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ABSTRACT

Thi s paper discrimnates between three potential sources of
instability in paraneter estinates of stock return nodel s.
First, nean expected returns nay vary with time. Second, return
vol atility may change. Third, observed returns nmay be affected
by institutional factors as the tradi ng nechani smevol ves. To
study this, we nodel stock returns as a stochastic function of a
constant expected return and the financing costs resulting from
an institutional feature, delayed delivery. W then use Col dfel d
and Quandt's (1976) D-nethod of sw tching regression,
determnistic swtching based on time, to study the structural
change in our nodel. W exanine two ei ght-year sanpl e peri ods
and find that both contain a regine shift driven by an abrupt
change in volatility. 1n addition, the swtches occur during
critical events affecting the economc environnment: the first
switch occurs during the turmoil of an international nonetary
crisis amd inportant Wat ergate devel opnents, and the second is
on the first trading day after the reappoi ntnent of Paul Vol cker
as chai rman of the Federal Reserve Board. Although paraneters
estimating the inpact of time-varying expected returns and the
delivery systemare in some cases qualitatively different between
the regines, the differences are not statistically significant
and do not produce changes in our nodel of stock returns.



Regme Changes in Stock Returns

Changes in stock returns and i n the paraneters of stock return nodel s
have | ong been of interest to financial economsts. Mhta and Beranek
(1982), for exanpl e, use swi tching regressions to study changes in a stock's
volatility(as neasured by the Capital Asset Pricing Mdel's g coefficient)
across different regines. They find that the parameter esrinmates of their
nodel change considerably through tine. Mre recently, Keimand Stanbaugh
(1986), Fama and French (1988), and Chan(1989) exam ne | ong-run expected
stock returns, concluding that expected returns are cyclical and
predictabl e. French, Schwert, and Stanbaugh(1987) study the |ink between
expected stock returns and vol atility, reporting that the conditi onal
vari ance of stock returns is a significant determ nant of expected stock
returns. Bollerslev(1987) and Baillie and Bollerslev(1989) show that
condi tional heteroscedasticity characterizes much financial data; this
suggests that if investors are not risk-neutral and if shocks to the
vol atility-generatingfunction are pernanent or decay only very slowy, the
process generating nmean returns m ght al so change.

Thi s paper studies three potential sources of instability in parameter
estimates of stock return nodels. First, expected returns may vary with
tinme. This is consistent with Kei mand Stanbaugh (1986), Fama and French
(1988), and Chan(1939). Second, return volatility may change, which is
consi stent with the conditional heteroscedasticity nodel of Engle (1982).
Third, observed returns may be affected by changes in the institutional

features of the narket. Baillie and DeGennaro (1989) provi de one exanpl e,



denmonstrating that the opportunity costs associated with del ayed delivery
have inportant effects on observed stock returns.

Per haps surprisingly, none of these studi es uses swi tching regressions.
CGol df el d and Quandt's (1976) Drnethod of switching regression, determnistic
swi t chi ng based on time, seens especially pronmising. This method not only
identifies switch points and estimates the nodel coefficients, but al so
provi des a paramet er ai, whi ch neasures the abruptness of the change. 1If
this parameter is statistically different fromzero, the switchis
interpreted as gradual. Qherwi se, the switch is characterized as abrupt.

Thi s paper applies the Gol df el d-Quandt nmethod to a nodel of stock
returns with three potential sources of parameter instability. W node
stock returns as a stochastic function of three conponents: a constant
expected return; the financing costs associ ated wi th del ayed delivery (an
institutional feature identified by Lakoni shok and Levi [1982] and Fl annery
and Prot opapadaki s [1988]) and tested by DeGennaro [1990] and Baillie and
DeGennaro [1989]); and a rational expectations error.

Each of the three sources of parameter instability makes different
predictions for the nature of paraneter changes in this nmodel. |f expected
returns are the only source of paraneter variation, the estinate of the
expected return nmust be the source of the regi me change. The switch shoul d
be gradual, since changes in expected returns are probably slow |f
financing costs or the delivery and payments mechani smis responsible for a
regi ne change, the switch mght be abrupt or gradual : regul atory change
shoul d | ead to abrupt switches, while technol ogi cal evol ution should lead to
gradual changes. Finally, it is unclear whether swtches due to volatility

shoul d be abrupt or gradual. For exanple, one interpretation of shifts



driven by changes in volatility is that they proxy for changes in omtted
vari abl es. The switching regressions nmethod does not permt distinguishing
between this and other |ess-anbitious interpretations, which treat
volatility as exogenous. However, other researchers such as French,
Schwert, and Stanbaugh(1987) use a GARCHi n-nean nodel to show t hat

vol atility shocks are permanent. This suggests that regine shifts resulting
fromchanges in volatility are likely to be abrupt.

