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a n d i i i e u n d e r l u n ^ c a s i i i n a r k c t n i o \ e c l o s c K i o w e l h e r . It is M e n e r a l i \

i ) c l i c \ c < i , t i i a l u i t r a d a \ a r i t i i r a ^ i e h e d g i n g a n d s p e t a i k i i i v e a c t i \ i l \ s i i o u l d

k e e p l i i c i w o HK i rke ts l i e d t o ^ i e t h e r t h ron< i i ! (U i t a I v j i i c a l i r a d i n i ; ( k i \

see, i o r e x a m p l e , I h n l i s i i 'KS'J} an»i I x a w a i i c r , k o e h , a n d K o c h ( i'-''-',^).

<Hi)onu n i i i e r s ; , I i o \ \ e \ e r . t as i i . n u l i u t u r e s p r i t es i i i . i \ d i \ e r> ie o \ e r

shi>i"t i n t e r \ a i s o l t i m e as t l i e i ! ! " r i \ j l o l new i T i i i i r m a t i o n ir i l h e i i i . i r k e l

p k i c c is e x p e e l e ( i t o h . n c a d i i l e r e n t iai i m p a e t o n m a r k e t [ l a r t i i i pan t s *

e x p i ' e t a t i o n s w h i c h , i n I n r n , i n i l n c n t e t h e i r a c i i u i i s . N o i i s \ n c i u d n o u s

t r a d i i i u I sec I ia ra is i I ' . ' S ' * ' : \ l a i - k i n k i \ a n i l l ^ a r n a s w a m \ «: i "-JHS i ! i n a \ a l so

( ause i i u - l u t u r e s u u i e x t o [)e iess \ o k i l i i e i h a n d i e u i u i c r i x i i u ^ a^^i^re^ate

s l o t k i n d e x . I l a i r is ' i 'iS'-) i, i iow^Af . r, s i u i w s t ! i a t c \»; i i a l t e r 1 i ie c l l e c t o i

n o i i s v ! U l i r o n o u s tsadin^^i is r c m o \ c d l i i e t a s i i inar i^et l o l i o w s t h e SuUires

( u a r k e t , 1 l i cse c o n s i d e r a t i o n s s t r o i ! ^ i \ ' su^^^es! ( i i a l i i i i s r e k i E i o n s h i p

b e t w e e n eas i i a n d i n h n i - s p r i c e s ( i . e . , l h e bas is ) n i a \ he e \ i d e n c c o l

i n l o r n i a t i o n s l i o c k s h n n ^ j . d i s s c m i i i a t e i l i i r s t i u d i e i i i i u r e s . AIMI t h e n to

l h e < as l i mar"ket . I ( | i n \ <i lenl i \ , l i i K w o u i c i i i n p K t h a t w i i i i e l i i c c a s h a i u i

i u l n r e s i n d e x se r ies n u s I K I M ; h i i H ' - \ a r \ in ;^ \ o ia t i i i t \ s t r n c i u r e s t } i e \ d i !

n o l s i h u e c o m m o n \ ( i i a l i i i ! \ p r o c e s s , ! ins s t n d \ a d d r e s s e s l i i e i ssue o l

t i i e e o r n n i o n v o l a t i i i U [ x o c e s s l H H \ \ e e i i i n d e x i u t n r e s a i u i t i i e n n c i e r i v n i u

c a s h m a r k e t p r i e e s , S h u K i n i ' : t h e n a t u r e o f t h i ' \ o i a ! i l i t \ p r o c e s s i n c a c l i

o f t h e s e I w o ! i i a r k < i s a n d t h e e M e n i l o w h i e h l h e \ m . n s l i a r e a e o i n n i o n

l i m e \ a r \ i j l ^ \ n ia t i i i l \ l a e l o i " p e i r m t s o n e to m e a s m ' e i i o w w e l i i n t eu , ra l ed

l h e c a s h a n d i u i u r e s m a r k e t s a re lhrnu;:2,ii i h e i r s e t o n d m t i m e i U s r a t h e i

t h a n l i i n u n ^ h the ic ( i i s i i n o i n m t s ,

\s I n^ ie a n d S i i s n i e l ^!'>'-)->^ s i i o w , t w o n u i r k c l s m i n i u i ie u n c i i r -

i c i a t e d ' c o r r e i . i t e ( i i t l i r o u i i h i h e i r t i r s l r n o f i i e n t s i>ut r e l a t e d U m r e i a l c d )

i h r u u u h t i i e i r \ o i a t i i U i c s , 1 i i r l i i e r n u u e . e o i u e m i o n a ] h e t i ^ e r a t i os , is-

s i i i n c t i i a t i h c r i sk i n t ;ash diul l u tu r< ;s r i i a r k c i s is 1 n i i c - i n \ a r i a i i l , i m p K ino

l l i a t iUc m i n i J i i u m r i sk he t i gc r a l i n w i i i i)e l i i e s a n i e re^j^ardiess w h e n
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l i u ' m a r k e t t o n l i n u o u s K w isit h . i n l u r a i , is i i k e K t o (. i i a n ^ t ' t h e r i s k i n e s s

o l ' t as i i a n i l i n i u i i - s i n d e x s o i i t r a i . t s , ! l ie re I o r e , t h i s a s s u m p t i o n i m p l i e s

i h . i i h o t h t a s h a n d i u t u r i s m a r k e i s m u s t e x l i i i ) i ! t n ) i e - \ a r \ i n ^ \ o i a l i l i t \

w h i c l i a lso i m p l i e s shal i h e i isk n i i m n i i / i n ; ; : h c d ^ e r a l i o m u s t !)c l i m e -

