in s a n d p a p e r lo s s e s . Fo r a ll a c c o u n t s o ve r t h e e n t ir e ye a r , t h e r e a r e 1 3 ,8 8 3 r e a liz e d g a in s ,
7 9 ,6 5 8 p a p e r g a in s , 1 1 ,9 3 0 r e a liz e d lo s s e s , a n d 1 1 0 ,3 4 8 p a p e r lo s s e s . Fo r a ll a c c o u n t s d u r in g
t h e m o n t h o f D e c e m b e r , t h e r e a r e 8 6 6 r e a liz e d g a in s , 7 ,1 3 1 p a p e r g a in s , 1 ,5 5 5 r e a liz e d lo s s e s ,
a n d 1 0 ,6 0 4 p a p e r lo s s e s .

Ja n .-N o v. D e c e m b e r E n t ir e Y e a r

R e t u r n o n r e a liz e d g a in s 0 .2 7 5 0 .3 1 6 0 .2 7 7
R e t u r n o n p a p e r g a in s 0 .4 6 3 0 .5 0 0 0 .4 6 6
R e t u r n o n r e a liz e d lo s s e s -0 .2 0 8 -0 3 6 6 -0 .2 2 8
R e t u r n o n p a p e r lo s s e s -0 .3 9 1 -0 .4 1 7 -0 .3 9 3
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Ta b le IV

P GR and P LR When the E ntir e P osition in a Stock I s Sold

Th is t a b le c o m p a r e s t h e a g g r e g a t e P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) t o t h e a g g r e g a t e
P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) , wh e r e P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d
b y t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is
t h e n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f
p a p e r ( u n r e a liz e d ) lo s s e s . In t h is t a b le lo s s e s a n d g a in s a r e c o u n t e d o n ly if a p o r t fo lio ’s
t o t a l p o s it io n in a s t o c k wa s s o ld t h a t d a y. P a p e r ( u n r e a liz e d ) g a in s a n d lo s s e s a r e c o u n t e d
o n ly if t h e p o r t fo lio ’s t o t a l p o s it io n in a n o t h e r s t o c k h e ld in t h e p o r t fo lio wa s s o ld t h a t d a y.
R e a liz e d g a in s , p a p e r g a in s , lo s s e s , a n d p a p e r lo s s e s a r e a g g r e g a t e d o ve r t im e ( 1 9 8 7 – 1 9 9 3 )
a n d a c r o s s a ll a c c o u n t s in t h e d a t a s e t . P GR a n d P L R a r e r e p o r t e d fo r t h e e n t ir e ye a r a n d
fo r D e c e m b e r o n ly. Fo r t h e e n t ir e ye a r t h e r e a r e 1 0 ,9 6 7 r e a liz e d g a in s , 3 6 ,0 3 3 p a p e r g a in s ,
9 ,4 7 6 r e a liz e d lo s s e s , a n d 5 1 ,5 0 2 p a p e r lo s s e s . Fo r D e c e m b e r t h e r e a r e : 6 6 6 r e a liz e d g a in s ,
3 ,4 4 0 p a p e r g a in s , 1 ,1 7 1 r e a liz e d lo s s e s , a n d 4 ,7 5 9 p a p e r lo s s e s . Th e t -s t a t is t ic s t e s t t h e n u ll
h yp o t h e s e s t h a t t h e d iffe r e n c e s in p r o p o r t io n s a r e e qu a l t o z e r o a s s u m in g t h a t a ll r e a liz e d
g a in s , p a p e r g a in s , r e a liz e d lo s s e s , a n d p a p e r lo s s e s r e s u lt fr o m in d e p e n d e n t d e c is io n s .

