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[ill- lo rnui la l i tm and U'stino of tlu- inarket-flTjcicncN h\pfHl)csis hiis

l)fcn nf intcrcsl to fiiKiiui;)! ei.-ononsisls. l t ( ) u c \ c r , n n k r c c r i u k

w r fsc- i rchers ro imnhi tc i l , i lkTnaU\f I n p o i h c s r s lo iiuirkt'l e l i i c i r n c \

.^.. Shi l ler ( I ' l S I l ; Shk-i lcr .iiul SunmuTS ii9^)()tj . Dis l ingi i i shing

t ' lnpirifaiK lH*lv\t'fn iho iiKirkfl-t'lTiciem \ hypo lh r s i s .uiti its alt<.'rniiti\es

has p ro \c i i to l)o dilTiciill. Icst inji has i o l l o u r d o n e ol two basic

appro ,K!H-S: t h r varianc- ' hoinKis a p p r o a c h aiul ihc t i i r c t app roach .

I h<' a p p r o a c h lo l louct i here is in the spirit of d ie lalU'r. i h c direct

a p p r o a c h a i l cn ip l s lo tk ' i c r in inc w h e t h e r \ a r i a h l f s alrcail \ in th(^ a^ciU s

n . > l | i l ! i l l u n n i H i i L v ! i n [ i i M i k r l i t u A v i . w d i k s h n p p . t i U . l [ • , l ^ l ^ . i l \ i t ^ i m , ! \:-:\\. , n u l t u ^ j i i M i i u u s

! f i . v r , : : , i r r . i p p r r r i . t U ' c l . I I t r r r s , ' , i n h , i s y f s [ , n u ' c o i i l n n . i l t ! H r s l , l i . i m K ( , l i > i ^ r , l . u u l 1 \ I M K \ .IIH\

S r k y . i k l i H i i t i o i i u n n u I s t ; r , i l r h i l K , n k t i o u i . / i l ^ t d

• jtnaiU Ii. kiili' is iin \ssisliUil / ' j o / i ' s M i r ( ) / I iihinn' di (.ciii'i^iii "^lute L j ; n c r s f f i ,

Mlaiiiii.

• i^i'hi'rt \\ . l\i)lh is i) l'i-(>je>\<)r. Dfjutrtmcul (>l I iiuuicc di ihe L suicrs'ii\ ol Wusnil
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i n l o r i n a l i o j i s t i i an p r c d i c ! l u t tn ' c pric c < han^es . I i ' M R h var ia l i l i ' s i ' \ i s l .

t d c i i c H i c i c i u A is v i o i a t cd . I I O U C M T , as I cHov tl '-JSMi s iak-s , (here is

.1 l u n d a i n c n t a l ainhi^^iuiix in these cl i rcei U'sls hccausc i h c f i iR l i nu o f

some p r e d i c t i \ e \ar iab l (^ i .o i i i ( i mean e i t he r (hal the c . ip i ia l mark i ' t is

i n c l l i c i c i i t or i h a ! the pred icUxe \a r i ahk* is no ! in the ajj:c[it*s i n l o n i i a t i o n

set, A k o . as {he n ' i a t i o n ^ h i p k e l u c e n i n fo rnsa t i on a iu l asset pr ices

(k*pei!([s on t l ie assumed le tu r i i - ^ i i eneranng process, e t t r re i i l p r i t es «. o n k l

d i l i e r t r on i f u t u r e expce ied pr ives heeat ise oT p r e m i a l o r sssU' in. t l i t r isk

a m i i h c |>ass,i^e ol l i n i r , ! h e i e l o r e . (o th(^ extent i h . i l these i u u (actors

are i i i t p o r i a n i . in isspec i l i ca t inn o f I he r e t i i r n - i ^ c n c r . i l i n ^ process can leati

to the k i !sc r c j e c i i o n uf i he inarke l -e l ' tK iene \ h \ p o t h e s i s .

I his a r t K l e iines(i<.^ates n ta rke l c iT ic io i i c \ \)\ en i p ! o \ in;^ a test u h i c i i

s n h s t a n t i a i k i i i i t i y . i i es the p rohk ' n t s ( l isc i isscd a h o \ e , Spcc i l ' r ca l k . th<'

i m p a t I ot sck'c t \\ iiil Sinu't jounuil W \j c u n m i o d i t s pa^^e h c u H i n e s I H I

sut )sc t jnen l p r i ce hc i i av io ! is in\cst i ,L;atcd. I hcsc head l ines a c c o i i i p . n n

e c i t a i i i news stor ies that f iescr ihe i h c pr t^ \ ions d a \ \ [)T-!CC n n n c i i i e n t s of

f u tu res t n i i t r a e l s (ji.is exper ienee. l ahno r rna l k ^e l s o l ' t rad in^ i nUercs t ,

\s c o n l i r n i e d })\ s ta l l repor fe rs w i t h t he W S/ \ \ h o l i a \ e p repared i i i a rn

ol i h c a r t i c les , ihese stor ies arc s i m p k a "n ta rke t r e p o r i " on w h e r e

the " p r i o r ( ia\ s ae l i on was , " I hus, as the siortes se lected repor t o n ] \

h i s l o r i c i r i l o rnsa tH.n . t ! j e \ a i ld nolhin;^, to the v iuc iUs c u r r e n t i n l o r t i i a t i o n

sei . i l c n c c . [here s h o u l d be \U) a m h i o u i i v ,is to w l u ^ h e r the p r c d r c t i \ e

\ a r i a h l e : i h c stor\ i is in i hc i n l o r m a l i o n seL"" \ l s ( ! . becat ise I n t u r c s

c o n t r a i l s re tp i i re no nef i i u i ' s t i u e i i ! .tm] s h o u l d c o n t a i n Ht t le , i i a m , r isk

p r e m i a () \er the short l i m e i n ! e r \ a l s l o r w h i c h t l iese U^sls are c o n d u e t c d ,

i h e expec ted chani^ie in f u t u r e s pr ices s h o u l d he \ i r ! n a l k n i l .

( onspar in i ! i h e npcn i i u ^ piivv un t f ie cla\ o f i h e \\ S/ s tor \ \ \ i l h i h e

pre\ ions da \ ' s e los in i i p r i i e i i u f i i ates l l i . i l ihese stori<'s m a \ s u h s t . m t i . i l k

a f fec ! prii,-es, n o t a h k lo r s ior ies express ing bear ish s e n t i m e n t . I n t e r e s i K .

i hcsc pr ice ctfccEs AVC s f i o r t - ! i \ e d i he i i ee t ! ie t e r m " m i c r o ' s as t h e \

reverse o \ e r t i n ' same I n i d i n u d a \ , a iu l t r a d i n j ; ru les mav poss i i i k l ie dc-

s iu i ied that p ro f i t . i hK cxplthU these a n t i c i p a t e d reversals. A d d i t i o n a l lests

i nd i ca l e t h a i the m a g n i t u d e ol the openi t i *^ pr ice chan-^e is |>«>siti\ci\

I M ' " ^ ' ^ ' ' " ^ ' ' " <•><" ' ' ' ' ' ^ n h . ^ f-'f.iO: i - r ^ j M u ,..K[' f l . w - . i r l k i c > v ' l l ^ i h c l ^ \ i n : Mi'-.n- ••: [ l u

u c i l . - f M ' ^ i i i i i i ^ i h l , ' \<^; U K • S i n . H J u ! ! . i T \ p n . v ^ i . i p h : B . ! M i i n , ! ( i > . i\,,\\ [ i , ! , h j l t : . . I h \ ! U . ! ] » . ! n i . i i k r t

i n u i f , : , i l l ! . r r l i d . ' •. i o n n . i l . i n d i i . s i s n u u h i u \ i n i>. s m i . i t l . d . s n t v p t i i i ! \ [ i ^ r r r t : l i p . i r i ! i c [ . v , . i n

. ' ( " M l . „ ' ' 0 I ' M ! . , - i L n k t ! ^ \H i i i t : ,UV,U)V,. { \ \ r < n ^ n p l c l f . ! M i M W ! M I U s , - , ( i l i i l ( i s , ( r u i , J , H I c i i i l . i r

r H i . i r n ! ,:: {\\v ^vn-., u s , d h i n l i n - , l , ' l m i U ^ T i o i f I V k i i l u •. J i . v v n o t i r n | i k l l k i ! i n r i d M : . > [ ' , . n ; ;

<'^i ' s i i r i i s l inKi-^ M r k h l i i i ' . , i , u t s \ | H i, l , ! n i . n > . ' . | h i t u u J T U I S , ( - , > t . n d i u o i i i i i y uu h u l h p . i v i And
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rt ' lalect (o I r a t l i n t ; \ o l u n u - . l i i k e n t d o c t l u ' r . IJit'Sf rt.'Sltlt^ m a \ !)<- \ i c \ \ ( ' c l

us p n ) \ i c l i n ^ s u p p o r t l o r i h e latl o r i i u e s t o r s c n t i n i c n i ' l i i n i l c t i a r b i t r a g e

l u p o t h e s i s o f S h k ' i i f r a m i S u m n u T s i h^M)! . \hcsv a t i l h o r s a r u u c ih ; i l

n o i s t ' i n i t l i i i ^ c a u s f s p r i c e s In t l e v i a l e I 'tdin r u n d . i n i e n l . i i \ a l i i e s . nu l l lutl

t h e s e t i e v i a t i o n s a r e e n r r e e l e i l h \ i h c s t i h s e t j u c n t a r b i t r a g e a c l i \ i t i o s

(if s o p h i s t i c a t e i l i m r s u i r s , S l i l e i l e r a n d S u i n i i i e r s t u r t h e r a r ^ u e t h a t

s i n c e a r b i t r a g e is c o s l U . p r i c e s will n o t i t i s t a n t a T i e o u s l y r e a h ^ n \\ i th

l u r u l a i i i e i n . i l \ a l t t e s . In ( h e i r p a r a d i g m , ( h e d e c r e e ol misaiijj,Tiii!en( a n d

p e r s i s t e n c e s h n t d c ! h e p r u p o r t i o i i a i t o t b e c o s ! ol arhilr i i<;e. P>ee;Hise, ,(s

in t h e a i i a U s I s p r c s e n l e d h e r e , arhi l ra^^e a g a i n s t b e a r i s b n o i s e t r a d e r s

in i 'uUires n i i i rkc f s i i n o k i ' s i n i t s a t i n g a s l io r t p o s i i i o n in i b c i i n t i e r K i n ^

s p o t c -onin iodi fv . a r b i t r a g e s i i b s e i j u e n i t o b e a r i s h s t o r i e s is m o r e c o s t K .