\ a r \ M i ' i ^sec, I o r i n - t a n i s'. ixr< n i e r a n d S u l t a n i h ' ^ ' ^ i ; , A m o r e l i i l c r e s l i n u
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i s s u e , p e r h a p s , is i o i i n e s t i ^ a t e w h e t i i c r i l i e r i s k - i i u n i m i / J n o i i e d ^ r r a t i o

is a i u i u i i o n ol a c o m m o n t i m e - \ a r \ iiu^ \ o l a t i l l ( \ l a c i o r . This w o u k i

re t j i i i re l l i e p r e s e n c e ol a e o n s m o n - \ I ! C ' [ I t e a U n e i t e l w e c n i i i e l a s i i a n d

I n s u r e s in i i ex s e r i e s . O n t in- o t h e r h a n ( i , ii' n o e o m m o r i - \ H C 11 i e a l i i r e

is d i s c o \ - e r e d if w o t i i d iiiii[»i\ t i ia i \\)c iic(ijie r a l i o s h o u i t ! b e a I n n e t i o n

ol t w o i n d c p c n d e n l t i n u ' - \ a r \ iin^ \ o l a t l l i t \ i a e t o r s .

l i i i s a r t i c i c i r scs a r e e e i i l l e s t d e \ e i o p e d in I n u | r a n d K o / i e k i

I l '> 'Ml w h i c i i e x p i o i l s t h e l i m e - \ , ( r \ inj^ s t r u c t l i re ol ' i i n . i n e i a l t i m e s e r i e s '

v a r i a n c e s t o i e s t w h e t h e r t h e c a s h i ind f u t u r e s m a r k e t s s h a r e a l i m e -

v a r y i n g c o i i H i i o n v o l a t i l i t y p r o c e s s ( l e a l u r e ) . 'I h e o i ) i e c i i \ e oi t i n s a r l i e i e

is t u o - f o i t k I i r s i , t o t e s t l o r t h e p r e s e n c e of a t i m e - v a i y i n g v o l a t i l i t )

p r o c e s s in i n l r a d a y f u t u r e s a n d s t o c k m a r k e t i n d e x s c r i e s d u r i n g thi-

m o n t h o f O c t o h e r , 1 9 8 7 w h i c h w a s e h a r a c t e r i / e d by h i g h and l o u

v o l a t i l i t y t r a d i n g d i iys . S e c o n d , t o i n v e s t i g a t e t h e i s s u e o f c o m m o n

v o l a t i l i t y in t h e i n d e x s l ( t ck a n d f u t u r e s m a r k e t s , I h i s is e x p e c t e d l o

p r o v i d e e v i d e n c e a i ) o u l t i i e de j^ rce of i n t e g r a U o n he tvvee i i t h e s e t w o

m a r k e t s t h r o u g h t h e i r s e e o n d m o m e n t s a n d s h e d l iuhi oii t h e n u m b e r

ot t i m e - v i i r y i n g r i sk f a c t o r s r f { | u i r e d t o m o d e l t h e r i s k - m i n i m i / i n g h e d g e

r a l i o b e t w e e n e a s h a n d f u t u r e s i n d e x s t o c k m a r k e t s .

I h e a r t i c l e c o n s i s t s oi i h r e e s ee l i o n s . I iie iir-si j>i"cs!.'nts t h e c u m n i o i i

a u t o r e g r e s s i v e e o n d i l i o n i i l h e l e r o s k c d a s t i c i t y ( A R C 1 ! ) f 'oat i t re m e t h o d o l -

ogy a n d a d e s c r i p t i o n o f t h e d a t a e m p l o y e d . I h e r e s u l t s a r c p r e s e n t e d

a n d d i s c u s s e d in t h e s e c o n d s e c t i o n . T h e ^ir t ie ie e l o s e s v \ i th a b r i e f

s u r n i n a r v a n d e o i i e i u s i ( j n s .