E n t ir e Y e a r D e c e m b e r

P L R 0 .1 5 5 0 .1 9 7
P GR 0 .2 3 3 0 .1 6 2
D iffe r e n c e in p r o p o r t io n s -0 .0 7 8 0 .0 3 5
t -s t a t is t ic -3 2 4 .6
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Ta b le V

P GR and P LR When N o N ew Stock I s P ur chased Within T hr ee Weeks of Sale

Th is t a b le c o m p a r e s t h e a g g r e g a t e P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) t o t h e a g g r e g a t e
P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) , wh e r e P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d b y
t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is t h e
n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f p a p e r
( u n r e a liz e d ) lo s s e s . In t h is t a b le lo s s e s a n d g a in s a r e c o u n t e d o n ly if a n o n e w p u r c h a s e
wa s m a d e in t o a p o r t fo lio o n t h e d a y o f t h e s a le o r wit h in t h r e e we e ks fo llo win g t h e s a le .
P a p e r ( u n r e a liz e d ) g a in s a n d lo s s e s a r e c o u n t e d fo r d a ys o n wh ic h qu a lifyin g s a le s we r e m a d e .
R e a liz e d g a in s , p a p e r g a in s , lo s s e s , a n d p a p e r lo s s e s a r e a g g r e g a t e d o ve r t im e ( 1 9 8 7 – 1 9 9 3 )
a n d a c r o s s a ll a c c o u n t s in t h e d a t a s e t . P GR a n d P L R a r e r e p o r t e d fo r t h e e n t ir e ye a r a n d
fo r D e c e m b e r o n ly. Fo r t h e e n t ir e ye a r t h e r e a r e 8 ,3 3 6 r e a liz e d g a in s , 1 0 ,2 4 0 p a p e r g a in s ,
7 ,5 5 3 r e a liz e d lo s s e s , a n d 1 9 ,3 7 0 p a p e r lo s s e s . Fo r D e c e m b e r t h e r e a r e 5 9 0 r e a liz e d g a in s ,
1 ,0 2 4 p a p e r g a in s , 1 ,1 9 4 r e a liz e d lo s s e s , a n d 1 ,8 6 3 p a p e r lo s s e s . Th e t -s t a t is t ic s t e s t t h e n u ll
h yp o t h e s e s t h a t t h e d iffe r e n c e s in p r o p o r t io n s a r e e qu a l t o z e r o a s s u m in g t h a t a ll r e a liz e d
g a in s , p a p e r g a in s , r e a liz e d lo s s e s , a n d p a p e r lo s s e s r e s u lt fr o m in d e p e n d e n t d e c is io n s .

E n t ir e Y e a r D e c e m b e r

P L R 0 .2 8 1 0 .3 9 1
P GR 0 .4 4 9 0 .3 6 6
D iffe r e n c e in p r o p o r t io n s -0 .1 6 8 0 .0 1 5
t -s t a t is t ic -3 6 1 .6
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Ta b le V I

E x P ost Retur ns

Th is t a b le c o m p a r e s 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 t o s t o c ks
t h a t a r e s o ld fo r a p r o fi t ( win n in g s t o c ks s o ld ) a n d t o s t o c ks t h a t c o u ld b e , b u t a r e n o t ,
s o ld fo r a lo s s ( p a p e r lo s s e s ) . R e t u r n s a r e m e a s u r e d o ve r t h e 8 4 , 2 5 2 , a n d 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 s a le o f a r e a liz e d win n e r a n d s u b s e qu e n t t o d a ys o n wh ic h s a le s o f o t h e r
s t o c ks t a ke p la c e in t h e p o r t fo lio o f a p a p e r lo s e r . P -va lu e s r e fe r t o t h e fr e qu e n c y wit h
wh ic h d iffe r e n c e s in e xc e s s r e t u r n s o ve r t h e s a m e p e r io d s in t h e e m p ir ic a l ( b o o t s t r a p p e d )
d is t r ib u t io n s e xc e e d t h e d iffe r e n c e in e xc e s s r e t u r n s o b s e r ve d in t h e d a t a .

