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ABSTRACT

Flrst-order vector autoregresslve nodels for nonthly t fune serles aPPear

to descrlbe the documented behavior of expected stock returns over long

holdlng perlods. We exomlne the lnpl led autocorrelaClons of long-horlzon

returns and the lnpl led R-squared ln regresslons of long-horLzon returns on

predeterrnlned varlables. A sfunple nodel ls estlnated uslng monthly data, and

the estlnated parameter values lnply Patterns for the auLocorrelatlon and the

R-squared that colnclde well wlth the Patterns of the actuaL sanple values'

Ttre franework Is also used to analyze other ProPertles of expected returns for

var lous horlzons.



1. Introduct lon

Enplr lcal  evldence lndlcaces that expected returns on stocks and bonds

vary through tfune. l{uch of thls evldence ls characcerlzed elther by

autocorrelat ions of returns or by regresslons of returns on var lous

prederernlned varlables. l  The length of the holding perlod over whlch a

relurn ls computed, or the return nhorlzon, "  seems to affect the nature of

this evldence in slgni f icant ways. For example, the est imated

eutocorrelatlons of returns on lndexes of NYSE stocks are posltive and in the

range o f  0 .1  to  0 .2  fo r  one-month  hor lzons  [e .g . ,  Fana and schwer t  (1977) ] '

but sanple autocorrelatLons for horlzons of four years are negatlve and ln the

range o f  -0 .2  to  -0 .5  [e .g . ,  Fama and French (1987a) ] .  Regress ions  o f  one-

month stock recurns on predeterrnined variables often produce R-squared values

less  than 0 .02  [e .g . ,  Ke l .m and s tanbaugh (1985)J ,  whereas  regress lons  o f

longer horLzon returns (several years) on slnllar predeternlned varlables

often produce R-sguared values ln excess of 0.30 [e. t . ,  Fama and French

( 1 9 8 7 c )  I  .

Given the apparent sensittvity of evldence about tlne-varylng expected

returns to the length of the return horlzon, lt sould be useful to have a

slngle parslnonlous framework capable of integrating the existing enplrical

evidence. Thls study Proposes and lnvestigates such a framework' Uslng

nonthly data, we est lnate a sinple autoregresslve nodel for predict ing one-

month-ahead returns glven a set of predetermined variables' We then use the

estlnated Parameters to comPute, for various return horlzons, the lnplied

eutocorrelatlon in returns and the inplied R-squared for a regresslon of

recurns on the predetermined variabl-es. The behaviors of these lnplled values

1A p"rti"l l ist of the studies reporting such evidence includes Farna and

Schwerr l tg l t ) ,  Hal l  (1981),  Huizinga and Mishkin (1984),  Fama (f984),  Rozeff

(1984) ,  KeLn and Starnbaugh (1985),  Carnpbel l  (1987),  Fama and Bl iss (1987) '

Farna and French (1.987a, fgAZU, 1987c),  Lo and MacKinlay (1987),  and Poterba

and Summers (1987).
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ecross ver lous return hortzons colnclde wel l  wlth Che resulEs rePorted ln

prevlous studles.

Although the staclstlcal framework lnvestlgaUed here aPPears to capture

reasonably well the existlng evidence about changing expected returns ' we do

not explain why expected returns change. The frarnework presented here slmply

provides a unifylng framework ln whlch to analyze the existlng evidence' In

other words, efforts to Pursue economic exlanatLons for the behavior of

expected returrrs for varlous horlzons can be dlrected toward understandlng the

pareneter values ln a slngle nodel. Gtven such a model, analyzlng long-

horlzon returns ls unllkely to produce lnfornatlon about the behevlor of

expected returns that ls not already lnplled by the nonthly tfune-series nodel'

lhe cholces of varlables and the preclse forms of the nodels consldered are

necessarlly arbltrary. lle suggest that thls draft be vlewed prlnarl1y as an

exercise lllustratlng the promise of thls unlfylng approach'

2. Ttre l{odels

I . e t r . ' l l d e n o g g t h e c o n t l n u o u s l y c o m p o u n d e d r e t u r n o n a n a s s e t f o r t h e N .

m o n t h p e r l o d s t a r t l n g a t t h e b e g l n n l n g o f m o n t h t , a n d l e t x . d e n o t e a K x l

vector of state varlables observed at the end of month t' (Honth t ls the

m o n t h b e g l n n l n g a t t i m e t . l a n d e n d i n g a t t i n e t . ) T o i l l u s t r a t e t h e n o d e l

l n i t i a l l y , w e l e t , . , l b " t h e n o n t h l y r e t u r n o n t h e e q u a l l y \ ' e i g h t e d N Y S E

index, and we let xa contain four varlables:2

AyBaa,t : the ehange fron the end of month t-l to the end of nonth t ln

lloody's average yield on bonds rated Baa'

2The last three variables are essentially the same as those used by Fama

and French (1987c). Sinllar variables are also used by Kefun and stambaugh

( 1 9 8 6 ) .