COMMON ARdl-iLAILIU: Ml IIIODOI O(A

i h e c o m m o n A I U 11 i e a l u r e s tt-stinj:^ p roeec i in -c is a j .iiriv new s i a t i s i i e a i

n i e t h o t i e n u n c i a l e d in I n ^ l e and Ixi t / icki < h ' ' * . ^ ) , w i l h a c o m p r e h e n s i v e

l i n i n u i a l m a r k e l s a p p i i c a t i o n ij;iv!'n in ! n y i e a n d S n s i n t d i i * ? ' M i , Mu'

i n t u i l i o n ot t h i s t e s i b u i i d s o n l i i e s i aS i s i i ea i i dea oi ' c o i n l c ^ r a l i o n

[ ( . raTi i ic r s I ' !S >i; [ n^k- a n t i ( . r a n k e r i h ' S ~ i |, It' i w o h n i e s e r i e s exhi i ) i l

a u t o r e ^ r e s s i \ e ( . o n d i i i u n a ! h e t e r o s k e d a s i i c i t v ( . A R C t h , a n d iT a H n e a r

c o i u h i n a t i o n b e t w e e n t h e m d o r s no l tjisiilav a t i i n e ~ \ a r \ i m ' v a r i a n c e l i . c ,

a l i n e a r c o m b m a i i o n oi t h e s e r i e s i h a t e l i m i n a t e s i h e AIK II e l T e U s i

t h e n t h e s e t w o s e r i e s s h o u l d h a v e a t o m m o ! ! t c a t n r c , Spi^i. ifit. alK , i i i e

c o m m o n t e a l n r e i i i e i i i o d o ! o o \ is t i s e d t o e x a m i n e w i u i i i c r t h e l a s i i . m d

i u t u r e s i n d e x s e r i e s s h a r e a c o m i i i o i i vo ia t i i l tv p r o c e s s , I h e vokt t i l i iv

t i - a t u r e is s a i d t o i)e t o m m o n li a i m e a i ' c iMi ih i i i a i i on oi ' t h e s e r i e s

d o e s n o t h . ive l l ie voki i i l i iv f e a t u r e e v e n i h o u n l i e a e h of i h e s e r i e s

i lid IV id ua liv h a s t i i e i e a t u r e I n o i c . u u l k o / i t ki i ! ' '^M i j . I h e ret o r e , t h e
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l u i i i h \ p o t h e s i s if) h e t e s i e d is t h a t a l i n e a r c o m b i n a t i o n o t t h e I w o s e r i e s

t i o e s [ lot h a v e i h c v o i a i i ! i t \ ' i e a t u r e ( i , c . , n o M i C I I ) , W i i i l e a n a l y s i s of

i i r s t m o n i c n l s h a s t r c q u e n t K h e e n u s e d i o t e s t f o r l inka j^ ies h e i w e e n t h e

t u t n r e s a n d t i i e u n d e r l v i n ; ^ e a s l i i i i a r i u - l i t s s i a t i s t i c . i l i i n i i l a t i o n s a r c vu-!i

( l o e u n i c n t e d I F n ^ l e a n t ! S u s m e i ( I ' I ' -Mi a i n o n ^ o t h e r s | . i l i c t v \ o m a r k e t s ,

t o r i n s i n i u e . m i ^ i i t i ie c o r r e i a l e d in r e t u r n s w h i t h c a n b e i n l e r p r e t e d a s

e v i d e n c e o i i n t e g r a t i o n . i ' h e \ m i g h t h e i i K i e p e r i d c n t . l i o w e v e r . t h r o u ^ i h

t h e i r s e e o n d m o m e n t s ,

I ( l i l o v v i n o l . n ^ l e a n d S u s i n e i ' s i i 9 ' ? V: d e l i n i i i o n o t c o m m o n l e a i u r e .

a h r i e l tk'Sf. r i p t i o n C o i l o w s o t i iov\ t i i e i i i i e a r e o t n i ) i n a t i o n o t i w o s e r i e s

i n a v n o t h a \ e l i i e t e a t i i r e ( i . e . , n o VHC'I I o r c o n s t a n t \ a r i a n e e is

o i j t a i n e d i . S u p p o s e t l i a t ( i i c \ , a n d i , s e r i e s c a n h e w r i t t e n w i t h o u t

l o s s o i I ' e n e r a i i i x a s

<'M I I I )

w h e r e \,i\,) r e p f e s c n l s l i i c i n i n i c k i v o i > s e r v c { l r c l u r n . ii ( ! / ' ; ! is t h e

t i m e - v a r y i n g r i s k p r e m i u m , f n d t ' . - U ' u l i'' i h ' ' i m i A p c t t e c I c o m p o n e n t

o i r e t u r n s w i t i i

/ ) l O . / i , , .

h

w i i e r c /, i s i h e i n l o r i u a i i o n s e t o n w i i i e h a ^ ^ e n t s c o n d i s i o n l i i e i r

d e c i s i o n s a t t i m e f i h a i i n c l u d e s a l i | ) a s t i n i o r n i a t i o n v v t i i t e ( r ; { i r ; \ i s a m -

s t a i i t V a r i a n e e . / i j , , i / ; , , , ) i s t m i e - \ a r v i n ^ v a r i a n t - e t i i a t i o i i o w \ ! K I I ( I !

p r o c e s s e s , a n c i D d ; . / ' ) a n a r h i l r a r v l i i s i r i h u l i o n w i t h m e a n a d m l v a r i ^

a i i c c h .