P e r fo r m a n c e o ve r P e r fo r m a n c e o ve r P e r fo r m a n c e o ve r
N e xt 8 4 N e xt 2 5 2 N e xt 5 0 4

Tr a d in g D a ys Tr a d in g D a ys Tr a d in g D a ys

A ve r a g e e xc e s s r e t u r n o n 0 .0 0 4 7 0 .0 2 3 5 0 .0 6 4 5
win n in g s t o c ks s o ld
A ve r a g e e xc e s s r e t u r n o n -0 .0 0 5 6 -0 .0 1 0 6 0 .0 2 8 7
p a p e r lo s s e s
D iffe r e n c e in e xc e s s r e t u r n s 0 .0 1 0 3 0 .0 3 4 1 0 .0 3 5 8
( p -va lu e s ) ( 0 .0 0 2 ) ( 0 .0 0 1 ) ( 0 .0 1 4 )
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Ta b le V II

P GR and P LR P ar titioned by P r ice and Retur n

Th is t a b le c o m p a r e s t h e a g g r e g a t e P r o p o r t io n o f Ga in s R e a liz e d ( P GR ) t o t h e a g g r e g a t e
P r o p o r t io n o f L o s s e s R e a liz e d ( P L R ) , wh e r e P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d
b y t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is
t h e n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f
p a p e r ( u n r e a liz e d ) lo s s e s . Th e d a t a a r e p a r t it io n e d o n s t o c k p r ic e a n d o n a b s o lu t e va lu e
o f t h e r e t u r n t o d a t e ( R) , fo r a ll a c c o u n t s , 1 9 8 7 – 1 9 9 3 , Ja n u a r y t h r o u g h N o ve m b e r o n ly.
Th e t -s t a t is t ic s t e s t t h e n u ll h yp o t h e s e s t h a t t h e d iffe r e n c e s in p r o p o r t io n s a r e e qu a l t o z e r o
a s s u m in g t h a t a ll r e a liz e d g a in s , p a p e r g a in s , r e a liz e d lo s s e s , a n d p a p e r lo s s e s r e s u lt fr o m
in d e p e n d e n t d e c is io n s .

|R| ≤ 0 .1 5 0 .1 5 < |R| ≤ 0 .3 0 0 .3 0 < |R| ≤ 0 .5 0 0 .5 0 ≤ |R|

Price ≤ $ 1 0 P L R 0 .1 4 1 0 .1 2 9 0 .1 0 9 0 .0 3 0
P GR 0 .2 6 7 0 .2 5 7 0 .2 9 5 0 .2 8 2
D iffe r e n c e -0 .1 2 6 -0 .1 2 8 -0 .1 8 6 -0 .2 5 2
t -s t a t is t ic 1 3 .0 1 0 .2 1 1 .7 1 7 .5

$ 1 0 ≤ Price ≤ $ 2 5 P L R 0 .1 3 8 0 .1 0 5 0 .0 7 6 0 .0 5 8
P GR 0 .2 2 2 0 .1 8 6 0 .1 7 2 0 .1 3 5
D iffe r e n c e -0 .0 8 4 -0 .0 8 1 -0 .0 9 6 -0 .0 7 7
t -s t a t is t ic 1 6 .9 1 3 .1 1 3 .1 1 1 .3

$ 2 5 ≤ Price P L R 0 .1 2 5 0 .1 0 4 0 .1 0 4 0 .0 4 9
P GR .1 9 7 .1 2 6 .0 8 1 .0 5 5
D iffe r e n c e -0 .0 7 2 -0 .0 2 2 0 .0 2 3 -0 .0 0 6
t -s t a t is t ic 1 9 .4 4 .5 -3 .2 0 .6 1
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Figur e 1. P r ospect theor y value function.
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Figur e 2. Ratio of the P r opor tion of Gains Realized (P GR) to the P r opor tion of
Losses Realized (P LR) for each month. P GR is t h e n u m b e r o f r e a liz e d g a in s d ivid e d
b y t h e n u m b e r o f r e a liz e d g a in s p lu s t h e n u m b e r o f p a p e r ( u n r e a liz e d ) g a in s , a n d P L R is t h e
n u m b e r o f r e a liz e d lo s s e s d ivid e d b y t h e n u m b e r o f r e a liz e d lo s s e s p lu s t h e n u m b e r o f p a p e r
( u n r e a liz e d ) lo s s e s . R e a liz e d g a in s , p a p e r g a in s , lo s s e s , a n d p a p e r lo s s e s a r e a g g r e g a t e d o ve r
t im e ( 1 9 8 7 – 1 9 9 3 ) a n d a c r o s s a ll a c c o u n t s in t h e d a t a s e t .
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