/ w  - v  )  :' J B a a  ' A a e ' t

average Yleld

che dlfference at the end of Donch t between l{oody's

on bonds rated Baa and bonds rated Aaa'

(Yo"" - Yrs).

yleld and

one month.

(D/P).  :  for the equal lY

of dlvldends Paid for

the end of month t.

: the dlfference at the end of nonth t between the Aaa

the  y le ld  on  e  U .S .  T reasu ry  8111  w l th  na tu r l t y  c l oses t  t o

welghted port fol lo of I {YSE stocks, the rat io

the twelve months endlng at t to the prlce at

ltre yleld-related varlables are stated as percent Per month. L€t

Y t r

*t

t t ,  I

and define the flrst-order vector autoregression [VAR(l)  ]  '

Yr  t g  +  G I . - l  * ' t ( 1 )

where  n( r t l l t - t )  -  0  and E lv tv t - " ' )  -  0  fo r  s  r r  0 '  T t re  e lgenva lues  o f  G are

assumed co be less than unlty ln absolute value. Table I reports descriptlve

statlstlcs for the five variables ln yt

A speclal  case of (1),  ln whlch ta, l  l "  Granger caused by *a-f  is gl-ven

by the eet of equatlons

t a , l  o o  +  o ' * t _ l  +  t r , l

*E  
"0  

+  &r -1  +  r l t

, 8nd

t

( 2 a )

( 2 b )



rrhere ta,l .td ?a have the sarne properttes as the dlsturbances

correlatton betweet t t , ,  and the elenents ln ?a ls represented

auxl l lary regresslon

ln

by

( 1 ) .

the

t t  b ' ? t  + . t ( 2 c )

where n(. t l?c) -  O. lJe wl l l  denote the nodel represented ln (2a)-(2c) as the

"restr lcted" model.  l t r ls speclf lcat lon essent lal ly assumes that xa caPtures

al l  changes ln expected returns on the asset (slnce ta,1 1" ser lal ly

uncorrelated). I.he incluslon of lagged return as a predlctive varlable ln (1)

can capture autocorrelated comPonents ln expected returns that are not

accounted for by xa. IJe wlll refer to the more Seneral VAR(I) rnodel ln (1) as

the 'unrestrlctedn nodel (although the assumed flrst-order autoregressive

nature of the Process clearly rePresents a restrictlon withln a more general

c lass  o f  node ls ) .

Table 2 reports ordinary least-squares est imates of the paremeters in the

unrestr lcted VAR(I)  nodel,  and table 3 reports est lmates of the parameters ln

the restr icted version of the nodel.  The estLnat ion ls based on monthly data

for the perlod from January L927 through December 1985 (708 observations). lJe

do not, ln the present draft, conduct tests of the adequacy of these VAR(I)

nodels for representlng the behavlor of the nonthly tlne serles used here'

Our lnltlal obJective ls to lnvestigate the extent to whlch sinple models can

capture the behavlor of returns for various horlzons' If this baslc approach

appears to be useful, then future research should conslder alternatlve tlme-

ser ies  mode ls .



3 .

3 .1 An Inltlal Look

Although che nodels above are formulated ln tenns of one-month-ahead

forecasts, the peremeters of chese models can be used to obcaln lnpl lcaclons

about che behavlor of expected returns for longer horlzons. To lllustrate

this polnt,  consider the expected return for a f ive-year horizon'  The

estlnated paraneters for the above models, reported ln tables I through 3, can

be used co obtaln 1np1led values for the coefflclents ln a regresslon of the

flve-year return rt,50 or yt_l. Flgure 1 plots ttre lrplled expected returns

for flve-year horlzons (stated on a Per-month basls) obtalned from the

unrestrlcted VAR(I) nodel. Also shown are the fltted expected returns

obtalned by regresslng dlrectly the flve-year return rt,60 o. Yt-1. The

expected recurns 1mplled by the VAR(I) nodel colnclde rather well wlch the

expected returns estlnated dlrectly ln the regresslon.

We dlscuss below several other ways ln whlch the above framework yields

funpllcatlons about the behavior of expected long-horizon returns. In order

Ehat the reader not be burdened unnecesserlLy wlth algebraic nanlpulatlon, we

sinply present the results of our analyses graphically and onit the underlying

formulas. A11 of the conputations follow directly, however, from the

estimated parameters of the vAR(l) models reported ln tables I through 3.