I b e r e l o r e . l a r g e r p r i e e i n i p a e t s j o l l o w i i i ^ h e a r i s h s t o r i e s a r c e o n s i s t e i i t

w i t h t h e i r u e s t o r s e n l i n i e i U l i n n t c d a rb i t r . i t i e b \ p o t b e s i s ,

I h e r e m a i n d e r of t b e a r t i e l e is i i r s^ani /ed as l o N o w s : It r e v i e w s

t h e o r i e s a n d l e s t s oi a s s e t pr i i e . n i o n i a l i e s . m d t l i s c u s s e s i b e . i p p l i c a h i h l y

o f l b e s e t e s t s t o f i i i t i r e s m . i r k c i s ; d e s c r i b e s t h e te s t u s e d in t h i s a r t i c l e

a n d d e l i n e a t e s a h e r n a t i \ e b \ p i i l h e s e s ; t l e s t r i b e s t h e d a i a ; m i d p r e s e n t s

a n d i n t e r p r e t s t h e r e s u l t s in H^lil ol i h e s e a ! t e r r ) a t i \ e b \ p o t b e s e s , I h e

l i n a l s e c t i o n p r e s e n t s s o m e eoiul iKl i t iM r e m a r k s ,

WOMAl II S l \ ASSO PHICLS

C o m p e t i n g e \ p l a n , i i i o n s of a s s e i - p r i e e a n o m a l i e s , o r m a r k e t i n e l l i e i c n -

e i e s , e a n he d l c h o i o m i / c d b \ i h e i r a s s t i m p t i o n s regardi i i t j , i i n e s t o r

r a i i o i i a l i t x . It h a s h e e n t k - i n o n s t r a t e i . ! t h a t s [ ) e c t i ! a t i \ e h u h i i l e s ; ind

s u n s p o t e ( | u i l i h r i a e a n exis t w i t b r a t i o n a l i n v e s t o r s . O n i h e o i h e r h a n d ,

ii' i n v e s t o r s a r e i r r a t i o n a l , p r i e e a n o m a l i e s e ;m he e x p l a i n e d h \ t b e

o \ X T r e a c t i o n I n p o i h e s e s a n d l a d s .

Rutional Aiiomiilies:
Buhhles and Siinspols

ii e lUihblcs

\ s p c c i d a l i x e b t i b b l e is a n e x p l o s i v e l o r p e r s i s t e n l l v cu i i i t i l a t i ve^ d e -

v i a t i o n ol' a n a s s e t p r i e e I r o m i ts i n n d a n i e n t a l v a l u e . I b e s i m p l e s t

s p e e t i l a t i v e h u b h l e a r i s e s in a e e r t a l n t v e e n n o n n in w b i t i i t r a d e r s

h a v e a c o n s t a n t d i s c o u n t r a t e oi' r p e r p e r i o d . ' A r a l i o n a l e x p e e t a -

M i i ' h l i j l l r ! i n \ ! - . I r l l i - h n n i r e - - n " i c l i n i i s o n I I R ' i i M ' e l - - i m f l • . . l i e p n i i . ' i < l s .

M n i m i i r i ' U i ' n . T . i l l i u ' o r i ' l K ^ i l n - ^ i - d u h m m - p c i i i L i U ^ r h n l > l i l f \ , s . ' c H l . n u i i . i n l . i n d W . i K u i ^ ' l ' ' S J '
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( ions e< | tn l ih r iun i requ i res tha i i h e pr iec at l i m e / o f an i n f i n i t e k

l ived asset w l l h a cons tan t div ic ied / ) e( | t ia l the d i s e o t n i i e d vah ie

o i the snn i o i t be d i \ i d e i u ! at l i m e / -* 1 ,nu\ (he pr ice iPs-i) as

io i lov \s : P. \l) • P, ^ | / ( 1 " ,•), w i i i c b imp l i es t be i o i l ovv i n^ d i l ' ier -

e i H c e t j u a t i o n : I I • r\l\ / ' , , , / ) . T b e *;enerai s o l u t i o n lo t i ie

a ix ive tH[ t ia t ion ean he vvr i i ler i as: / ' , Hi \ - r)' -'- D / V , In i l i i s so-

l u t i o n , u b e n e v e r H ccpials zero , i i i e sk inda ix i express ion i n r v a l u i n g

ii pe r | )e tu i t \ ob ta i ns , i i o u e v e r . i h e r e are manv o t h e r so i i i l i ons c o n

s is ten i w i t h ra i i ona l i t v in w b i e b /> does not eq i ia i zero, in i j i iv i ng a

bu i )h ie e<in iponeiU o[ tbe asset [M-icc oi"[/->!i - r ! ' ) . ' ' The io rn i . i t i o r ! o f

h i i i ) i ) les imj>iies l i i ; ; ! ;isset pr ices dev ia te i r o m t i i e i r f t n u h m i e n t a l va lue

D/r. i his is. however , eons is ten t w i t i i r a t i ona l investors a iU ic ipa t inu ,

i l i a l next j>eriod's pr ice w i l l dev ia te even f u r t h e r I r o m i u i u i a m e n l . d

values.*'

I i i i p i r i ea i ev idenee o n huhh ies isi asset pr ices is m i x e d . W esi i i ' 'S~ )

I m d s s t r o n g e v i d t a u e (or hu l )h ies in tbe L ,S. s tock marke t f r o m the

per io t i i H " I I ' )S2. i i ood . I l o d r i e k , and Iv ip l .u ) i I ' ) K 6 l . l i owever , a rgue

Eiiai tesi m i s s p c e i i i t a t i o n mav lead lo re jee t i ng i h e n u l ! i i vpo l i i es i s o f

t i ie n o i i - e x i s t e n t e oi i i u i i i i l es . I ) e / i i i ) a k h s i i a n d 1 )en i i rwue~Kunt ii'-'^JO,'

emplov a p r o t e i i u r e tba i thev aroiR> lias less m i s s p e e i i i e a t i o n e r ro r .nu l

i i n d . i ' o [ i t ra r \ i o W e s t , no suppor t Tor t i ie ev is tenee ol ' i )ui) i ) ies, O n

the o i i i e r iKmd , a i e o r t l i n ^ to C a m e r e r sI'-^S'-';, t i n ' i ' lndii i '^s hv I o a m i

\ h i e i x i i i i u v i M ' S S ) of pos i t i ve i m t o e o r r e l a t i o n in we(.-kiv stoek r e i t i r n s ,

• iiul D i i sak i i ' ' " , ^ i ant l l a n i a ( \'-K{)> o l ' ku r tos is m l u i u r e s uv i i ea t .

c o r n , and sovbcans i and s iuek pr iee d i s t r i hn t lo i i s . respcc t i ve lv . i nd i rec i i v

suuaosf t i ie ev i s t e rue ol bni)() ies.

( o n i r a i v to the i )e i ie l ( i iat r a m i o f n ev ents w i i i cb do not a!Teci

i u n c i a m e i i i a l valutas s i i on l t l no ! ui ' iecl asset p r ices , Cass ant i S l ie l i

i i *'S V' der ive t o i u i i t i n n s undi^T w b i i i i r a i n l o m events ( s t i n s p o i s i ,

' N o t , ; ! ) . , ! n ^ f -M>'-i n . . : - : . , ; ) \ ~ . l \ . M . i ^ - ( i ; . - . . ^ •, i | ! i t r . - - l i s j l I ; .

. ' } > , u l , \ . , H i ' n i d i n h n 11 , n g i , T i H ' i i T t n . v , '.n i i i l f J - l u i ; l , i ; j , ( n ! s a r t ' i i [ i f i t U t i i i o ! \ % l ! r ; h c i . s n v ( H h c r

n j f t ' , ! h \: U , i t l i [ 1 h i ' U | i . ' n i I . C . I '.A l ! u , i - . - . i I

i i i l i ' i h ' | i [ ; t i i i j j i i t r i . i i ' , , ! " . . , , , \ < i i n !•!, I v . H i i i n f d i n ( h . ' . ' H i K ' t i n u l U , J ( ! . n n n i i n i ' " i i ' i , ! ! u u - S i ' i h t r

i i i > | i l i \ S i i i i i h , S . j ^ j i j j K k , M ! t i \ \ d , . i i j i v • p , i s ' . . h i i ' - u - , h h 7 , i ! , n i . I \ M v x p t - i . r j u ! d t t a d i - r r ' ) , i \ h v
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e o i n p i e i e i \ u n re k i t ed lo i t n u l a n i e n l a i s , a 11 ee l a s s e t p r i e e s . 1 Uv\

siiovv t h a t w i i e n n iu l i i j i l e e t j i i i i ibr ia exist in a e e r i a i n t v - e x e i i a n g e

e e o n o n i v , l i ie i n t r o c i t i c t i o n oi a s t ins[ )o t c a n l ead lo etjiiiHi)ria

in a " n o w ' S t o c i i a s t i i ' e c o n o m v in wi i ie i i l l ie e i i o i e e i ) e t w e e i ! t w o

o! l i i e e( |Liii ibria in t i ie c e r t a i n t y e e o n o n n is d e t e r m i n e d b \ l l ie

r e a h / a t i o n oi t b e s u n s p o t . I b i s o e e u r s i i e e a u s e a g e i i l s c o n j e c t u r e

tbii l t i le s u n s p o t will a l l e c i t i ie e c j u i i i b r i u n ! t i e n i a i u l s i o r goo t i s

anci , i i u i s , i i i e i r e c | t i i i i b r i un ! p r i e e s , 1 b i s e i i e e t ol s u n s p o t s o n

p r i c e s , in t u r n , a l l e c i s e a c i i agcMits ov\ n cieniiinck dnd ii ail a g e n t s

boic! c o n j e e I t i res ol t b i s U p e , t b e e o n j e e l u r e s wili b e s e i l - l u l l i l i i n g .