i h e v a r i a n c e o l x., a n d \, a r c C ( | u a i l o

v \ t - i i c h a r e i i o t i i i i m e v a r v i n ^ , \ I c a i n r e t h a t i s p r e s e n l i n e a e i i o t t i i e

t w o s e r i e s i s s a i d t o h e i o n m i o n t o t i n ^ s e s e r i e s i i i i i e r e e x i s t s a n o n - z e r o

l i n e a r t o m b i n a t i o n (A t h e s e r i e s ( U ; Vj n , ) t i i a t l i o e s n o t h a \ e i l i e

l e a t n r c . I h i s r e s u l t i s o i i i a i n c d w l i e i i n , p ^ a n ( t r - S s i f s e e i t , l i a s
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i\ c o i i ' ^ t a t U x u r i i i n c c " ( i , ( \ . \ I n , I (r-; - T - ( r ^ ] . \ i t r r n a t i \ c i v - t h e - n u l l

h y p c i l h c s i s i . i . f , . n o \ ( U I I i n t l u - i i r u - a r c n n i h i i K i l i o n l ) t ' t v \ t ' t ' t i c a s h a r u i

p r i c t ' s ) o l a f o m n i o n l a e t o r i n n b e d i - s i ^ i u ' t ] l ) \ s c t t i n j , ^ u , - / J ,

• S.

s l i n t ; l o r f o i n n i o i i \ o l a t i l i l \ a c r o s s i l u ' l t U i i r ( . ' s . u i d » . a s h m . i r k f t s

t o t e s t i n g i i r s t t o r A l K ' i ! e l t e t i s i n t - a e h m a r k e t . I h i s s i m K is

i n t e r e s l c i . ! i n t e s l i n j , i l o r e o t n n i o n \ K C 11 I e a l u r e s i n l h e S K i * SDO i r u l e x

l u t u r e s a n d t h e StkV ^ 0 0 i n d e x s t ' r i e s . II A R C I I e d e e l s a r e ( l i s e o \ e r e d

il! h o t h s e r i e s , t h e r i e v t s t e p is l o l e s t i o r e o n i n i o n M U 11 ( l . i e t o r

\ R C i h . t i u T e h \ i t l e n t i K n i g a c o r n h i n a E i o n o l l i o i h s e r i e s t h a i i l i s p l a \ s

n o A i U ' M . I h e A f K ' i I l e s t is h . i s e d o n t h e /" /. H~ I r o m t h e r e g r e s s i o n

o l t h e s t j u a r e d s e r i e s I / t i e l l n e s t h e s a m p l e s i / e l a<;,;ainst o w n a n d l a g g e d

S ( | u a r e c ! s e r i e s , I h a t i s , m i i i i m i / e o \ e r t h e p a r a m e t e r r l h e l e s t s t a t i s t i c '

/ X / { - , l h e / .< It- is o h t a i n e d I r o m t h e r e g r e s s i o n o l \ , •• r ^ , o n

li i f^^ed \, a n d h i ^ ^ i e d \,. a n t l t h e ia<^<ic-d e r n s s p r o d m l itl \, a n d \ , . I n ^ e n -

e i a l t e r m s , t h e s e a r e h is h i r a v e t U i r r t h a i m i n i m i z e s a U ' s i o i t h i s I o r m

\

w h e r e / , is l h e l a r g e r i n l o r m a t i o n s e ! e o m p o s e d o l \\ \.\] ] ,

1 r i,\\ 2 ^r v-^1 )>• '"'^^ l''^Ji'-'ti e r o s s - p r o d i i c t s \i i\, \.

} , jx,' 2 *j p^i ,.• W i'' ' ^'' \-^! i^ •! I '''•• K \ec~tor, 7 is /\ X I,

K IS l h e n u m h e r ol \ a r i a h i e s a n d ir-' ts a e o n s i s t e t U e s t i m a t o r of l h e

\ a r i ; m e e ul i r . I Ills tc'st is a <.^e[ieral m e t h o d - o i - m o m e n t s - t y p e tes t . I h e

oh jee l ivc is lo u l e n t i h a p o r t l o l i o t h a t is no t c o r r e l a t e d in t iu ' scpiares

w i t h a n \ i n l o r m a l i o n i n e i u d e d in / . In o t h e r w o r d s , il t h e e a s h a n d

I n t u r e s index s e r i e s a r e iTKli\ idua lK e h a r a t t e r i / e t i h \ \KC 11 e l l t ' e t s ,

t h e r e m i g h t he a p o r t t o l i o ( i . e . , a l i nea r t - o m h i n a t i o n ) h e l w e e i i t h e m for

w h i e h t h e r e is n o e v i t l e n e e ;t;j;ainst t h e m d ! h v p o l h e s i s ol n o e o m m o n

vola t i l i t \ l e a t i i r e ( i , e . . n o .AHC'l l l , I h i s , t h e n w o u l d e lea rK impK tha i

S L i h s l H i i l i n * ; , 1 . 1 . m i l i H i ! t n l u i i , \ , 7 i ; O I H i j i u , i i i i s

I [ i i | ) i r R - : i ! K . , i v . i h t i - 1 1 1 r i s s u u t ^ h l s u f l i l h , i l ii r , i m i J J , I I , w h i d i \ ! c l ( K .