3.2 Autocorrelat lons of Returns

lle conslder nexC the first-order autocorrelation for returns over N-

nonth horizons, corr(r t ,N, r t -N,N). Ihe VAR nodels inply values for thls

augocorrelatlon. Fama and iirench (1987a) rePort the first-order

autocorrelatlons of returns with horizons uP to ten years. Flgure 2 plots,

for horizons of one month through ten years, the autocorrelatlons inplted by

both Che restricted and the unrestricted versions of the VAR(I) nodel' Also
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shown are the sample est lnates of these autocorrelaClons'3 Both verslons of

the  node l  lnp ly  ProPer t les  fo r  cor t ( rE ,N,  ta -N,N)  tha t  cor respond to

propert les of the sarnple est inates reported ln prevlous studies '  For short

horizons (N snau),  the lnpl led autocorrelat lons are poslt lve, and Chls

lnpl lcat lon is conslstent wlth prevlous evldence lndlcat lng poslt lve

autocorrelat lon ln short-hor lzon stock-market returns Ie 'g ' ,  Fana and Schwert

(Lg77) and Lo and l{acKlnlay (1987)1. Glven Chat the tmrestr lcted vAR(l)  nodel

lncludes the lagged one-nonth return as a predlctlve varlable, lt ls not

surprlsing that thls nodel ylelds an lnp1led autocorrelatlon for one-month

returns that closely resenbles the sample estinates' llore notesorthy ls the

fact that the re8trlcted versLon of the model, whlch does not lnclude lagged

return as a predlctlve varlable, also lnplles posltlve eutocorreletlon for

short  hor izons.

Ttre autocorrelatlons of long-run returns that are lnplled by the VAR(I)

nodels also exhiblt propertles gfunllar to those documented by prevlous

stud!.es. As the return horl.zon tncreases, the lnplled flrst-order

autocorrelaclons decrease up to horizons of approxlnateLy Ehree to four years.

In the restr icted nodel,  for exanple, the inpl ied autocorrelat ion begins at

0.03 for l-nonth returns, becones negatlve at a 4'month horizon, decllnes to

-0.28 at a 44-month horlzon, and then moves back toward zero for longer

horlzons. Although the inplled long-horlzon autocorrelatlon does not reach as

low a value as the actual sample eutocorrelatlon, the overall pattern of the

funplled autocorrelatlons ls slnllar to chat of the saryle autocorrelations '

None of the values shown are adJusted for flnlte-sanple blas' Flnlte

sample blas ls present ln the sanple autocorrelatlons as well as ln the

3r'1r"". estirnates are obtalned uslng overlapplng data ln the sarne manner

as Fane and French (1987a), and the estinetes are not ed3usted for snall-

sanple blas.
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estlnates of Che nodel Paraneters rePorted ln tables 2 and 3 ' It rnay be the

case that such blases have dl f ferent effects on the lnpl led autocorrelat lons

and the sanple aucocorrelatlons ' so comParlsons based on flgure 2 should be

viewed caut lously.  IJe plan to lncorporate the effects of f ln l te-sanple blas

ln future work.

3 .3  Regress ion  R-squared

Another strlklng characterlstlc of the results reported by previous

studles ls the behavlor of the R-squared in regresslons of returns on

predetermlned varlables. Although the R-sguared statlstlc is generally vlewed

BS, at best,  a useful  descr lpt lve stat lst lc,  the rnagnltudes obtalned ln recent

studles using long-horlzon returns have been obJects of slgnlficant agtention

by researchers ln flnance. IlIe demonstrate here that the sfunple VAR(I) nodels

introduced above yleld lnpllcatlons about R-squared that are slnilar to the

characterlstlcs observed by prevlous studies'

Regresslone of rnonthly stock returns on predetermlned varl'ables generally

produce R-squared less than 0.05 te.g, Fama and schsert  (1977) and Kein and

Sranbaugh (1986)] .4 Ttr ls character lst ic ls shared by the above VAR(I)  models '

ln that the R-squared values ln the nonthly-return regression equaElons are

approxlmately 0.03 in the unrestr icted verslon and 0.02 in the restr icted

verslon. Fama and French (1987b, 1987c) rePort  regressions of returns on

predeternlned varlables wlth return horlzons from one nonth to four years, and

the R-squared values ln thelr regresslons increase wlth return horlzon' For

4rt.r, are exceptlons to thls statexnent. Carpbell (1987) rePorts R-

squared values between 0.11 and 0.23 fot regresslons of nonthly excess stock

returns on varlables related to short-Cenn interest-retes. Kein and Stanbaugh

(1985) f ind R-squared values in excess of 0 '30 for regressl 'ons of nonthly

excess stock returns on predeternined variables when the regresslons are

llnlted to January obsenratlons.
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exanple, Fama and French (1987c) rePorC that, when excess recurns on the

e q u a l l y w e t g h c e d I { Y S E p o r t f o l l o a r e r e g r e s s e d o n ( D / P ) . a n d ( Y o " " . } T g ) . , t h e

R-squared ls 0.01 for a return horlzon of one tronth but the R-squared ls 0'34

for a four-Year return horlzon'

the "true" R-squared tnpl led by the VAR(I)

the four predeterrnlned varlables ln xa-t .