W study two ei ght-year sanple periods from1971 to 1986 and fi nd t hat
both contain a regine shift driven by an abrupt change in volatility. In
addi tion, the switches occur during inportant events affecting the econom c
environment: the first switch, driven by an sudden [ncrease in volatility,
occurs during the turnoil of an international nonetary crisis in 1973, and
the second, marked by an abrupt decrease in volatility, is on the first
trading day after the reappoi ntnent of Paul Vol cker as chairman of the
Federal Reserve Board in 1983. Al though the other paraneters are in some
cases qualitatively different, they do not vary enough to produce changes in
our nodel of stock returns.

Qur conclusion that changes in volatility are of prinary inportance
gai ns force when one considers that our nodel never identifies swtches near
periods of inportant changes in the econony that mght well have been
expected to affect the other coefficients in the nodel. For exanple, stock
returns were large fromlate 1971 through early 1973 and agai n after August
1982, while investors experienced | owreturns and even | osses in portions of
the early 1970s, particularly in 1974, and fromthe [ ate 1970s through the
m ddl e of 1980. These large ex post changes in returns mght be expected to

affect the coefficients of our nodel; in fact, they do not. Simlarly, our



market proxy for the daily interest rate is the federal funds rate. The
changes i n Federal Reserve operating procedures on Cctober 6, 1979 and
Cctober 9, 1982 might be expected to change the efficacy of this proxy; in
fact, this paraneter is never identified as the source of the change in

r egi mes.

The paper is organized as follows. Section| devel ops the nodel of
stock returns, section II outlines our method, section III describes the
data and presents the results, and section |V contains our concl usi ons.
|. The Model

Three el enents conpose the nmodel of stock returns. The first is the
expected return. |f the expected return is constant, the switching-
regressions method will not identify a regime change driven by variation in
expected returns. |If the expected return does change, the nethod shoul d
position a switch at the appropriate point.

The second conponent captures a source of volatility due to an
institutional feature of the stock market. Stock exchange procedures
requi re the purchaser to deliver a bank check to the seller five business
days fromthe date of the trade. Lakonishok and Levi(1982) note that such
checks require anot her business day to clear, making the total paynment del ay
si x business days. Until final paynent is nade, the stock trade renains
conditional and official title stays with the seller, who in turn cannot use
the proceeds of the sale. Baillie and DeGennaro (1989) show that, al t hough
often ignored, this aspect of securities trading is an inportant determ nant
of stock returns. S nce Kane and Unal (1988) interpret swtches as evidence
of noverments in omtted variabl es, we control for this potential source of

structural instability.



The third conponent of the nodel is a rational expectations error.

Al though the nodel's first two conponents control for two possible sources
of structural shifts, changes in the variance of this error itself are
possible. |f such a change occurs, the switching regression method shoul d
identify it by positioning a switch at the point where volatility increases
or decreases.

To derive the nodel, we first wite the stock price(or the level of a
stock index) at t as a function of the price at time t-1, the stock return
fromt-1to t, and the dividend yi el d,

P, = P * exp(R_ - d.), (1)

wher e P, and P are the observed prices at t and t-1, Rt is the return at

t-1
t, and d is the dividend yield at t.

I f buyers conpensate sellers for paynent del ays, the prices in equation
(1) diverge fromprices that woul d be observed if delays did not exist. W

call this price P. The observed price at t, P_, equals P/ pl us

t)
conpensation for del ayed payment. The observed price is
Dy
Pt = Pt * eXp(iglci,t)’ (2)

wher e D, I's the nunber of cal endar days fromthe trade date, t, until a

check presented at settlenent clears, and c; Is the rate of compensation

,
for each day i during the delay for trades nade at t. |f the rate of

conpensationis positive, Pt is greater than Pl.
Since equation(2) holds at any t, we can also wite

De.1
Prop = Proy * exe(4Zy "¢y () 3
Substituting(2) and(3) into(l) yields
D D1

[ t = ]
Pt * exp(iglci,t) Pt-l * exp(i§1 ci,t-l) * exp(Rt - dt). (4)