I h e \ , i r j ; i r u I- i-\ » , , i h c n . w i l l b e \ I r i , 1 r r', -,nu t v o\h',,.. c,
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the i.tsli .liul liilLirc's i iKirkt is lunt.- a coniiTion \ ( ) lau l i l \ proicss,, I n^lc

.Iiul ku / i ck i ( I '•)'•) V) ha\(' shnw n ih . i i . U I K U T the assuniplioiis ol I laiisen

( I 'liS2 !. in in- \ ( H I inllows a i. hi-sijt iareil i l is l r ib i l l ion w it h ihc cle^^rces ol

Iri-etloni ui\<'i! l>\ l lu ' niii i ihei" ol o\er i t ienl iKinj . ; rcstrit tions (i.e.. nuinher

cf instrumenis inclirded ITI the inlorTnalion s<-t / , minus K - IK In

rninimi/e tVi a non-linear siniplex grid search method is nsed.

Ihe slot k p r i i f sample tonsists ol all priinar\ m i i r ke l ' tratles ol

each SKP ^00 sto ik Irom open ol tratl inj i Oelober I. h 'H " , lo tlie elosi-

of trai l ing Ot to l ie r M). i'-'ST, Ihe data are i rom lhe fu tures huUistrv

Insl i tu le ' \ \ ashinulon 1).(' J aiul include ihc d.ile. t ime, and price

tradetl Inr each Iransai l ion on eat h cvehange in the L iiitei.1 States. 1 he

tr.insat l ion t ime is ihc (^\ael second when a tratic was executed in tlu-

I ) ( ) I sNstcm or \\ hen a I'ccord ol it was rx-ati b\ an exchange <. ard reader.

Ihc iutures sample consists oi all prii'cs recorded l)\ lhe ( M l market

reeortlers nt the l )c*emher i*'S~ SJ^P S(M) nuie\ lor the eorrespondin^

sample period. I ac h record nicludes die exact seeond ihat the [irice

was enk-red b\ lhe recordci. Since lhe liek data is not reported in even

iuter\als, lhe Intures data is m;iic hc-d to ihc c i i r rcnl S ^ P S()() index \aiuc

on a n) inute-b\-minntc basis, N O W C M T , it should be noted thai iutures

trade more iriMjtU'nlk and the lirst I rad in^ priee is reeorded wi t l i in tbe

lirsl tew seconds oi Uie minute, wbile lhe eash index is updated later in

ihe mnmte, i o aci(iurU lor tbis ia^^, (he first iutures price in ihe ni inuie

is matehecl w l ih ihc iirst \alne oi tbe index wi th in tbe mint i te.

1 MPIRIC Al l \ I D l \ C I

AIU H lesls

Si nee all slo< ks in the S \ P SOO are not neeessarik Iraded in an\

g!\en minute, some wi l ! react io lhe in lormal ion Iiow wi t i i a t ime hi<;

Icadinu to tbe possilnbtv ol iisii>^ st.ile prices in ihe calculation oi ihc

SKV S()() indc-x. I bis sfi-cailcci problem ot nonsvriebroiioiis I rad in^ leads

in spurious aiitocorrc'l.ition l>(.'in^ incorporated in l i ic priees and retmai

series- I n al le\ iale tbe proii lems assoeiated w i l l i tbe nons\nchronous

traciin^i ellct ts, i i \e •minute eslimaled relurns ar(^ regressed on a eonsl.uU

M l n \ ^ S l IS i l l , p n i i i a r . i n t r L . ' l U,\ t ' . . * o l l l i r S K l ' ^ O O v t o i k . . \ \ ! 1 \ f o r vi'j,\\!. . n u i 1 i i r

\ \ S ! ) \ O \ , ! i i r > r i , i ] \ ! , i i k , ' ! S v M . ' i i i I n r i l l . i c i n . n n t r t ^ 4 U I I n | i r t i n , i i \ r n . u k . ' t - l o f . d l S t . ! ' ^ 0 0

M ( n k s n p r n i - t i . i l '> Ml v M | S ! . m d . l o s i 11 . t t 1 0 ( 1 i ' M f \ i . i ' | H o n 1 t i i l , i \ , ( ) i i u l i . T J v v\ i K ' n t i i r v A l

I l o s f i l , ! i _' n o f \ i S u i n . o t i ! i . - sL<K k t t . i i k ( I l . i t i I o h i l u ' I ' . L I ! J u I \ ( l i . i n ^ r ,

M h e ( \ ! l i n . H k r i o p r n r d .sl • ' i n i v U ^ I . H i d t l u - r J . i t 4 I ^ l ' \ H S j f \ ( r p i o n i :H\A\ , ( > I I H I K r 2 ^ .