( 3 )

Flgure 3 disPlaYs Ehe value of

models for regresslons of returns on

ltrat ls, ln the regression

r --  
t , N

x t - r  +  t a ,NooN + 
";

the R-squared ls the value of var(c*xa-r)/var(ta,*) lnplled by the vAR(l)

model. Ttrls R-squared value Is conputed for return horlzons (N) ranglng fron

one nonth to four yeers. Also shown ln flgure 3 ls the actual (unadJusted)

sample R-squared value obtalned by regresslng ra,N ot * t-1 t" i tg overlapping

observat lorr" .5

Ttre R-squared values lnplled by both verslons of the VAR(I) nodel exhlblt

propertles slnllar to those of the sanple values. For example, the values

lnpl ied by the restr lcced version of the nodel begln at 0.02 for a l -nonth

horizon and lncrease to 0.19 for a 32-month horizon. As ln the analysls of

autocorrelatlons, the sample R-sguared value ls not adjusted for any finite

sample blas and, therefore, provides an uPsard blased estlmate of the true R-

squared value, due prlnarlly to the autocorrelatlon ln the reslduals caused by

the use of overlaPPtng observatlons. In future work we plan to account for

thls effect and provlde a more approprlate comParlson of the inplled values

and the acEual values.

5th" n-squared values correspond to those conPuted by Fana and French

( 1 9 8 7 c )  .
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3.4 Inpulse Resoonse Funct lons

One potenclal beneflt of the VAR nodel ls

analysls of the Danner ln whlch changes ln the

expected future returns for varlous horlzons '

be especial ly useful  ln thls analysls ls that

Thls approach conputes the resPonse of a given

to a set of orchogonal shocks ln each varlable

Ttre VAR model aLlows tt+rr,1 (the return ln

that l t  pernl ts a deePer

predeterntned varlables lnPact

One franevork that aPPears to

p r o p o s e d  b y  S l n s  ( 1 9 8 0 ,  1 9 8 1 ) .

var iab le ,  ln  th ls  
" "s "  

r t+ r r , l ,

ln the systen.

month t+n) to be wrlcten as

+I
J-0

€.*o-5tJ (4>rt+n, I 
- tt

rhere f"  ls a vector contalning f ive elements, ul t t r  E(fs) -  0,  var(f")  -  I '

and  cov( { " ,  f " -J )  -  0  fo r  a l l  J ;0 '  Ihe  e lements  o f  { "  a re  cons t ruc ted  as

follows. the flrst element €la i" the shock ln perlod t to the flrst variable

l ' n x . . T l r e s e c o n d e l e m e n t € 2 . l " t h e s h o c k t o t h e s e c o n d v a r l a b l e l n x . t h a t

is uncorrelared wlth flc; the third elenent €la i" the shock to the third

variable that ls uncorrelated with (ra and (ra'  etc '  Tttus'  the construct lon

o, €t depends on the orderlng of varlables. I{e order the varlables as In the

vector Ia def lned above, so that the f l f th element of €t  ls the shock to r t , l

that ls uncorrelated wlth shocks to any of the varlables in xa.

T h e r e s p o n s e o f t t * r r , r E o t h e s h o c k s ( o r " i m p u l s e s " ) l n t h e v a r l a b l e s l n

p e r l o d t l s r e P r e s e n t e d b y t h e P a r a m e t e r v e c t o r c , , . T t r a t l s ' O t o l s t h e

r e s P o n s e o f ' t * , , , t t o a o n e - s t a n d a r d . d e v l a t l o n s h o c k s t P e r l o d t l n t h e f i r s t

var iable, e2n ls the resPonse to the orthogonal ized one-standard-deviat lon

shock ln the second varlable, etc. The values of drn for various n rePresent

the 'lnpulse response functlon,' the responses of returns I'n various future
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nonths to e one-standard-deviaElon (orthogonal lzed) shock to var lable I  ac

c lne  c .