Taki ng natural |ogs and rearrangi ng obtai ns

DE Dt-l
= [log(PL) - log(Py 1) + d.] + (1 1%,0) 131 oy .- )
D ’
: t D1 , ,
I n equation (5), izlci,t and i[-:l ci,t-1 control for differences in

financi ng costs due to payment delays in the return Rt At t-1, the

observed price P is the value of the asset if delays do not occur, plus

t-1
conpensation for del ayed payment. Similarly, P, refl ects the unobservabl e
: D¢
val ue of the asset, plus conpensation for delayed paynent. |y ess Z1c,
i=17i,t
D

equal s iI_z:tl:°lci ¢.1+ the observed return misstates the actual return on the
asset since it includes this change.
Some proxy for ¢ nust be used for enpirical work. Ve use federal

funds rates because they are responsive to economc conditions and are

D
readily available. Substituting federal funds rates f for c in Elc and
D
i‘ztl:-(l:i e-1 and letting A indicate changes, equation(5) becores

D

Rt = [Alog(Pé) + dt] + A( Z ). (6)

=1"1,¢t
The termin brackets represents the realized returnin the absence of

del ays, and the second termcontrols for the delays. Witing the realized

return as the expected return plus error, we obtain

D,
R, = E[Alog(Pl) + d.] + &(; stf

D
For notational convenience, we wite A(i‘z_‘.ifi t:) as AFt. Because t hese

Zifi, ) * e 7

AFt nmay be jointly determned with R, We use predi cted val ues of AF,,
| abel ed AF,, inour enpirical work to avoid problens with simultaneity.
Substituting this into(7) and assunming a constant expected return, the test
equation is:

R, = By + ByAF, + e

. (8)



Since investors are risk averse and hol d stocks in the expectation of
earning a positive return, Bo shoul d be positive and a one-tailed test is
appropriate. Simlarly, if buyers conpensate sellers for paynent del ays, B,
is positive and a one-tailed test is again appropri ate.
ITI. The Sw tchi ng Regressi on Method

The swi t chi ng regression techni que we use was introduced by ol df el d
and Quandt (1973, 1976). This technique allows the data to identify the
switch point and provides infornati on about the type of switch (abrupt or
gradual). Lin and Oh(1984) wuse this technique to test the stability of the
U. S. short-run noney demand function, while Kane and Unal (1988) use it to
study changes in the narket's perception of risk in the stock of banks and

savings and | oans. The two-regi ne stock return is described as foll ows:

a a ’ a *
R, = By + BjAF, + e t=1,2, ..., ¢t (9)
b b = b *
R = By + B{AF + e, t=(t+l) ..., N (10)
wher e
a a a a
et = p et_l + ut
eb = beb + ub
t P %1 t’

and the other variables are as defined previously, with the superscripts a
and b denoting the regine index. The autoregressive structure i s necessary
because we use a portfolio return as the dependent variable. A though
Schol es and WIlianms(1977) show that a novi ng-average paraneterizationis
strictly correct in this case, higher-order autocorrel ati ons approach zero
very rapidly for small values of p. |n addition, the autoregressive
structure is convenient for conputation.

The regi ne change is assuned to be tine-dependent. The two regi nes may

be conbi ned by introducing a dumny variable D as fol |l ows:



a a, .l a a a
R, = (1 - Dt)(ﬂo + ﬂlAF +pe |+ uy)

b bb
+ D (8] + ﬂlAF + %> |+ ut), (11)
wher e D, i ndi cates the probability of a specific regime for each observation
t. |f the regime change occurs abruptly, then
*

=0, ift <t

Dt = 1, otherwi se.

However, if the regime change is gradual, the dummy variabl e may be
appr oxi mated by a continuous function that increases gradually fromzero to
one for observations two through N One approxi mation suggested by Gol dfel d

*
2
and Quandt (1976) is the norrmal distributionwth tw paraneters, t and aWI

*
Fefremt? 1t « exp (- 172157 1%yas, (12)
* -~ | “w
where t indicates the central point of the swtch and ai characterizes the
2

l ength of the switching period. The switch is gradual if g is
significantly different fromzero.
*
When a regi me change occurs at t, it is likely that the first-order

aut oregressive error paraneters will also change. Therefore, this change

nmust be built into the | og-likelihood function. Assunm ng that u? and u? are
i ndependent!ly and nornal |y distributed with zero mean and vari ance 02(8) ang
a?(b) the variance of the conbined error is
2 2 1/2.2 2(a)
O = (1 -D)7[-D_4)+D 4/ (- (p )) 170
b, 2 2.2
+ 02D, + @ -D, )/ A~ (D)D) t=2, ...N. (13)
Therefore, the | og-likelihood function is
N N R R .2
2 1 (t -t
log(l) = - ( 5 )(logzﬁ) ) Ellog[art -5 12l > ], (14)
g



where N equal s the nunber of observations and
- a a,. a a a,’
Rt - (l‘Dt) [po + ﬂlAFt + (1 - Dt-l)p (Rt-l - ﬂo - ﬁlAFt-l)]

b b, b b b -
+ D [By + B1AF, + D 1p (R 1 - By - BJAF, ]. (15)