^^ f K ' n 'A i I f i s f U a l 1 H I I P M I S i ( J i i I i i ( s d d s , O i l u l i i r 2 0 , i h r r \ ( I U K I L I I ' < l u M . - d i u r , I ! I M I H o u r h i ) i ( f
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,uu\ l o u r o w n l;t<;s. I Uc e r r o r s o b l a i n c d IVoin t l u ' su r e ^ r r s s i o n s ( t , ,1 a r r

u s e d t h e n t o t e s i for ARC II a n d t h e e o n i n i o n - A H C 11 i e a t u r e .

1 o test l o r e o m n i o n \ o ! a l i l i i \ in t h e i n t r a d a \ S ^ P S(K) i iulex f u t u r e s

a n d l h e SKI* SOO s t o c k i n d e x s e r i e s , it s h o t i l d h e eslcihlishe<l first ih. i l

e a e h s e r i e s d i s p l a v s a n . A R C H e f l e e l ( i . e . , l i n i e " \ a r \ inn volal i l i tx ). 'I o les t

lo r ARC 11. t h e lo l iovving l o u r f h o r d e r AKC'l I t i iode l s a r e e s t i m a t e d

I4a

1

2 . "W^W

w h e r e u^,,{ii^,,) r e p r e s e i U a e( t i is t a n I p a r a n i e l e r , f , , ( f , , 1 a r e res ic l i i a i s

o h t . l i n e d i r o m t h e a u l o r e g r e s s i \ e r e g r e s s i o n a n d i \ , ( i , ;) a r e e r r o r t e r m s ,

I h e n u l l I n j x j l h e s i s t e s t e d is t h a t t h e scr'ws e x h i h i t n o ARC 11. I h e t es t

s l a l i s t i e is o h l i i i n e d hv m u l t i p K i n u t h e r e u r e s s i o n li-^ l o t h e s a m p l e s i / e

( / ' } , I n g i e I 1 9 S 2 ) s h o w s t h a t t h e 7 x /J-- (i-sl h a s a i ! a s s m p t o l i e e h i -

s ( | t t a r e d d i s t r i b u t i o n w i t h de j^ rees ol ' f r e e d o m e q u a l t o t h e n t i n i h e r of

l a g g e d s<jti.ired r e s i d t i a l s . l a h l e I r e p o r l s t h e A I ' C ' l l r e s t i l l s . As e a n b e

s e e n , t h e n u l l h \ p o t h e s i s o f n o ARC II is r e j e e t e d in h o t h t h e S&V SOO

e a s h a n d f t i t u r e s i n d e x s e r i e s l o r t h e e n t i r e i t i o n t h of O e l o h e r I 4 8 7 ,

e x e e p t for l h e d a \ a l l e r t h e e r a s h ( O e t o h e r 2 0 . i ' ) S 7 ) . I h e \ a l u e o f t h e

7' -' R- s t a i i s t i e l o r O e l o h e r J O , i'-JS™ is e l e a r K s m a l l f 2 . 9 " t e o m p a r e d

lo i ts e r i l i e a ! \ a l u e 9.4-^ ( I ^ ,S) at l h e ^( I )'< ! e \ e i .

Common AKCH-I eature Iests

S i n e e A R C I i efTeels a r e f o u n d io r t h e e i i l i r e m o n l h of O e t o h e r I 9 S 7 .

e x e e p i for O e t o h e r 2 0 . a les t is e o n d u e l e d for e o m n i o n \o fa l i ! i t \ in

ihc- e a s h a n d i u i u r e s indi-x i i i a r k e l s . l h e e o m n i o n ARC1 l - f ea t t i r e les t

e o n s i s i s of l o o k i n g for a l i n e a r e o m h i n a l i o n of l h e i w o s e r i e s t h a i

e l i m i n a t e s t h e ARC' ! I e f f e e t s ( i . e . . a l i n e a r e o m h i n a l i o n h e t w e e n l h e e a s h

a n d i u t t i r e s i ndex s e r i e s t h a t is e h . i r a e t e r i / e d \n a e o n s t a n t \ a r i a i i e e ) .

'This l i n e a r e o m h i n a t i o n is < i e l e r !n ined h\ e s t i m a t i n g :

m i n - \ ( n ) I .'' H ' i r ] ( S )

I J i e m i n i m u m /' s H~ i s o b t a i n e d f r o m t h e r e g r e s s i o n o f ( t , , -

r e , ; ) - ' o n f o u r l a g g e d s q u a r e t l f^,. f o u r h i g g e d s ( | u a r e d e , , a n d i h e i r f o u r

l a g g e d e r o s s - j > r o d u e t . I ' . n g l e a n d K o / i e k i ( 1 9 9 ^ ) s h o w t h a t n i i n - \ ' { i i )

f o l l o w s a e h i - s < j u . i r e d d i s l r l l n i t i o n w i l h t i e g r e e s o f f r e e c i o m g i \ e n f ) \ t } u -
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\IU
TABLE I

>8*

hul<-\

Ociobor 1

October b
October 6
OcioDet 7
Octobei 8
Oc!ol)er 9
OctobtT !2
October 13
OciOber 14
Oc!oi;or 1-3
Ociober 16
(JcJober '9
O(.!ob(M- ?0
Oc'obei 2^
October 22
October 23
October 26
October 27
October 28
October 29
OctobCf 30