Flgure 4 plots the responses of nonthly returns to shocks ln each of the

four var lables ln xa ln the restrLcEed verslon of the VAR(I)  nodel '  Responses

of ,t*rr,, to shocks ln the second, thlrd' and fourth varlables

[ (Yr " "  -  yAaa) r ,  ( ] * "  -  I tg )a 'and (D/P) . )  a re  pos ic lve  fo r  a l l  n '  The

responses to shocks ln the two yleld spreads lncrease for several rnonths and

then declLne monotonlcally toward zeto. The responses to shocks Ln the

dlvldend-prlce ratlo decllne nore slowly and ln a nearly rnonotonlc fashlon'

The responses of t t*r , , ,  to shocks ln the f l rst  var iable'  AYBaa,t '  are negat lve

for snall n and posltlve for larger n'

3.5 Decompostng the Autocorrelat lon

the lnflnlte movlng everage rePresentation ln (4) can also be used to

analyze the contrlbutlon of each of the predictive variables to the

autocorrelat lon of ,a,n, the return for an N-month horlzon'  First  note that '

s ince

N - 1
r - tt . ,N 

31g 
t.*5 ,  r  '

the N-horizon return can be wrltten as

o ,

Et,N NP + 
:1,  

t :  €t+H-5

Equatlon (6) can be rewritten as

( 5 )

( 6 )
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I t , N  N P  + l l , t +N -1
5
I

t-1
( 7 )

( 8 )

(e)

where

l l , r *N- r  -  
:1 ,  

t t ,J€ i , t+N-J

Slnce the elenents of €" are nutually uncorrelated by constructlon' equaElon

(7) expresses the N-rnonth return as a aum of flve orthogonal components' By

deconposlng the return ln thls fashlon, the autocovariance of ra,N 
""t 

b"

sfunllar1y decomPosed:

Each term on the rlght-hand slde of eguatlon (9) rePresents the portlon of the

autocovarlance of ra,N th"t can be attrlbuted to the covarLance between ra,*

and past (orthogonallzed) shocks to a given variable in the system' Divldlng

each side of (9) by var(r . ,p) 8i . , . "  the autocorrelat lon 8s a srrm of f ive

componenEs.

Flgure 5 dlsplays, for various return horlzons (N), the five comPonents

of the autocorrelat ion ln r t ,N. The sol id l ine represents the autocorrelat ion

o f t a , N t r n p l l e d b y t h e u n r e s t r i c t e d V A R ( I ) r n o d e l ' w h i c h w a s d i s p l a y e d

prevlousl-y tn flgure 1. The other flve curves ln flgure 5 strn to this total

eutocorrelatlon. Perhaps the nost strlking result of thls exercise ls that

shocks to the dlvidend-price ratlo aPPear to rnake the most luportant

contrlbution to both che posltlve autocorrelatlon ln short-horizon returns as

well as to the negatlve autocorrelation for the longer horLzons'
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4. Concluslons and Dtrcctlons for Future Reecarch

vector aucoregreaslve nodels for nonthly stock returns and four

addlt lonel nonrhly t ime serles of f lnanclal  var lables contaln lnpl lcat lons

about Che behavlor of exPected returns for longer horizons ' Estlnates of the

perameters of such nodels uslng nonthly data lnply values of statlstics for

long-horlzon returns that aPPear to correspond reasonably well to actual

sanp)"e values of those statlstlcs. ltre statlstlcs examined here include the

flrst-order autocorrelation on long-horizon returns and the R-squared value

obtalned ln regreeslons of long-horlzon returns on a 6et of predlctlve

varlables. The fra.ework analyzed here also allows the researcher to

understand better the manner ln whlch shocks to varlous financlal variables

lnpact expected returns for future perlods'

several dlrectlons for future reeearch are suggested by thls prellnlnary

lnvestlgatlon. Expected returns on other assets can be lnvestlgated sithln

thls franework. For example, prevlous studles rePort evldence lndicatlng thet

the t1rye of predlctl.ve varlables used here can also predlct returns on bonds

of varlous default rlsks and maturltles for both short horizons [Keln and

scanbaugh (L985) I and long hortzons [Fama and French (1987c) ] . It would be

useful to know whether the nodels consl.dered ln thls study can also cePture

Che behavlor of expected bond returns for varl'ous horlzons '

If the investlgatlon of addltlonal assets suggests that a parslnonlous

model can descrlbe expected returns of varlous asseEs for both short and long

horlzons, then addltlonal cross-sectlonal analyses could be pursued' For

example, such a nodel could allow a cross-sectional prlcing restrlctlon on

expected returns for a glven horlzon to be used to obtain lnpllcatlons about

cross-sectional relatlons for expecCed returns over other horizons'

rhe flrst-order autoregression used here to nodel the behavior of the
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nonthly Elne ser les should be vtewed as tenCattve. We use these nodels

because they provlde a slmple franework ln whlch Eo lnvestlgate the relatlons

nrnong expected returns for var lous horlzons. Al ternat lve t l 'me-serles models '

although posslbly nore conPlex, nlghE lmprove the ablllty of thls overall

approach co capture the behavlor of long-horizon expected recurns.