VW naxi mze equation(14) with respect to the nodel coefficients, a?(a)

a?(b) o2 pl,) tf and crz) usi ng the GQYPT software package witten by Col df el d,
Quandt, and Ertel. V¢ use the GRADX routine to search for the maxi num To
avoi d mstaking a | ocal maxi mumfor the gl obal naxi mum we use several
different sets of initial estinmates for each sanple period with the
convergence criterion set at 10._10
ITI. Data and Results
A. Data

The proxy for the continuously conpounded stock return is the natural
| ogarithmof one plus the return on the val ue-wei ghted portfolio, including
di vi dends, provided by the Center for Research in Security Prices(CRSP) at
t he University of Chicago. W use 16 years of daily data, from 1971 through
1986, a total of 4,042 observations. Federal funds rates are fromthe
Federal Reserve Board. Predicted val ues of AF_ are obt ai ned by regressing
AFt on the five nost recently observed val ues of AF available at t. Ve
di vide our sanple into two ei ght-year sanpl es(containing 2,019 and 2, 023
observations, respectively) for two reasons. First, the conputational
demands of our method are heavy. Second, we find switches in both eight-
year sanples. Applying our nethod to the full sanple nust, therefore,

m sspeci fy the di mensi on of our nodel: we woul d need at | east two

breakpoi nts to adequatel y describe the data for the full 16 years.



B. Results

First Eight-Year Sample. This sanple extends fromJanuary 1, 1970 through
Decenber 31, 1978. W first determne if a switch exists in this sanple.
To do this, we use two nethods. The first follows Quandt (1958): we
estimate the nodel with no swtches and again with one switch. VW then
conduct a likelihood ratio test. Twi ce the difference in the log-

l'i kelihoods is distributed chi-square with degrees of freedomequal to the
nunber of restrictions inplied by the null hypothesis, whichis six inthis
case.' The second nethod is due to Schwarz (1978). Schwarz defines N as
the total nunber of observations and k_as the nunber of paraneters that
must be estimated in the r regimes. He proves that subtracting .5k _log(N)
fromthe naxi numof the | og-likelihood provides asynptotically optina
estimates.

The results are contained in table 1. The value of the I og-likelihood
for the no-switch case is 6858.6, while for the one-swtch case, the val ue
Is 6938.6. Twce the difference in these val ues easily exceeds the 1
percent critical value of 16.81, so the likelihood-ratio test rejects the
model with no switches in favor of at least one switch in the first
ei ght-year sanple. The Schwarz criterion agrees.

The nodel positions the switch on Wednesday, March 14, 1973.

Consi stent with the nodel, Bo and By are positive in both regimes. The
stock returns inplied by the intercepts are close to the actual stock
returns during the sanple. The estinated val ue of ﬁg (before the switch)
inplies a return of 12.51 percent, while the realized val ue was 12. 14
percent. The rate inplied by ﬂg(after the switch) is 2.11 percent versus

the realized return of 2.13 percent. The coefficients on the payment del ay,



p; and ﬂ?, are positive and statistically significant. Consistent wth
Lakoni shok and Levi (1982) and DeGennaro (1990), both exceed unity,
suggesting that the rate of conpensation for delays is greater than the
federal funds rate.

The par anet er ai is of special interest. Coldfeld and Quandt (1976)
interpret it as the degree of discrimnationbetween regimnmes, or the
"mushi ness” of the switch. Here, its estimated value is 4.90 days, and its
t-ratiois only 0.56. W cannot reject the hypot hesis that ai is zero, so
we concl ude that the swi tch was abrupt.

To determ ne which paraneter is responsible for the regi me change, we
conduct t-tests on each of the four pairs of parameters. These t-tests
reveal that the regine change is driven by az(a) and a?(b) the residual
variances. The t-value is -14.05, which is easily significant at the 1
percent level. |In contrast, despite the 31 percent decline in the
intercept, the t-val ue for ﬂg and ﬂg is only 0.88, which is not significant.
The standard errors of the paraneters are too large to permt the nodel to
attribute a change to these paraneters. The t-values for the ot her
paraneters are also insignificant: for By the t-value is only 1.28, and for
p it is 1.37.