43
48

73

<-)'?,

33

28

98
78

99
80

99

63
6 7

6 b
08
92
29

73
02

98
/ 2

88

26
66

64

98

53

ei6

36 64

36
4 :

73
32

89

64

9 3

30

bki

m

101.34
109.04
112 79
' 16 69
'04 86
93 36
113 27
122 84
89 95
91 96
; 08 92
45 (;4
lOti 79
33 10
97 03
'07 89
68 34
68 12
73 33
69 02
93 00
/4 79

l u i m b f r nl { i \ c r k k ' n n t \ i n g rest r u i ions i n u m b e r o( rc^rt^ssors i n c l i K i c d in

i h c i n l i i r i n a t i o n s i ' l , / n i i m i s ik - \}\. In th is sUi ( l \ 12 r t '^ rcsst i rs .ire

m c l u d t ' d i i iu ] t w o \<ir i , ihk-s ik) ih ; i t i faci l o I I c lcgrc fs ol trt 'C'cioin. I o

n i i n i i i i i / f i Si a i iDi i l i near s imp lex sea re h i n e l h o d is t i scd , ! n [ ah ie I ! , i l i e

r t ' s i i l l s ar<' l is ted l o r l i i e e j i t i r e i i i o i u l i o! O e t n h e r . e \ i ep l In r O e t d h e r 2 0 ,

v \h i ch ( l is[) ia\ no .\HC 1) e l l e t l , l h e jK i ra i i i e le r ( r ) iha t n i i n i n i i / e s i i i e

l i nea r c n n i i i i n a i i o n oi h o l h sei"ies is s h n w n in l i i e seeond e o h i t n n , I h e

t h i r d l o l n n i n r e p o r i s i h e m i i s i i t unn / X li' s lat is i ies,. ! he e r i i i ea i \ a l n e

Ini" 1 I tlen|-('('s o i I r ee t l on i . al the S( M'^ leve l , is I'-*." (24 ,~K I h e re-

su l ts ind ie , i te ih . i t t l i e re is nu e v i d e n i c ol ( .nmn io i i \ ' o l a t i l i l \ ( f ea tu re )

h e i w e e n [he stoek index InU i res ,\i)i] the t i i i d e r l v i n ^ s tnek index d n r i n ^

the i n o n i h ol O e t o h e r . W i l h l h e exeep i i nn ol I r i chn , O e i o I x T 2-^, w h e n

h o t h marke ts e losed ai 2 :00 I'M I S I . the / ' X R- s ta t is l ies t leeis ixely

rcjeef tht ; no-ARC I I e l l e e i l u i l l I n p o l h c s i s . I ha t is, the t '^ iclenee does

not s i i ppo r i tf i i. ' exisSeiH'e nl a Hnear e o n i b i n a t i n n h e U \ c e n index stoek
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TABLE I I

\ ! U I I I t ' i i t u r c ( sUn i i i t c s : O e t d h c r l ^i).

October 1
October 2
October 5
October 6
October 1
October 8
Ociober 9
October 12
October 13
OctOi)er 14
October 15
Ociober 16
Ociober 19
Ociober 2l
Ociober 22
Ociober 23
October 26
October 27
October 28
October 29
Oc(ober 30

•Th«] parai'se'.e

' Thp disinnul o

j ; i f ;d and k is 1

1' of this \i.y.'i
Sir 'UiiiibiT ;j

\ iihir\"

0 6036
0 6369
0 6666
0 8500
1 0425
0 7230
0 8171
0 95(!3
0 7052
1 0658
1 061 7
2 5090
6 3030
0 7653
1 5662
1 0162
0 6464
0 8374
0 5294
0 2511
0 4373

.stt>el,n.a,u,mD.,aNo.,iMhe.,'-,
IS ch i squaK"-d M\m 11 d i K i r i H ' f ' ^ f ' '

1 v i i ' i a b N i s •..i-'-ca Its '-T iiCri- v.it,; i- ' t

1

! d.iy Ŝ =̂

'y, 1' c.\ r

' SOO'iKip- ,1'

i! the b i ' V .

Miiininiiii 1 •> / i "

48 74
48 60
43 92
39 35
48 4b
2b 74
83 76
88 78
26 61
36 01
31 10
98 07
74 39
60 59
46 84
14 94
4 1 45
46 88
Bo 30
32 /7
52 79

id W'.o S(^P 500 index 'ntnun- serums

l» ' !e / r , the -uFiiOfi'ot .NSt-urneiMs
•-.,,,,| ( - Q 7 -.OA 7 ,

ami t i i lurcs prices that jch icxcs ,i constant v;irjancc. Ih is result iur-

t l icr implies that t iu ' t\M) inaikt'ts tio not sh.irc a (on i inon tcalt irc.