I iie i i rs t i m p i i e a t i o ! ) oi t b i s iSieorv, is l i ia l e v e n t s i r r e l e v a n t t o

m a r k e t i n n d a m e n t a l s e a n a i l e e i a s s e i pri(~es. S e e o n d . b e c a u s e

t h e s t u i s p o t I r a m e w o r k a s s u m e s r a t i o n a l a g e n l s a n d n o trLHisacl ion

c o s t s , tfie i n t r o t i u c i i o n oi a s u n s p o t d o e s iiol g e n e r a t e a n ;ii"i)itriige

o p p o r t n n i t ) .

Irrational Anomalies: Ovt'rreacliiin and I ads

Ol crrciicliiin I hpothc^is

S e v e r a i r e s e a r e i i e r s i i ave a U e m p t e d l o e x p i a i n a n o m a l i e s in a s s e t

p r i c e s i)V r e l a x i n g t b e r a t i o n a i i l v a s s n m p t i o n , R a l i o n . i i i n v e s l o r s a r e

a s s u m e d t o r e v i s e l l i e i r b e i i e l s in t i i e p r e s e n c e o[ nevv j n i o r n i a -

t i o n u s i n g R a v e s r u i e , L s i n g e v i d e n c e i r o m c o g n i t i v e p s v c b o l o g v ,

I ) e R ( ) n d t a n d I i i a i e r ( I *-'SS) a r g u e t i i a l . in i a e t , i n d i v i c i u a i s t e n d

t o ov era t i j t j s t t b e i r p o s t e r i t ) r i u ' l i e i s l o nev\ i n i o r m a t i o n m o r e U i a n

is vvar ran tec i b \ R a v e s r u i e . I b u s , w i i e n i n v e s t o r s o b s e r v e l a v o r a h i c

i t i n i a v o r a i > l e i i n l o r m a i i o r i a i i e c t i r i g a n a s s e t s r t ^ u r n , i i iev revist, '

u p w a r c i Ulow n u a r d i t h e i r r e l t i r n e x p e e t . i t i o n s mo!"e i lesss t h . u i is

JListi i ied. I be- o v e r r e a e t i o n b v p o i i i e s i s s u g g e s t s t b a t , o n a v e r a g e ,

a s s e t s v \b i c i i l i axe p e r i o r m e d poor iv u v e l i i in o n e j ) e r iod wiil e a r n

a i m o r m . i i i v h i g h sjow i i x ' t u r n s in t b e s u b s e q u e n t p e r i o d . I b t i s ,

c o n t r a r i a n s t r a t e g i e s oi p t i r c b . i s i n g l o s e r s anci se i l i i i g w i n n e r s s i i o t i k i

e a r i ! a i i i n t r i n a l r e i u r n s ,

D c R o n d l an t l I b a l e r ( I ' K S ^ . i ' ) S " ) i n v e s t i g a t e ihc ' r e l n r n s i r o m

t i s i n g sue il s t r a t e g i e s a n d d o e u m e n I o v e r r e a e t i o n in m o n s l i l v s l o c k

r e t u r n s , / a r o w i n (19 'M) ) , i i o w e v e r , r e e x a m i n e s t i i e D e R o n t i l iirui

I i i a i e r r e s u l t s a n d , a l t e r e o n i r o l i i n g l o r i i r m s i / e , i i n d s i i l l i e s t i p p o r t

i o r t h e o v e r r c a e t i o i i b \ j i o l i i e s i s . J t u i i i e r . 1 o a n d M a e K i n l a \ ( I'J'-X))

a r g u e l i i a l l i i e p ro i i l a i ) i l i t v oi c o n t r a r i a n s t r . i t e g i e s n e e d n o l r c s t i l l

i r o m s t o c k m a r k e t o v e r r e a e t i o n h e e a i i s e s i u h sti 'atC'iiies i n a t i v e r t e n t i v
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b e n d ii i r o m ( l i r p T e s c n c c o | t r i i s s - d U l i K o r r c l a t i d n i n . i s^ t - t r e t u r n s

I l o v \ f \ c r , I f ' h n u i n n : h * ' ) 0 ' ( . l e s i o n s . i n i i U e r e s i l n ^ t o n t r . i r i . i r i t r a d i i i i ^

r u l e \\ h i c h h a s i . ' \ [> ( ' e (e t i n t ' j ^ a l i ^ c j t r n l i t U I H I S T t h e i u i l l h \ p o l l u - s i s

o l n o o \ f r r e a c t i o n . ! fe f i i i d s t h a t s l i i s , k p i i r t l o i i o s c o i ^ s l i H i c t e t l a c -

e o r d n i ^ t o h i s r n l e \ j e k l p n s i i i \ e p r o l u s o \ e r a o i i e - \ \ t - c L h i > n / i ) n .

I i e . s r ^ n i ' s t h a t i i s i n u a s h o r t h o r i / o n r c d i i c c s ( h e r u ' c c i i o c o n t r o l

l o i ' c ' h a n ^ s ' s i n e v p e i i c i l s e ( ~ i i r i t \ r e i u r n s a i u i i ) t i f a h l i . - t o u n u ' \ a r \ i i i ^

("isk p r e m i a . " '

S i e i n i ! * ) S ' ) i c x a r i i i n c s t h a n - i c s i n t h t - i s i i p i i e t l \ o l a ! i h l s of S 8 . P ! 0 0

i n c k ' \ o p i i o n s , K e c a t i s e i i n p t i e d \ o l a t i l i t i e s s h o u l d b e n i t M n - r c \ e r i i n u , t h t -

i m p l i e d N o l a t i i i l i e s o l i o n ^ ^ e r n i a l u r i l \ o p t i o n s s h o u l t l I K - l e s s c l a s i i c t i i a n

t h ( ! s e o l s h o r t e r n i a ! n r i t \ o p i i o n s . M o w e x e r , S l e i n i i n t i s t h a t t h e t w o

\ o l i i t i l i l i e s [ n o \ (• s i n i i L t r K , s u u , f ^ e s ! i t i j i o \ e r r e L ! C t i o n i n l o i i ^ ^ e r n i a t u r i i \

o | i t i o n s . I r e n c l i . L r l i v x t e h -ini] L i i r i ^ ! i ' - ' S9 ' s a n a K / e i i i e r e a c t i o n c o r n ,

x\ h e a t , , i ( i d s o \ h e a i i h i t i i r e s p r i c e s t o L i i i i c d S n u e s D e p a r t m e n t of

X ^ r i c i i l t u r e i L S D A , * a i i n o s n i c e i n e n i s o l c r o p i o r e c a s t s . I n a d d i t i o n t o

d o c u i i i e n t i n g s i g n i t i c a n ! U i i i i r e s p r i c e r e a c t i o n s o n i h e d a \ o l r e l e a s e ,

i h e s e a u t h o r s l i ' p o r l s o i i i e e \ i t k ' i K t . ' o l o \ e r r i . ' a ( t ioTi a s p r i c e s r e h o n n d

d n r i n g i h e i o l l f n ^ ! n < d

I uiU

I n t h e n x e r r e a d i o n l i t e r a t u r e , < . ' \ en t h n n u h I I R ' i n a g n i t i i t i e o l i T u e s f o r

! - e s p o n s e ( o n e w i i s h i i i m a U n n i i i a s ' h e e \ t e s s i \ e , in h i c i , i n \ i . - s i n r s a r e

a s M i n i e d ! o r e a t i i o a c t n . i l i e l e \ a n t i n h i r i i i a t i o n , S h i l l e r . m i l f ' e r r o n

i J ' - ' h S i . I I K I S u n u n e r s {\'-)S(^>^ a r ^ t u ^ t h a t t h e d e \ t a t i ( m o i p r i c e s f r o m

m a r k e t i t i i K h n n e n i a i s c a n h e t a i i s i ' d h \ c h a n g e s i n i r n c s i o r s e n t i i n e n t

f i n d s ' i r c i i . i r d i n ^ l i i i a n c i a l a s s e t s . I n t h i s l i ' a m e w o r k . t h e dc\ i a t i o n s mdv

h e c o m p l e t f U u n r e l a t e d t o i n l o r n ) a t i < i n a i i e c t i n j ^ l u n d a m e n t a l s . I h e

e x i s i e m e o l s n c h l a t l s h a s h e e n i n \ ( ' s t i i ; a t e t i h \ c n n d n c i i n ^ i w u i a n c e

h o m i d s t e s t s o n s t o c k r e t u r r i s | s e c t a n i e r e r ( I ' - 'H ' - r i ( o r a r e \ i e \ \ ; . [or

e x a m p l e , S h i l l e r i I ' • 'S I > l i i i d s t h a t s t o c k j ) r i t . e s a r e m o r e \ o l a t i l e i h a n

c a l l h e e \ p l a i i " ! t . ' d l ) \ t h a i i ^ r s n i i l i \ i d e n d s . M o w e v e i , K l e i d o P ! ( i ^ S d i

a n d o t h e r a u t h o r s e r h i t i / e t h e u s e u i \ , i r i a n e e b o u r u l s t e s i s h \ a r g u i n g

t h a t e i t h e r t i n i e - \ a r \ i n ^ r i s k p r i - m i a o r s m a l l san i f» i t^ i>ias e o i i i d e x p l a i n

t h e T ' e s u h s .