We have conflned our attentlon ln this study to varlables that are

functions of prices and returns on flnancial assets. ltre framework used here

could aleo be expanded to lnclude mscroeconomlc varlables. For glanpler

Lltternan and llelss (1985) aPply the funpulse-resPonse framework to analyze

responses of varlous tnacroeconomic varlables to shocks ln the noninal lnteresE

rate. It would be lnterestlng to Lnvestlgate whether shocks ln the flnanclal

varlables used ln thls study aPPear to impact future Lacroeconomlc varl'ables

ln patterns sinllar to the ways Ln which they lnpact future expected recurns'
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Sanple Means,

Table 1

Standard Devlat lons, and Correlat lons

Varlable

Scandard
l'[ean Devlatlon

Correlatl'ons

IB""-IA"" h""-YrB 
D/P

AYB""

)B""-YA""

I1,""-YrB

D/P

r

0 .0007

0 .1007

0 .  1839

0 .0402

0 .0104

0 .0203

0 .0675

0 .1077

0 .0133

0 .07s3

0 .00 -0 .2s

0 .  58

0 .  17

0 .08

-0 .04

-0 .42

0 .01

0 .09

-0 .20

Note: ltre varlables are deflned as follows'

A v _ : t h e c h a n g e f r o n t h e e n d o f n o n t h t . l . t o t h e e n d o f m o n t h t l n- 'Ba8't  
Moody;s average yteld on bonds rated Baa'

fv - v ) : the dlfference at the end of month t between l{oody's
'rBaa rAaa' t 

".r.r"g" 
yietd on bonds rated Baa and bonds raced Aaa'

(v - v -) : the dlfference at the end of month t between the Aaa
'JAaa 'TB't  

y leld and the yield on a U.S. Treasury Bi l l  wi th natur l ty

closest co one month.

(D/p) 
" 

:'.' !liri:::l'lJ:'fll'1n3":::il:.,::.il':jill-l; :n:,':;:' "'
price at the end of nonth t'

' t : t h e r e t u r n l n n o n t h t o n t h e e q u a l l y w e i g h t e d p o r t f o l l o o f I { Y S E
stocks .



lrble 2

Ettto.!.r ot thr lrn!..t!1c!'d vAn(1) !bd'l'r Prtat't!'

D.Dcrd.nt
Vir t rbhr (Irggrd ano rcnth)b

rAee?Tt DIP

IndrPrtdot v.tl.bl..

IDt.rc.pt AlB.. 78..?Ae"
. a l . * ,2(c 

) 91

Rotduel Auiocolr.Irtlot

P2 99 9q 95 P5

AYB"' .3:313),
)B.e-Yl". ,3:333?,
Yrr-rrB .B:BBll,
D/P 0 .002{

(0 .0008)

!  -0 .0188
(0 .0135)

0 . 1 7 9 E  - 0 . 0 1 8 5
( 0 . 0 E 7 t )  ( 0 . 0 3 6 3 )

0 .0739 0 .e6{5
( 0 . 0 7 0 2 )  ( 0 . 0 3 0 6 )

- 0 . 0 7 0 1  0 . 1 3 3 2
(0 .1292)  (0 .0395)

0 .0119 -0 .0077
(0 .0127)  (0 .005r )

-0 .1132 0 .0876
(0 .2770)  (0 .1076)

-0.0262
(0 .0 120 )

0 .0120
(0  .0068)

0  .8704
(0 .03r6)

-0  .000{
(0  .0015)

0 .0205
( 0 . 0 3 3 1 )

- 0 . 0 r 7 8
(0  .0515 )

0  . 0 3 l s
(0  .0 {3{  )

0 .0E25
(0  .0E10)

0 .9623
( 0 . 0 1 2 8 )

0 .3770
( 0 . 2 1 9 r )

-0  .0916
( 0 . 0 1 9 s )

-0  .0760
( 0 . 0 1 6 9 )

- 0 . 0 6 1 1
(0 .0223 )

-0 .0028
(0 .0026 )

0 .1506
(0 .0769 )

0 . 2 {  { 7 . 1  0 . 0 7
( 0 . 0 0  )

0 . 9 6  r 0 r 0 . 9  0 . 0 r
(0 -  00)

o .E5 3127.7  -0 .10
( 0 . 0 0 )

0 .03  91 .6 .1  0 .0 r
(0 .00)

0 . 0 3  1 1 . 1  0 . 0 0
( 0 . 0 5  )

- 0 . 0 2  - O . 2 5  - 0 . 0 9  0 . 1 1  0 . 0 9

- 0 . 0 7  - 0 . 2 6  - 0 . 1 2  0 . 1 2  0 . 0 9

0 . 0 6  - 0 . 0 6  - 0 . 0 2  - 0 . 0 .  0 . 0 9

- o . o l  - 0 . 0 7  0 . 0 3  0 . 1 3  0 . 0 5

0 . 0 2  - 0 . 0 8  - 0 . 0 1  0 . 0 7  - 0 . 0 2

ttho vertrblol en drllnrd er follan'

AyBar.t : tho cboSr frm t!. lrd of wntll t-l to thr rnd of srtb t !u t'body'r |\"t'3' ytrld on bqrdl retrd Baa'

(7g.. - tA.")t : tbr dllfrr.nc. rt tbr rnd o! rcnLh t b.ti"D lbody',' nr't't' y'otd cn bodr rebrd 8ra "d bald! t't'd a"'

(YAr. - vrs)t 
;r*i#:i::S:';t*'Jil:t 

rcnth t botroan tbo A.. ttrld od t!' tt'ld o r u's' lt..rurt EIII rlt!