a comii iot i laclor that (!ispia\s a t i i i !c-\ar\ in!. i \ ( ) lat i l i t \ . (he SKI* SOO

iiulex stock and the SKP SOO index i i i t i i rcs scries are ehi iractcr i /ed to

possi'ss t i i i lert 'nt t i i i i e ' \a r \ i i i g \ ( i la l i ! i t \ structures. ! lu'se results aisii

suggest that. v\hilc prexious stiitlii-s l ind the cash aiul Inti ires [markets

(o he corrcl i i tcd throi i f ih their l i rsl nioriicnts and share a lon^ ' ter i i i

eqni l ibr inni relal ionship in returns, the two markets are not related

through their second moments. Ihe iiiosl interesting impl icat ion ot the

no-common lealt ire rcsiil ls rekitcs to the modei inj i ol the h.isis (i.e.,

the dillerencc- between the \ahie ol the inuierKing stoek indev price

and tlie lutures inc]e\ [iriccK Since no support is lotinc! lor a common

.\H( I i-tealtire hetween index stock and lutures price si'ries, this iniji l ies

that a two faclor AHC'II speeil icaiion is ai)j)ropriiite in ri iodelinji the

SKP SOO hasis. [ t i r therniore. unlike lhe coinent ional hedging models

which impl ici tK asstune thai risk is t ime invariant, t l ie c-vidence ol this

study suggests tliLi! the r isk-n i in in i i / ing hedge ratio is t ime \a r \ i ng . Ih is
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is e o n s i s t i ' n t \sh\) k r o n e r a n d S u l t a n s (1*^*9-i) m o t l e ! v \ h i e h t i e r i \ e s a

t i m e \ , t r \ i n ; j , r isk n n n i m i / i n g iie(]s;e r a i i o l o r l o r e i ^ n c u r r e n e \ I n t u r e s

e o n l r a e t s . l l o \ \ e \ e r . ii s h o u l d h e n o t e t ! t h a t t h e l i n d i n ^ ol t w o l a e l o r s

m a \ h e a s so i - i a t i n l t o l h e i a t t t h a i ( h e i d i o s v n e r a t i e n o i s e l e r i i i s ol e a e l i

s e r i e s a r e . d s o i inse \ a r \ i n g . \ s I nj i le a n d S n s n i e l ( l ' ) ' ) 3 * p o i n t o i i t t h e

c o m m o n \ H ( l ! - l e a i n r e t e e h n i < | n e e a n n o i d i s t i n g n i s h h e t w e e n \ I U I I

a n d i d i o s \ n e r a t i c l a t i o r s ,

SLMMAin AM) C O \ ( I LSIONS

I h e | )Lirpose ol t h i s ; i r t i e l e is t o s t u d \ , u s i n t i i n i r a d a \ n i i n n ! e - l ) \ -

niinntf. ' d a fa, w h e t h e r l h e S 8 . 1 ' ^()(! in t l ex i n t n r e s m a r k e l a n t ! t h e

inuU ' rKin ;^ e a s h n ia rk i ; t i n d e \ h , i \ e t h e s a m e \ o l a t i l i l \ p r o e e s s - I h e

s a m p l e pe i ' i od hej^iiss h o m ( h e o p e n ol t r a i l i n g O t ( o h e r I , ! ' - )S~, t o

i h e t l o s e ol I r a d i i i ^ O e l o l i e r -^0, 1 9 8 7 a p e i i o d n n i i j i i e K e h a r a e i e r i / e d

In hl;^li a ru l low \ o i a t i l i i \ I r a d i n o d a \ s . H i e a n a K s i s u s e s t h e e o m m o n

M K ! l - i e . i t u i e les( ini^ p r o e e d m ' e r e e e n i k p r o p o s e d h\ \ n o l c a n d k o / i e k i

i l ' ) ' ) - ^ ! l o a d t l r e s s t h e i s s n e ol a e o n n i i o n \ o l a i i i i t \ iti i h e s e iwa i rulex

m a r k e t s . 1 i r s t . \i>C 11 e l l e e t s a r e l o n n d in e a e h s e r i e s !o r all (!"adini>

t.la\s in t h e m o n t h oi ( )c ( o h e r e \ e e j ) t l o r t h e l i r s t t r ad in ; j , t l a \ a l t e r

l h e e r a s h i O e t o h e r 2 0 ' , S e e o n d . 1 n ^ l e a n t ! k o / i e k i ' s I 199-^) e o m m o n

\ R C i i - l e a l u r e i e s l is . i pp l i e tL I h e r e s u l t s i n d i t a t e i h a i i h e in t l ex e a s l i

a ru l l i i i tH'es m . i r k e l s i.U) no l s h a r e i l u ' s a m e \ o l a t i l i ( \ f ) r o e e s s . L n h k e

p r e \ io t is s t u d i e s t h a i t a \ o r t h e i n i e r d e p e n d e n c e h i ' t u e e n t h e s i ' i w o

m a r k e t s in r e i n r n s , i h e s c r e s t i l t s s n ^ g e s ( t h a i ( h e i r s e e o n d m o m e n t s a r e

i n c U ' p e n d e i i i . In h r i e t . a c o m m o n l a e l o r t h a i h. is a t i m e - \ a r \ i n t 4 \ ( ) la l i i i tv
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hed<;<' r a t i o s .
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