O T K - t h e o r e t i c a l d i i i l c u h v \ \ i t h i a d s is r e c o n c i l i n s j , i h e i r e x i s t e n c e

u l i h i h e p r i ^ s e n c e o i r a i i o n a l i i n e s S o r s w h o m . t \ p r o l i t f r o m t i i e a r h i t r a ^ e
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ihal lads p resen t . Dei ong. Shk-ilor, S u n n m T s , and Wald-

nuin (!**S'-)), hereaf ter r d e r r e d to ;is D S S W , derive cond i t i ons u n d e r

whieh the arbi t rage aet i \ itles ol ra t ional i rues io rs tio no euinpietels

e l imina te t he efleel ol t he sent inieiUs oi irrittio[!ai inxeslors on assei

pr iees . Vrbitrage against irratioTial isivestors (noise t r a d e r s ' is risky il

ilieir in ipret i ic lable mood swings ean drixc priees e \ e n l u r t h e r from

luiul i imental values . Hisk a\ erse a rb i t ragers wili ihiis liiiili the s i /e

oi thei r pos i l ions lo ol iset t he noise iratters" pos i i ions . Sble i le r anti

S u m m e r s i l ' ) ' )()) p ropose a theorv ol' i n \ e s lo r si>ntirnent aiul liniitetl

a rb i t rage lo explain asset j)riees. hi eont ras t to (be el i ie ienl marke t

tlKHjr\, t be \ a r^ne that investor senUiiient tloes al ieet the beha \ ior

oi some t r ade r s . . - \kbough sopb is t i ea ted t raders e.iii ea rn a rb i t rage

prol i ts In taking a d \ a n l a g e ol noise t r aders , the arblSrage aetivit\ ' is

l imited anc! t h u s t a n n o t ins ia i i taneoi isK realigti pr ices with l i i ndamen ta l

\a l i i es . Sble i le r and \ isbnv (l'-^)Oi sbow ibat (be !beor \ ol investor

s e n t i m e n t and limited a rh i i rage implies ibat short bori/oTi .issets \\ill

he iess misprieci l t l ian long bori/ois asse ts , as arb i t ragers will e(|ti.ito

[be expeetet l rate of re lu rn Irom arbi t rage per nnit ol t ime across all

si 'eiirit ies.

resting I ulures Markets lor Price Anomalies

P e r b a p s tbe niosf impor tan t ohiet ' t ion to tests ol asse t -pr iee anoma l i e s

is ibat t be tests hiii (o dis t ingnisi i i)etween priee c b a n g e s t a u s e d hy

(lev ia t ions Irom In r idamenta l \ a lues and those eat ised b \ e b a n g e s

in retjuired re tu rn , k l e idon i I "'SS) po in is out that OTIK uiuler ibe

most res l r i e t i \ e assumjitioTts will eons imip t i on -based asset pr ie ing

mode l s >ieltl risk premia whi i 'b are eons t an t over t ime. l i m e - \ a r \ i n g

risk premia e a u s e asset prii-es to \ a r \ e\(M! in tbe a b s e n e e oi new

iniorTiiaiion regard ing ImuLi inenta l values . As indica ted in I e b m a n n

( I *--*''{) I, t he prob lem ol dea l ing with t inu ' -varving risk jiremia is

sLibstantialK redueed h\ des ign ing t rad ing rnle tes is \\ii.b sbort t ime

b o r i / o n s . l o r a given iimi- hor i /o t i . the bias in tbe test eanset l

hv i ime-\arv ii^g returr is is <t I nne i ion ol the degree to v\ bieli asset

pr iees in t he marke t relleet risk premia . Se\-eral s tud ies , tor example ,

those b \ Dusak (IVT,-^), Hodie and !^osansk\ (I'-)S()). aiul l a m a

and Treneli (! ')H7) indica te that many i'uitires e o n t r a e t s exhibit

little or no premia . Thus, ies ts of asset priee anoma l i e s in ti i t t ires

marke ts are less subjeei to biases eat ised h\ t i n u ' - \ a r \ i n g risk p remia .

I n r t h e r m o r e , s ince Iu iu re s posi t ions recpiire no net iTiveslment,

as tliev are secured t b r o u g b a system oi margins or p e r l o r m a n e e
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I J IUKIS . ihvrc sho i i k i he no prciisi,) s in ipK for i h c [nissn^c- oi t i m e ,

r lu ' r i ' fo r i . ' . i l l . i[ i i- i l i i . icnt n u t r k t i , i r i i t l i n ^ r i ik-s I)ascd on l u i u r t ' s

pds i l i n i i s l ie 1(1 o\cT short t i ) i )c h o r i / o i i s shou l t l ^ cnc r . iU ' ruMr / c r o

t ' \ | ) t \ ' k ' ( i r cU i rns .

-\ t o i i i n i o n p r o h l c n i \\ i i h t r . i t l iT i^ i-ult' tests is the iTia l ) i l i l \ to

( o n i r o l l o r iT is t i tu i iona l ! r i t t i<n is w h i c h h i i u le r \Uv l o r i i u U i o n ol zero

net i i u e s t m e i i t nrhiUii j j^f po r t l o l i i i s . A n i o i i ^ ihcsc arc the presence oi

shor i s, i i f res l r ie t io i i s on s i o i k i rad i i i j ^ sLieh as i i p t i ek ru les. a \ i i i i ah i l i t \

o l l o a n a h l e s h a r e s a n d p r o h l e i n s \ \ i t h t h e a \ a ! l a h i l i ! v o l p r o c e e d s j s e e

M o d e s ! a n d Su iu l a resan i i '•'•^ T ) |. ' i ' l d l ransaet i (Mis that i nd nee s[ ) i i r io t fs

Lorre hi l i ons s in ipK bi / i ai ise ol ort lei" l i o \ \ ' [see Rol l I I ' ) K 4 ) ] , Sho r t se l i in t ;

i l i l t i e i ] | j i e s . h o \ \ c \ e r , s h o u l d not he a (ae io r in les is ol l uU i res pr iees.

as s l io r t pos i i i i i n s In i h i s e von t rae t s are j^eiUT.i l ly not res i r i t t ec l a i u l

the n i . i r ke is do tso h a \ e u p t i e k ru les . I u r l h e r n i o r e , t r a i i sae t i o i ! eosts

are re laU \eK low aU(J h\ ri^'stris. i i n u a t t e n t i o n to eoTitraeis w i t h i i ea rh \

i i i a t i i r i t i es . s inee ! he\ h a u - the hi^ihest l l ( ]u ie l i t \ ami lowest h i t i • ask

spreads i o l t e n on i / " l i e k , the m i n i i n n n i pe i ' in iss ih ie pr iee l l u e l u a t i o n ) ,

i i i i n i r n i / e s the p rob lems ol h( ju ic l i t \ and s | n n i o u s eorr<.' iation i n d u e e d h\

o rder How.

A II SI i o n IADS l \ I LI LIU S M VHKI IS
\ n i n l i e ren l t ! i l ( i eu l [ \ \ u ! h tesis ol pr jee ano i i ia l ies Is the i n -

ah i i l ( \ to cljst i nun is l i iK ' iween e o m p e l i n g mode ls o l i r r a i i f ) n , i l i t \ .

l o r examp le , p j o l i t s l i o m (.imt i a r inn arhit i"ai;e po r t l o l i os ^ d u l d stem

h"<»m rnark<'t oxer reae t ion ; l ) e i ' o r H i ! ^ind I haler i | ' -?SSi| or I r o m

I rad i t i i ; a);;ai!ist s<'nt imen{s o l noise t raders 11 ) S S \ \ { i '^ lS' ' ! ] , l iegaixi less

ol o i i f s wvw o! i i ia rket e lMe iene \ , i n l o r n i a U o i ! reji,iirdin»i i he p.ist

p r l t e liis!(>r\ o[ an ass( i is no i "new i n l o r m a t f o n , I he re lo re . e \en

II i n \es to rs o\t. i"rc\n1 lo \iv\\ I n l o i 'm . t l i on , the r e p o r t i n g ol jiast pr iee

I n l o r i i i a t i o n s i i ou ld not lead to an \ r e \ i s i on in poster io rs . l ) n \ \ e \ e r .

If some jnxes lo is are i n o t i \ a k ' d h\ seni i n i e n l , (hen the re[)ort oi

pre\M>i!sl\ k n o w i i m l n r m a t i o j i . par t ies i larK In a hlj^ihU repn tah le

s o u r i c , n].i\ a i l ee i t i i es r investors i n \ e s t m e n t t lee is ions. II a rh i t r a^e

l)\ s i ip i i is l K ated t raders !•- i m p e r l e e l , these ehan^ i ' s hi iiois<.~ tra<.ler

denKUuls w i l l allee? pr i t es, I len t t-. i! t lu^ inxesSor sE-nti men t i l m i ted

arh i t ra^e parad|ii,iis is t or re i . t , r epo i l s ol th is sort shouJd ^ener . ik -

a n o m a l o u s pi iee heha*. l o i .

W i t h 1 he genera l exeep l ion ol M o i n l a \ s the " l o n i m o d i t ies page " o!