(D/p). : lor tbr rqFrdly ,.i!h!.d portlollo ot lffsE rloclr, tI. ntlo o! dtvl'do& D.ld tor tbo trrrvr urthe 6dlDt 't t to
- ' -E 

t5o Pilcl rt t!' rtd of @ntb t'

r t : t , b r r r l u : o l a g r t b t o t l r r r q r r a l l y l t t ; ' h t o d p o r i f o l l o o f I { Y S E ! t o c } r .

brhe corffickatr rro retioatod uaint ordlnary roart rquarea and the rtrndrrd orrorc (in parcrthraot) ero berrd cr t'bo

hctcrorkedarttctty-conrlrt-t-.iiir.tor oi o"-"o"-."i-.. titttt of tlttit ' (1960) od Estrb (19E3)'

c'he stati.tic rq)ort.d l! rs*)totl-c:tly dlltributrd. u,t2 rlth ltvr degroca of trccdo rndor thc null bypoth*lr thai 'rl of

the coclficlrntr dr tb- lndrpandrnt variabrca <--roarrr6, trro utorcrpti an o!uu' t'o t'ro' Tlo p-vlluo lc thonD ln palothears'
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bttr.t.. ot tho Bolrlctrd VAR(1) llodrl'r Prrrtorr'

Dopondrnt-
VarlrbLr' Indopodot v.tl&l.r (lq6od clr rcntb)b

&rt.rcqtt 83.. fEe.?A.t TAre-7TB DIP

brldurl Autocot!.lrtlcnr

f1 P2 P3 P4 P5.dJ. Rz 12 (c ) P5

AYB." ,3:3333,
ja.r?Ar. 

13:333i,
rA..att .3:33il,
D/P 0 .0023

(  0 .  000E)

r  -0 .012{
( 0 . 0 1 2 s )

0 .3193 -o .o2r1  -0 .0230 0 .0229
t o . o e i s l  ( o . o { 0 3 )  ( o . o u r )  ( 0 . 0 5 9 5 )

0 .1E95 0 .959E o .0147 0 '0905
t o . o i r l  ( 0 . 0 3 . 1 )  ( 0 . 0 0 9 { )  ( 0 ' 0 1 9 0 )

o .0272 o .1293 o 'E726 0 '1320
t o . u s 3 l  ( 0 . 0 3 9 3 )  ( 0 . 0 3 1 6 )  ( 0 . 0 E { 3 )

o .0161 -0 .  ooTs -0 .0003 0 .s ! !
ro .o izs l  (0 .005{ )  (0 '0015)  (0 .0131)

-0.3425 0.0969 0.0152 0.2807

<o.zoog)  (0 .11 .6)  (0 .0312)  (0 .2566)

0 . 1 5

0  . 9 5

0 . E r

0 . 9 3

0 . 0 2

3 3 . 5  0 . o .  - 0 . 0 1  - 0 . 2 9  - 0 . 0 7  0 . 1 0
( 0 . 0 0 )

0  . 0 8

2 $ 3 . 7  0 . 0 E  - 0 . 0 3
( 0 . 0 0 )

31E2.1  -0 .10  0 .06
( 0 . 0 0  )

,e21.E 0 .o t  -0 .02
( 0 . 0 0 )

7 . L  0 . D  0 . 0 1
(0 .  13  )

- 0 . 3 0  - 0 . 1 3  0 . 0 7  0 . 0 9

- 0 . 0 6  - 0 . 0 2  - 0 . 0 {  0 . 0 9

- 0 . 0 7  0  .  0 2  0 .  1 3  0 . 0 5

-0 .  08  -0 .02  0 .06  -0 .02

co . l f l c lG t r ( r od r t r od r rd r r r o r l ) l u t ho r t r r t l l . r 7 t . t r - . . . lmo t t b . . 'G l r . t . d r . r l du l l r t o r t . bo t l ! . t - . t r t .
r.run (ra) r.3r..rl-r';-fi-;;;ir"[J i.ira".ii-ir--tu. otbor four trDt-r!'3' r't!'r'lou :

-0.1866 -o.2s3z 0'0211 -16'1q93

to. iosel  (0.1828) (o.01gg) (0 '7773)

Ertloattd r.tlduel vltiocr of tbr rurl!:lrry rogl..rlo : 0'00106

'1to varlshr err drtlaod u follon'

A Y B a a , t : t h r c b r o S r t r c o t h o o d o f r c l t h t - l t o t b o o n d o l r c n l b t r n H o o d . l . v . t . t . y l r l d o n b o n d . r . t . d B . ! .