! he \\ uil Sti'i't'l JDiinui! • U S/ !\ p k a l K iea tures a le.u! art!( lt~ d e s e r i h i n ^
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(he previous dav's tradinj i aeti \ i ty m a [lartieular eomniothts markel ,*

Ihe lieaclline oi this lead artiele usiialK ioenses on a sinj^k' eonimotl i ty

or a related ^;rotip oi eoniTnotlilies (hat experlerieeti an ahnormal le\el

oi trading ii ik'rest the pri-\iotis t la \ . I xamples o| heacilines are:

"Pritc oi C ntna Rises XfU'r I'rut! lie crs, ( un sinners Aurt'e on I'Ian lor
Surplus" |\ \S7, [unuarA h'. I'^SS, p, Sdl, (jr

"C opper Priet's I'limue " . I (ents to ( lose iielow Si \ Poiiritl tnr I irst
litne in S')SS" | \ \S|.Junuar\ 2s. I'-lh^. p. T(. .

Sue I) headlines do not eon\e\ arn in iormat ion I hat is nol alreatk

Impountk-d in the lutures selt lenu'ni p r k e ol the pre\ ious t la\ , In

terms ol the \ast literaltn^e on the response ol market i>riees to new

iniornuUion. these reports i.'ontinn ru-w in lorniat ion. Ihus, in . ina l \ / -

In^ this THHi-iriloi'm.illon. this stutK is (.iistiiutK di l lerent Irom stuil-

jes exploring the reaeEioii ol seeurities piiees k i nev\ iu lormaUon.

It seeks io t ietermined whether' market priees responti k» the sto-

ries ii5 the \ l S/ e(j lumiis. vww ihoiij^h the\ eon\e\ no wcw inlornia-

( lon. Note that the WSJ is eireulaleel prior to the start ol i rat l ing on

ihe j iuhl ieat ion dale aiuk ihus. the " in lo rma l ion" in ihese headlines

ean he assumed to he a part ol the trader s i t i lormal ion sei prior

to trading.

I hesi:' headlines ean he eategori/ed ink> two s^ronps: those e\-

pr«.'ssin^ hulhsh sentiment in ihat lhe\ report p r i ie irureases or laetors

relateil to priee iiure<ises. and those oi a hearish sentiment whieh report

priee deeliiu's oi- laetors relat<,'d to jirlee tk'ereases. ^ I his eak'gori/a-

t ion permils testiu^i oi ihe lour eompei ing priee anomaK Inpotheses;

!a) the eli ieient markel Inpothesis, [h) the sunspol hxpolhesls, (e) the

o\'erreaetion h\ polhesis, and Ul ) the' irn'esior seiUlmeni/l i t i i iU/i l arliit ra^^e

iiad) hvpothesis. ' '

l o disl in^uish amoii?:; ihe ton tpe t in^ hvpoiheses. eoiisider each

lontraet 's priee movenieni o\er the i\\o-tla\ t ime inter\. i l eonsisi i i i^ ol

ihe tla\ oi t lu ' hi'acllhie rek'ase and I IK ' prior huslness tlav. 1 et i denote

ihe ita\ ol the \ \ S| release, / 1 denote the pr ioi" hu si ness da\ . ami (){i)

s s s t u ' - . n l r ( l ( ( ( , i l n i [ ! . i l u i i i - H ' s i Mr i l l H l l [ i c i H i i n ; : d r \ r j . j j i i l S r D l \ . i s I J [ 1 | ! I ) S C I I l u p i n M t l u H ^ .1

i \ | i ! i i I ( l i i 111' pri.-\ xiu-- L r . i i h n i ; i l . i v s .K 11\ ) l i r v l i n .s t^vt ••I 1 h i - , p n h i \ t l b s ' . n K h i k i i ' - n o i •

^ ^ ^ l i I ' - M l r ' s , 1 - , 1 I I I ' i , \ c i - k : ' ( u l f j ! l L, I .

I l l ' i ' - c h l ' . n l lH " ! l ' ^ U h u i"l i .Ml U' j l I l i 1 1 , ! ' -M I !• d AS h t s l h ' h n r b i M f i s h . ! ! ( !!(•[ j I t [ l SI j l l r' ' J

' ' \ s n i i t c d jK i ' ' . i o i i > K . i h r ' . p r i u l ^ t H U ' h i i l i ' i l ! ' [ u p d H k - s i - s h n u l d i t n l . i ( i | i l \ I n l u l u ( r - > m j r k i ' I

' i M i . ' U s c i»| I I H ' h n i l r h i t I'l l l t i ( o n l l J i ! ' .
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and ( i n (.k'tmtc t l i r npt-niiiji jn t j closin)i t'onirat.t pritx'. rcspftt i \x' iy. nii

thu t. i fu'n ihc to i i !p i ' t in^ liypoiht'scs tan ht* sUiictI as lollciws;

ia! I fficit'jil Mttrkt'i } hpollw-'i^

L luk'r this Inpoilu'sis ihe iR-iKiliiu- shoiikl l i: i\t ' nn impact on

siiiiscuuciii pnct's. I luTcioi't'.

in b n l M 0 . i i u l / \ ( > \ t ] i \ ! ) 0 , . i r u l i

( il i I br<H i 0 .HK! / OiM < il) heir ()

li t iu ' \ \ s j iK-adiiiU' is intrrprctcc! its a sunspot, i iu ' i i prirt 's shoi ik l

acijusl In new ( ' ( jni i ih i i i im k^\fis. AssLiiniii^ iha! hnl l ish headlines ca

p(is!(j\ i ' shilts in t.'t.|iiihl)riiini prii.'cs aiul hc i r ish ln,'a»,IIiiK's Ci

shihs, then

i>iin| i) Jin! / i O i n ( (M I Uiiiij 0, ami

hr.il ! - 0 .UK! I l O i n ( Ul hr.ii I)

i hr i.'\pT't*ssion /• | ( ) ( / ! ( U ) | bull (IH- hear) ] 0 ITI each instaiuo bc-

<auM' no arbitra'j,t' op|>ortuiii{irs woi ik l be i-vpeeiet! U) tle\i.'!up.

U ' ' ( ivcrrciu Siou I i)j>(ilhcs!s

X f i l f [hat (k i r in^ i l l i c husi iu-ss <]a\ preeeil in>^ t he p i ibheat ioT i i)i

the ht adhr ie . i he re i'̂  l \ p k a l k a >>iti,niiieaiit prj i . e nu i \e in i . ' i i i in I l ie

re lore need e o f n n i o d l i \ . It i l i j s pri(~<^ n H A c i i i m l impou iu l tH i a marke t

n \ e r r e a u i o n . ( i i en i l u ' e l n s i n ^ p r i t e nn da \ / I s h o u l d be ^^eaie^

iless'i i h a n \hv i . ' \pe t ted pri<~e on da \ / i i i t l ie i ase oi a b u l l i s h i hea r i sh )

I ( ! •,( 1 {\- \ I l i i . t i c 111 l U ' H i ' I ' s ' M r n i l i l i i l s , i \ i i l . i l s l i . i l i H ! , t .• \ ' v n . I i i I

l l i ( ^11.11 k i ' t , l i m b s ' l i i s ^ , i i m l n i J u i f i | ] > \ l i u

I I I , !;•! i i

n i - i j i l i l ^ - i l u - h - u M n f ' J I i i
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lu-nd l i tu ' . I i c i i c f .

/ . [ ( ) ( / ) •• ( • ( ( I ) I ( n i l l j •̂ , 0 , . i i i t i U)

/ " [ ( ) ( ( ) ( " l ( I llu-at-j ' 0 ( i i i

i.cl) iiiJ Ihpolhesis

L' t i ( icr I his h v p o t h r s i s , t l u ' h e a d l i n e t e t i i p o r a r i k sh i l t s i nxcs i o r

i . In the (.-use oi a b u l l i s h i b e a r i s l i ! he in l l i t i e , th i s s h o i i k l t a t i s i -

p r ices Jl t he open to r ise i l a l h I ro tn the p r i o r thi\*s e lose.

I o l l o w i n g th is ris<', pr iees s h o u l d la i l i r i s e i to t h e i r l i tnc la t i ie tUal \ a l u e s ,

e i t he r heeat ise ol a reversiots in i i ! \ 'es tor s e n l i i i i e n i or tUie In . i rh i i ra j i e

a t l i \ i t \ h \ soph i s t i ca ted Erutlers. I h u s ,

/ | ( ) IM ('{! \i\h\i\\\ •• 0 j m l I [CUi Cil n l b u l l ] n. and i i)

I \(){n ( (1 i l b e n r l - 0 j n d / ! ( i n < if n | b e a r | I ) . 'iis

P.etituse t he iaci I n p o t h e s i s re i j u i res that b o t h t he s e n t i n i e i i l o l noise

i radc rs and th<' a r i i i t r a ^e n e t i \ i t i e s o l ra t io t i i i l i r i u le rs a l lee t i h e e»| i i i -

l ib f i i J i t ! asset p r iee . tbe tbeo r \ also makes p r e d i t l i o n s re^a r i l i n t i the

maun i l i i c le oi i h e pr iee chati i . 'e at i t l ( r i i d inu \ ( i l n i n e . I r a d i n j i \ o l u t j i e

j ienera te t i b\ no ise i ra t le rs w i l l eause priei,'s l o dev ia te I r o m I i i n d a n n - n t a l

\ a l i i e s . i n a d d i i i o n , i h e in i s . i l i i i nn ie iU ol j")rii-es eat ised I n noise t r a d i n g

s b o i i l d inereasc iUv a m o i i n i o l a rb i i r age ae t i \ i ( i es b\ s o p l i i s f i t a t e d

t raders . I l enee , i h e pr i t e ehant ;e !na \ eause an increase in \ o l u t n e .

l l ( i \ \ e \ e r . t iesp i te tbe bic t t ha i t be d i r i ' e l i o i i ol t a i i s a t i o n be twee t i tbe

pr iee t h a n j i i ' a n d \ o l i i n u ' is i n d e t e r m i i i a t e , t lu - re s h o u l d he a pos i t ive

ett i [>ir ieal r f . ' la i i in ish i | ) be twe i ' t i i h e inay,r ! i l t tde o l the pr i ce ebansie .nu i

v o l u m e . ' '

nviA nrst
i Of i h e l e n - \ e a r p e t i o d Jatuiarv i'-).'•) th ro t fg l t I )eeen i l )e r hi 'SH. u a t b

eo inmot l i t v pa^e be. idl i iK* I r o m i h e W ,S7 is reeor tk -d . l l ea t l i i nc 's per-

l a i t i i n g i o eon l r ae t s vvblcb e x p e r i e i K e d a l im i t m i n e tbe prev ious thiv

are e l i n t i t i a ted i i i i i n [he samp le heeat ise t he prev ious dav's l u l t i r e s

se t t i e tnen l p r iee vvonid no l l)e an e t j u i l i h r i u m pr iee . as it w o u l d no l

bave ! t i !K i i t ipoi tnclecl al l re levant i n lo i " )na [ i on . In a d d i i i o n . [host ' t lates

or) v \h i i -b the head l i ne r e l e r r e d to pr iee m o v e t i i e n l s expec ted lo of.i.'iir on
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l i io publ i i ,Ml ion i ia\ .tre eliniiiial<.'(L 1 or cxan ip lc , i l a hc iu l l i i i c r i 'k ' rs to

t iu ' t'\j)i.'t.-lc(l rt'spoTisf ol l i i t u i c s prices tn tho p o n d i n g or , u i n , i i t r l r . i s c

of an impor tan t a i i nnnnccnR 'n l siR'h as .t kc\ goM-rnf iK ' f i ! i.Top i- fport,

is is e l i m i n a t e d I ieadl ineN .in- i h e n elassi l ied aet o r t l i ng lo x\ he ther tlu'x

re l l c i ' l ed bear ish or h i i l i l sh sen t i i ne j i l . ' ' '

l a h i c i Mi ininar ' i /es i t ie n u m b e r DI headl ines uset! n i ihe asiaK

sis t iass i l ie i t h\ c o n i r a r t and bear ish nr b tdhsh seTit iment. Mu ' sam-

ple eon si sis ol 1 SM| headl ines, ol w hi( b ~ 4 ~ ( 4 7 ' ; i .ire e lassi i ied

as bearis i i ant! H44 sSn'^> as bu l l i sh . ^ I o I .K' i l i late the repor t i ng

ol resul ts, ho ino^e iu 'ous eomiuod i t i es ,ire eak ' ^o r i / ed in to eight tra-

d i l i on . i l gronps. l o o t l s t u l K and sol ts , j i ranis ant l o i lseeds, l i \es !oek ,

prec ious metals, indns i r ial meia ls . energx p r o i h i f i s , l i nane ia ls , and

h)!*eign e\L hanue, *̂'

I or she f o m i n o d i t x l ea l i i r ed in ibe head l ine , daia on open ing i i iu l

e los ing pr iees. \ o l u m e , an<l open Intei'est art' eoHeeled loi" a lo i i r -

da\ w indow u ] a \ ^ i 2.1 \ j ant l I - h sm-roniulJTig t l u ' date ol

the \\ \j pn l i l i ea l i on ulas ( i . Data ^nc i r o m the D n n n and Harg i t t

eo inmot l i tx [>riee tapes, l o r eaeh nbsei " \a t ion. ihe t laia are laken lo r

the nearhv matL i r i n^ eoruraei except w h e n the WSJ p u h l i e a l i o n dale

ial is in ihe m o t i i h ol n ia t i i r i t v , in w h i t h east^ tbe ne\ { m a l n r i t \ m o n i h

IS t hosen.

i o \ e r i h i ha t she W S/ head l ines . a e n r a i e K re t lee l t r a d i n g in t o n -

t rac ls i ha t exper icTieed a h igh level ol t r a t l i n g i n k ' r e s i . the ehanges in

the lu inpes [>riee. \ o l u m e . a n d open in terest on she hus iness da\ |)rii>r

lo p u h l i e a t i o n are eiM!i]Kiie<.l. I bese changes are measnre t l as tbe nat-

i i ra ! log ol i he rali<j ol ( in- \a i " i ah ies \ a h R ' on tiax f I t l i \ i t l e t ! hv

i h e e n d i n g \ a l n e on i\j\ 1 2 . ' 1 hese \ a hies , ire r e p o r i e d in I able i i .

Ih t* average pr iee t h a o g e io r al l hear ish sSories is I .S4''^ ant ! lo r

, i l ! hn l l i sh stor ies is LS~ ' , - , I n r l h e r m o n * , e a t h e i i n i nu i d i i x g r o u p has

sigr i i ! leant K l iegat ive pr iee ebanges [ jret t 'd is ig hear ish i i t ' ad l ines ant !

i •••U-!\:i •' t\r. | - , n l u ! < I i - • i p i s l i i i d . t r i i j n l i . u I , \ \ \ . i \ \ i \ .A e i ' i M ' i . i l j . ' . n J i ! | > i l s I I I C N * ^ n ~ i . I S H t - .1 I j v

Si M s J , ( ! ! • i h . l i M - < . ' l i l i i ( s r s i r H t I . I r r p r r M . r ? i j l ! i i

i i C ! l i i i t . n i t ' S i S ^ ' l i n n f - - , I h i s i ' i l i c r I I M I i i ' ' . i i \'.i. h t i i i t c s , S i S | ' • u n U ' i n i . i . A h i U i n ' - , . i o J i h i S w j s .

1.1,'.;: I ( i f . I'' f t \',\ t L t U n ( ' -

' S U M ! i ' i ' . , \ < i n i « L M I \ L ; ( i i i ! r •> i n i t t w ^ . ' s u - n i ! ( \ v,\ \\\'- U T > M. ..</' | i r n i i t l . . s r i J S J I H r c n h - . l a i A e i ' i i ! ' , p l K

c n . y n - - I l i s ; [ i l \ , i - - i t i L : ! ! . i > ( ' S t n i i i i i i \ . l 1 M i l . i L . t s . H U p l i l i u r s n n ! i . i n I M I ..•.:V. i J i c - i i - i M I J ; n i J . i l . i | > i n n ! s

i M M H L i i i M U s ; k ' l . i h - r i i i . i l d . i l i ::!. J ^ I I I L ; I ( ' i ' M M l i f i . l l > . ] n I I - . K ! :.t< J l i S d U h K i ! u ! t H I i h c U ' h i l l ( ' ^ r ^ • ! • ^

! ' ' U i I ' d n r i r . n l . t l i k - i n ! \ \ v :.•• . . A \ \ -ri-.

' h i ( t i ; . > l > . - i 1 ' * ^ ^ : ' s , W ~ ^ ] '. n i i v y ' i ' A . W p , i i , < ' t v p < n . - r a i i l i i h J M L ' ! i n I m i n . i t •.̂  I H ' K I n i : p ^ [ ^ ^ n l

1 n h i i ^ i .1 i n H h ' ; I i . ' f ! ( ! ! • . I \: i \ ! i i i : i y i ( ' t ' l i a i u s . i l h i H i i t -. ^^. n ; i ; ( ' i s - d l > ; i i | h i ' i p . i y i ^ I h , ! s d . H l ! ' i ;

h i . ' < , ! - . [ 1 f j r c i m n i s t h * . i;\ i h r p r < I ' K I . , 1 • - s \ i ' s n ! : , i n i i T ! , - i l l i i \ i \ t . • , \ A \ i ' - r < - y ' . j i < n . r M I " ' A w - - : < ' s i i l ! u \.~.
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TABLE I

S / ( i i n i n u K i i U N e w s S l n r " \ I l ( ' ; K l l i n f ^ (. l a s m i i c i l l ) \ <

t I n r I ! K ' I ' i ' i i n d I

Grains <
Corn

vVhOr

Oals

Soyo I

Tot,

if

•o r .

^il

l.ivesiock

1 ive (.

l-eBdi

Livt' \

;a!tie

Ĥ f,aitl*^

UKJS

( n>iini('Ji!\ I nl.i!

FoodytuHs and Softs

Cocoa 57 27 30

Cuffee 81 30 51

Conors 30 Vo 1b

OrarKje |!iiC>"- 37 13 ?A

Sugar 69 'Li 36

1oial 28S n'3 iB2

61 20 3:;

128 hh 63

1 (; '

127 64 63

3 0 3

320 ':>!) 16ft

120 65 5!)

2 (; 2

4 7 28 19

roiHi UM 9h 88

G(ild !36 73 63

Silver bG 2i 29

rot<;l ?09 9Q 110

Coppi;! : 1'1 50 64
Fnerfjy l-'rodocis

( ; ( u d e till 1 ,'b H'\ 92

Mea'.'rsi] (ill 5 ' 22 29

Iota! 227 lOG 121

Irc'jsiiry bor^n 120 t)2 b8

[reaSiJry bi!i 8 2 6

S^P SOO b2 23 39

[olal 190 87 103

British |.iei;nfi 6 i 3

JapatHise ven 3 0 3

folal b2 31 31
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T A B L E I I

P e r t c n i a g r ( h a n m ' t n I ' r u i \ \ U I U T I U \ . i n i i f ) | K ' r ^ l i ' iU ' r i . ' s t i i t l u l u

C o n t i a c U o n I ) a \ l ' m . x ' O i H i i g i l u i r X p p v a r a n e c . i ' ^ Su i> )e ( . l <A \\

( ( i n i n u K i i u I ' a g i ' I I c t d h n c s , h *™ ' * ! * * S N i i A a l i i e - - i n

H i'.,',ni-l, h Hulhsh

i ,r<iiij)

FoodsKils
and softs

Gra^Fi^; H-'..L\
oilsofior.