( I B . . - I A . . ) t A . . . 6 . d l t l o r o c o r t t ! . G d o f m t . b t b . b ' . @ u o o d y , r . v . ! . t . y l r t d m b o n d r r l t r d B a r c r d b o n d r r r t r d

(vA.e - tr3)r 
;rH"$t:f::ff'#J::'#r:! 

rcatb t botrroo tbr a.. vlrtd d tb' tl'Id cn r u's' troerurT Bilt rlt!

( D / P ) } : t o r t b r . g u l l - l y - r t l t b J r d p o r t f o l l o o f t r l | S 8 | t o c l ! , t , b . r . t l o o ! d l w i d o d r p a l d l o r t h c t r r l v e r c n t h r . n d h t r t- t to itr Phcr it tlo oa o! Dcttth t'

!! : tb. !.turn I'D EDtb t cn tbr oquelly rrlghtrd portfollo ol I{ISE rtoclr'

b'trr coofficlotr e. ..tlD.t.d u.lF! o,rdb.1,:r rrart rquanr Td 
tb. ltdrd.td cron (ln lnrrnLb'rl) an bac'd on th

bolEorlrdegrlclry-corii;;;;;b.;i .i ull-,Lr."". rittrt of tbltr (19S0) d lll 'h (19E3)'

cth. rtltiltlc roportod l! .rlulrootlcally dletributrd aa gz.rltb lour dogrro of lrcodo r'adcr ttrr null bypothccir ti't

all of rbe coolfictcatl co tbr tadopoa-t, r.irliii;1;;i;i.i *,. Lti*tptj ero rgurl to r'ro' Thc p-valur lr rhct^ lD

pu.nthca.r.
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Figure 1. Eetlnated expected returna on the equally-welghted tTlfSE

portfol.io for five-year horlzons. ltre value plotCed corresPonds to the

Lxp""t.d nonthly recunr for the flve-year horlzon beglnnlng on the glven date.

Ttre golld llne represents expected flve-year returrls lrylled by the

unrestrlcted vAR(l) nodel, and the dashed llne rePresents exPected returns

estlnated dlrectly ln a regresslon slth flve-year returns as the dependent

varlable.



corr(11,51, rt-H,H)
F

o I
t:.
)!

: I

\

:
\ ' .

.-':P, - ,

fmpfiod by Reetrictcd v R(!)-t'*tl , -
ffi;i[a ui unrcetrlctcd VAR(I) llodcl
Somplc Ertimotcr

oo
c;

f.

o
I

+t"?
o
I

U?
o
I

@  
l .  r . . . . .  r . r .  r . . r . . . . t  t r  l r t  t t r  r t t  t t r  t  t  r r  r r t  t t r  t r  l t  t r r  t r r  t r t  t  l t t  t r t  r t t  r  t r  t  r l r  t r " t t  t t  t  t r r  t t r r  

" l  
t  l t  r r r  t r t  t t t  

" t " '

?ffi0 48 60 72 E4 s6 108 12o
N

Flgure 2. Flret-order autocorrelatlons of N-uonth returns on the eqtrally

uelghted lSfSE portfollo lnplled by the restrlcted VAR(I) oodel (solld }lne)

and the rnrresrrlcted VAR(I) nodel (dashed llne). Ttre dotted llne dlsplays

canple estlnates obtalned by regresslng the N-nonth recurn on lts lagged

value, uslng nonthly obsenratlons wlth overlapplng return horlzons.
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Flgure 3. R-equared values ln regresslons of ll-nonth returns on the
equally welghted lllfSE portfollo on four predlctlve varlablee (the change ln
the Baa yleld, the Baa yteld nlnus the Aaa yleld, the Aaa yleld nlnus the T-
Btll yleld, and rhe dlvldend-prlce raclo). Ttre values lnplled by the VAR(I)
nodels are equal to the ratlo of the lnplled varl6nce of the expected N-nonth
return to the luplted varlance of the total N-nonth return. ltre eanple value
ls obtalned ln a regresslon of the N-nonth return on the four varlables, using
nonthly obsewatlons wlth overlapplng return horlzons.
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Flgure 4. Responses of one-nonEh returns on the cqually welghted DIYSE
portfollo ln nonth t+n to shocks ln the predlctlve varlables ln nonth t, ag
lnplled by the restrlcted VAR(I) oodel.
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Flgure 5. Conponents of the flrst-order autocorrelaclon of N-nonth

returns on the equally welghted NYSE portfollo, as luplled by the unrestrlcted

VAR(I) nodel.