L'VOStOCH

Pfecioijs
niHla!;^

nielals
Enerqy

O'odi^cls
Fsnanciy^s

Fcroiqr

^ i ;

oontraU.

3 1.:
{ 1 5 <i9^

• 48

: 10 2 7 ,

• 33

i 10 ;'G;

• 70

! 9 4 b ; •

2 ;!0
> 9 4 0 ; •

2 ::>ii

, 9 43:
1 DU

! '0 39: '

. 7' ' 1:

. 2b 8 2 : '

B 12

• 1 b3 i

9 82

(2 ^ 8 ; '

2': 40

ib 7'), •

23 42

^2 78; •

'2 43 ; '

73 39
3! 37^ '
13 Bb
\3 37, •

2n 48

. 2 - i b /

" \ "Vi

b 7 '

0 i>(~n
0 98
(0 23;
' :;3
3 92;
2 1.7

: 3 3^.. •

4 G 7

' b ' b:"
0 !•',

(0 21^

-J 2G

i ' 4 7^

1 63,

n 20.

0 07
= • > 0 4 : ' '

I'nc,

2 72
i 'D 4br '

1 73
| ! 6 30 . "

; \ • - ,

i'''.) M :' •

1 9ii
no 89: •

2 b4
i\2. 1 1 /

1 96
f 12 861

1 02
i 13 0 7 } '

1 -4

(9 . ; .4 r

1 3 7
:3 l »8}'^

\nlunu-

• •- 3 3

[2 G1 • =

• 7 08

( / J O I . '

1B 49
[3 ''.'-y, '•

12 23

(2 " 4 7

6 73

(9 b3->'

13 25

(3 4 3 . •

21 71

1 *,i 16' '
1 0:3

f ("i ?4,

1 4 62

{! 96 ' '

3 1 7
: 3 b2j

1 66
0 60}
1 V<7},

! 2 I4i
1 89

: 2 41 j

3 19
. 2 bSl

1 22
iO 58>
1 22

;3 O i l
1 5 7

i1 80}

\ 24

, 1 88}

s i i i n i i i c . f n tK p o s i t i u ' j )r i i .e c l ianges pu-e 'eding b u l l i s h head l i nes . I h e

grcuip " I ' i o s K t u l K dnCl so i l s r \ p e r i e n e e s t ! ie iar'j.jest changes i o r bo t l i

b iMr i sh a m i b u l l i s h s ! o i i t s i ^.ll^i- anel 2.~2'i-. res[>ecli \ I'b ! w i i i l e i h e

I i nas iua i , ind bwe ign e\ t haisgc gi 'oups change I(\ ist u i p p r o x i m a t c h 1/1-

and i ' t i'ai.'h, respi. ' t . i !U'K K

W i t l i i h e i . ' \ cepuon '.'I Iscarish s ior ics JIM l o o d s l u l l s and so i l s and

bn l l i s i i stor ies in!" [(H'cigit i.'\t hange, tbe e i iange in \ ( j h ! m e on i l iesi. '

tlalL's is s i ^n i ! i l • auH \ [ i os i i i \ e io r aH c i )mnjo i . i i t \ g ronps . O n t l ie o t h e r

h a n d , th i - re is j i i i l r d i s c c r n i b l i ' p a l l e r n in (he ehan^ic iu open in terest

o n a i l i saggr t 'ga led basis. I be axeragc change in ope i ! int i , 'resl aei'oss al l

i . 'o!Urac!s. hn\M.>\cr, is neuat ixe
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tiMPIKK AL KLSLLTS

Price EHects

l i i h l f l i t j n v s c i i l s t h e p r i c e n u A t ' i i U ' n l s of i h e I U I U R ' S c o n l r a t i s o n

t h e p u h l i e i i l i o n d a t e o f t h e WSJ l ie;KlIi iu 's . '"^ I h t ' pnvv c h . t n ^ e s for

b e a r i s h s i n r i e s ; i re ri."porte(! ir) p n n e l ( a i , l o r all c o n i m o c l i l ) <,;!"<nijis.

i h e c h a n g e in p r i c e I r o m t h e c l o s e o n d a \ / I t o ( h e o p e n o n t lay

t i n i e a s i i r e t i a s h i [ ( ) ( / ) / C ( / - i i j i is iu '> iu t i \ ( \ a n d is s i ^ n i l i e a n l .it l ea s t

at t h e ^''( \v\v\ in (o i t r ol t h e e i ^ h t g r o u p s : [ODCISILIHS a t u i s o h s . l i \ e s ( o c k ,

p r c e i o i i s n i c t a l s , a n t l e i i e r g \ p r o d n e t s J ' ' I h e a v e r a g e i ) r i cc c h a n g e a c r o s s

all c o n t r a c t s is s i u n i f i c a n t K n e ^ a t i \ e at i h c I'r l c \ ( ' i . l o p u t t h e s e

o | H ' n i n o p r i c e c h a n g e s i n t o a r t ' i ;U i \ e p e r s p e t i i x e , t h e p r i c e c h a n g e is

a l s o m e a s u r e d in t i c k s . T o r i ) e a r i s h s t o r i e s , t h e a \ e r a< ;e o p e n i n g p r i c e

c h a n g e l o r ail c o n t r a c t s is '•).H8 t i c k s . " "

N e x t , t h e p r i c e c h a i i g e i r o m i h e o p e n lo t h e cliiss- o n t h e p u h l i e a t i o n

( l a t e i o r h i ' a r i s h s t o r i e s is i r u e s l i g a l e d . I h i s c h a n g e is p o s i t i \ e l o r al l

g r o u p s .ind is s i g n i i i c a n l l y j ) o s i U \ c l o r l ive g r o i i | ) s . A l s o , t h e a \ e r a g e

p r i c e c h a n g e a c r o s s a l ! c o n t r a c t s is s i g n i l i c a n t K p o s i t i v e a I t h e I ' '

l c \ e l . I n r l h e r n i o r e , i h i s a v e r a g e p r i e e r e v e r s a l I n x n o p e n lo c l o s e is

10.N.^ t i c k s for all e o n l r a t t s , I h c t o i n h i n c d p r i c e c h a n g e m e a s u r e d

i r o m t h e c l o s e o n d,t \ ^ - i h» t h e c l o s e o n d a \ ( i r c p o r t e d in ( h e

t h i r d c o k i m n i is i n s i g n i i ' i c a n t (o r six ol i h c e i g h t g r o u p s s u g g e s l i n g

i h a t p r i c e s r e v e r t l o I u n d a i i i e n t a l v a l u e s In i h e c n t l ol t h e d a v . T a k e n

i o g e l l i e r . t h e s e p r i c e c h a n g e s i o r ( iavs oi b e a r i s i i i i cad l iTics s u j t p o r l t h e

i n v e s t o r s e n n i n e n L i i n i i t e d a r h i l r a g e I n p o t h e s i s - L n d c r t h i s h v p o t h c s l s .

p r i c e s i n i l i a lK w o u l d h e drives^ d o w n h c e a n s e oi t l u ' s e n t i m e n t ol ' n o i s e

t r a t i c r s a n d l i i c n r e v e r t h e c a n s e ol a r h i i r a g e h \ s (* | )h i s t i i ' a tc t i t r a d e r s .

I n r t h e r m o r e , t h e s e p r i c e c h a n g e s c a n n o t h e e x p l a i n e d In anv oi s h e

o l h e r h y p o t h e s e s d i s e i i s s e d in t h e t h i r t i s e c t i o n ni t i i i s a r i i c i e .
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deJiven eonecrns such as (]Lialit\ and loeatiotial dii lerenees, and can he

more e\j">eiisi\e since markets lor short positions iti matn' eomniodit ies

I eat Lire hif^h transaclion costs. Ihus. a rhi tragic a^ainsi bearish noise

traders wi l l he more cosily than arhitrage against huli ish noise traders.

I l i i s would imply ihal prices siihsec|uerit to hearish headlines v\ou!d

deviate more from luudamenlals and experience larj^er re\ersals than

those suhsecjuetit to hul l ish stories.

\ c x l , the relationship hc'tween the priee ehanj^e on the open antl

the stihsec|uent reversal is investiuatecl h} re^^ressing the open to close

elian^e on cta\ ( on the opening priee t haugi-. Speciiiealiy. the ((

regression is estitnati'cl:

( ' { i - I

I he resitlts ior these regressions ior each eommoi l i t \ groups as well as

lor all c<intracts together are presented in lahle W . Tor the hearish

results re[)orted iti panel (a l . the /.i coei l ic icuts are negalive lor six

ol the eighl groups. In adt l i t ion, the heta lor all tontraets logetiier

is signil ieantK negali \e at the I'/ \v\v\. Howexei", on l \ Iwo ol the

comm()dit\ groups, ioodstt i i ls and sohs and energ\ products, ha\e a

signi l icantK ncgatixc- heta. ( ) \era lL tiie evidence provides some support

lor tiie hvpotiiesis ihat the magTiitipde ol the re\cT"sal is [lositivek related

to the si/e ol the niisprieit ig on the oj)en. St)me e\ idence lo suppor! ihis

hv[)olhesis e'an he h)uud in the hull ish results prc'senied in panel i h l ,

iiotcihK lor energ) products, whose heta is signi l ican! at the \'f level

antl lor ii\c-sloei\, v\ith ,i heta signilic.int LSI the H)'t ie\el . l lov\e\er .

c onsistent w i t i i the ear Her results ior huli ish siories, the- regression

results are ̂ eneralK ii ieonelusixe.

I ratling Htile Iests

l o inves t iga te vvhet lu ' r a rh i i r age p i 'o l i i s are possih le i o soph i s t i ca ted

t i 'aders. s i m p l e t r a d i t i g ru le tesis are l o t u l u c l e c l in w i i i c h a l o n g ( s h o r t '

l u t u r e s p o s i t i o n is l aken l o l l o w i n g the aj ipeai 'anee oi h i 'a r i sh i h u l l i s h )

head l i nes . Pos i t ions are se lec t iv r lv en te red v \ h e n e \ e r it appears a ladcl ish

pr i ce ehange is i m p o u n d e d in the opc-n ing pr iee . S p c c i l i e a l K , pos i t i ons

arc en te red w h e n the- o p e n i n g pr iee moves spec i l i c a m o u n t s (or screen

si / t 's) I r o m the jsrevions cia\ s e l os i nu p r i ce . I or a hear ish f h u l l i s h i sJorx,

d l i m i l o rder to l ) u \ (sel l ) at the oj )en is p laeed ai d i i l e r e n l n n m h e r ol

t i cks or p r i ce i n e r e m e n t s helow (ahove) the- p r e \ i o u s da \ ' s c l o s i n g pr iee .

I h e pos i t i on is he ld lo r the Srai l ing <la\ anc! is re\ i - rset i w i i h a market
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b u \ Hi i h r " p c n w o u l d I i r p l i u c t l .U H p r l c t ' IJM' iLrk-^ h t ' l o w l l i c p r r v i o n s

i l . t v ' s i . ' l i )sv. I l i i i s , d i f o r ' d i ' i i^ . i s s i i s iK ' t i t o \)i' v\vn\lvi\ i l i h i ' o | H M l i n ^

p r i r f is H \ f i i r k s o r n m r t ^ l u - I o w f h r p r c x i o i i s ( l a \ \ i ios<_-. i ! I I R * o r d e r

is exes. n t e d . t h e n S I K ' ) ) n s i i i o n is r i ' \ i , ' r s r ( . l \\\\\] a snar lvet «»i) (~lose o r t i c r

l u s e l l ,

| - i i l l o \ \ m'4 i ',K h n r \ \ s s l o r \ t l u ' j h o v c I r . u l i n s i s t r . i U ' M \ is i n i p l c n i c n U - d

l ( j r s i T f c n s i / r s I ' l i i i ^ i n i i h ' o i n 1 l O h r l v S . I l u ' p r o l h s I r o m t r a t l i n g is

m e a s u r e d b o t h i i t d o l l a r s di^d i n i h e n i i m i i e r o ! l i c k s . I l i e I a i t e r p i o i -

i s a b i i i l N m e a s u r e is u s e ! u l l o r < o m j i a r i n j i i h e I r ; i d i n 5 i prs i t it \^ i t h p o k ' i U i a l



Micro Fads 655

( r i i i i sac l i on eosis r t ' la tc t l l o I r . id i i i ^ ; at i ho open or t l o s e . " ' I h e r t ' s i i l l s

i o r l i c k s i /es ol I . S , aiuJ !() a r i ' p res i -n ted in pasie! (a j ot l a h l e \ lo r

hear is i i s tor ies . A l I I K ' I - l i c k s t r o n i s i / c . i h e a \er . i ^e j i r o i l i Is SI 0 0 per

r o u n d l r i p or 1 -i.S t i cks , h i a t i d i t i o i i . i h c a \c r . i gc t r a d i n g p ro l i t is p o s i l i \ c

i o r viich o l the ci f^ lu )j,rf)iips a n d is s ion j l i c a n t l \ p o s i t i \ c lo r p r cc i o i i s

n i c la i s .nu i eiicri^x [ i r od i i c t s . (pCi icra i ly speak ing , l o r h i ghe r screen sizes,

t l i c . i \ c raye p r o l i l n ieas i i r c t l in doHars an(.! l i c ks i r iercascs. i o r screen

s i /e oi ^ EicLs, the avera^ic p m h t is S | 14 or IS .7 l i c k s , and l o r the

H)-l ic k screen t he p ro l i t is S 1 4 0 or I '>, I l i c ks . ( . i \ c n i xp i ca l c lear-

i ng Ices o i a p p r o \ i n i a l e l \ S i , a \a i ! ; i h l c re ta i l r o i n i d t r i p comn i i ss i tH is

(or da \ t rat les o! a p p r o \ i r i i a t e i \ S -^0, a i u ! h id ask spreads ol o l t e t i

I or 1 t i( ks, these p r o l i l s appear !o he c e o i i o n i i c a l k s i an i l i ea i i t i o r

i i o t l i re ta i ! t raders , as we l l as sea! l io ld (Ts ant ! o l h e r low-cos l lrad(M"s.

W h i l e i l i c i r . ic i inu p r o l i l s lo r l l i e b n l i i s i i s io r ies r e p o r t e d in pane l l i t )

l a h l e \ are ^ ieneral ly pos i t i ve , ihev are not s i ^ n i i i c a n t . I h i s i i n d i n ^

is t o n s i s l e n i \ s i l h t he prc \ i (Mis resu l ts r c f ^a rd in^ the p r i ce I ' l l e d s lo r

h n l l i s h s tor ies.

o

Volume

As tiisvnsse(i e<irlier, the inveslor sentiiiient••liinited arhiir'a<^e Inpotlu'sis

predicts lh.it a positive' retationshij) sluuild exist hetween ti ie magnitude

o! ihe priee t i iange .WM] t radin^^ \ ohinie. l o invesiioale this coniectnre,

the opening price ciian!i!,e is regressi;d on \oh in ie as

/ (}\n \ I \ in

\ ( I ( 1 ) / V \ !( 2)

I he resu l ts h'oni ihese regress ions are p rese i i i ed in I ai>le \ I. !• or hear ish

s ior ies in p.me! u i f the / i ( . o e i t i i i e n i is s i gn i l i can t i s ne(;a i ivc al t i ie i ' ;

ievei l o r al l c(Hitra<.ts and is s i on i i i t a n l i \ negat ive in t w o ul i h e g roups ,

l i c t a l i that t i i e o p e n i n g p r i t e c i i ange l o r hear is i i s tor ies is t \ p i e . i i i \

iH~gal i \e, i n i p i \ i n g a p o s i t i \ e increase in u i l n i u e . I or l i i e i m i l i s i i s ior ies

repo r ie t i in pane l i h i . l i i e jj e 'oe i i ie ien i is s i g n i l i c a n f K pos i t i ve a! t i n -

\'< l e \ e l . I hesf.' resu l ts c i ) r ro l>orate t l ie re!at ini ishi |") p r e d i c l e d i) \ i i i e lad

iH (• l i o l l i n p r P i i f t i ; . i r n i i l i ' • . ! ! ) j . : o f s i I t l i M i r si h i ( U i ( - [ i n i f - .11 c . Mi l l |!( i . i l f p H ! ( s l , < k r l l '•.•I'.t'. i ! l

-̂ ut r i m i s 1 i l i s i n r . I d u r ! < ( , : s l u i i r j i i i ^ i u i t ^ . i n J i n J i i i i ; n s o n u i l l - , o l n . K I H I J : , i i ' s j i t ,, n M ' i \ i h

. i ^ [ i i i L . , i l ' . s h k 1̂  -Si! i t r d r r ss I i l k ' . I 1 u i i l d ihM<- ! I n m i i h i i i ' | n i i l i i l p m i

i h i i i ( l l i i \ M i i ' ^ i ' i ' ! ;pi 's-. i i JS: M n n l r i , u i l i n t i ' - M I . i i , n j ss n i i n n . i i i / i d H si i i ! t - , | i ( L L i n . n h i p i s i ' I H I I I .L

J I K ' I o l i ' - i ' ,^^ ' • I s i i ' .U ! ! l i I ,1 I ' l l i h i h i n ! \ 111 . J s n n r ns i l IPH si- . is t i is M i h j i ts r 1 p| i i l . i \ .' I
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;tru'c o l IK-US stor ies tha i r f p o r l on t -o in i i io t l i l i cs <\p('i ' i i.*iK'irig h

!c \c is ol l iMt l i i t ^ i n k T i ' s ! i k i r i i i i : ; [ l ie j i i ' t 'v ious t rdt i i i i j^ ( l , i \ . \ o i ; i h l \ , l l i c

pr iec in ipac l is orea lcr lo lh iw inj.:!, he i t t l l i i i r s r f l leL i in^ ! , hear ish sent i r i ien l

t han those oi hu l l i sh s e i i t i n i e i i l . I o l i ( t \Mi i ( i he. i r lsh iKMi l l ines . pr ices I,til

on i he opt 'n a iu l i h e n reveT"se (h i r i ng the t rd t l i i i * ; (.la\. I u r t h e r n i o r e .

the s i /e ol the rc \e rs i i l is pos i i iveK r'ci.Uetl Eo tht ' Tua^n i imle ol i he

oper i i i i i ' p r ice change. Mie i i ia<;nitu(le ol th<^ o p e n i n g p r i t e eh;n ige. in

t t i r n . is p(>si t i \e l \ ' re lat tu i lo t r a i l i n g vo lu ine . Xc ld i l iona lK. the results
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indi i "a ic i ba ! i raci i i ig rules inav bave been pt-i i i i t i ihlv i m p l e m c n t c t l io

exploit i hc m i s p r i i i n g o! i hc eon i rac ! .li i i i c open. 1 lurs. ihe resul is

mav be viev\ed as p rov id ing suppor t ior ihe investor s e t i t i m e n l ' l i m i i e d

arb i t rage i npo thes i s oi Shieiier- an(i S u m m e r s (! '- ' ')()).
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