Al t hough Kane and Unal (1988) caution against attributing regi ne
changes to a specific event, we believe it is worthwhile to nake such an
attenpt. Kane and Unal use nonthly data and obtain o, as | arge as nine
nmonths. As they note, several events typically occur during such extended
periods. In contrast, our estimated a, is less than three days, greatly
reduci ng the nunber of events that can occur. Neverthel ess, we offer the

evi dence bel ow as suggestive rat her than concl usi ve.



To detern ne whet her the econony was subj ect to any econom c shocks
duri ng the week surroundi ng the Wednesday, March 14, 1973 switch poi nt, we
examned the Wll Street Journal for evidence of unusual events. W found
several. The Thursday, March 8 edition reported that Arthur Burns, then
chai rman of the Federal Reserve Board, told Congress that the "...task of
overhaul ing the international nmonetary systemnmnust be done in a matter of
nont hs rather than years." The report concluded that his statements
“...indicated a newlevel of urgency." The follow ng Monday, the
penul ti nate day of the first reginme, the Journal reported that six Common
Var ket countries agreed jointly to float their currencies against the U S.
dollar. Further, the Gaullists retained their majority in the French
Nati onal Assenbly, which was wi dely viewed as maki ng French participation in
the joint float possible. The Treasury deval ued the U. S. dollar that
evening. Qonsistent with the enpirical result that the conpletion of the
regi me change took about a week, the United States did not agree to
participatein the plan at this time, promsing only to meet that Friday.

Two events immediately after the sel ected break point nay al so have
added uncertainty to the nmarkets and contributed to the increase in
volatility that notivated the switch. First, on March 14, the norni ng of
the first day of the second structural regine, the Journal carried a
front-page story regarding the Watergate proceedi ngs. Wile such stories
were common at the tine, this article reported the Senate Judiciary
Committee's "direct challenge" to then-President Rchard M Nixon. The
presi dent had bl ocked an ai de from appearing before the commttee, but
capitulated on March 13, the |last day of the first structural regime. This

cleared the way for newand |ikely damagi ng testinony.



The second event was reported March 16. In a lengthy article on page
three, the Journal reported that the Securities and Exchange Commi ssi on
pl anned maj or changes in the central market structure, aimed prinarily at
"...elimnating many of the conpetitive differences between the nation's
st ock exchanges and non-exchange markets." Certain anticipated changes were
substantial. For exanple, the Third Market, a network of securities deal ers
who trade away fromthe floor of the exchanges, woul d be required to neet
the same obligations as the specialists on the exchanges. Brokers for |arge
trades, called "bl ock positioners,"” would be forced to break the bl ock to
fill limt orders with the specialist. The proposed regul ations woul d al so
i mpose uni formand nmore stringent capital requirenents for specialists
operating on regi onal exchanges. A though the SEC did not expect the new
requi rements to becone effective for at |east tw years, the scope of the
changes nay wel | have added to the uncertainty surrounding the events of the
week. In contrast, we find no evidence of events that mght have caused
changes in expected stock returns, delivery ternms, or our federal funds
proxy for the opportunity cost those terns entail.

Wt hout maki ng expected stock returns endogenous, it is hard to say
what event mght cause a change in expected returns. However, Chan(1989)
conj ectures that output shocks m ght be one factor; we find no evidence of a
substantial shock in that area. This does not inply that output shocks have
no effect on expected returns. 1In fact, because the change in our nodel is
driven by a change in a factor ot her than expected returns, Chan predicts we
woul d not find news of any obvi ous out put shock during that period.

However, we do uncover events supporting the result that changes in market

volatility drive the structural shift. W conclude that the evidence



provi des strong support for the hypothesis that the source of structural
change in our nodel is due to market volatility. Ve findlittle or no

evi dence, either inthe enpirical results or in the print media, to support
the hypot heses that expected returns or rates of conpensation during paynent
del ays cause regi ne changes.

Second Eight-Year Sample, Table 2 contains the results fromthe second

ei ght-year sanpl e, which extends fromJanuary 1, 1979 to Decenber 31, 1986.
In general, the results are simlar to the first ei ght-year sanpl e.

Maxi m zi ng equation(14) for the no-swtch case obtains a |og-likelihood of
6831.1. Under the one-switch nodel, the value is 6861.8. Tw ce the
difference of the log-1ikelihoodis again distributed chi-square with six
degrees of freedom and again it easily exceeds the 1 percent critical val ue
of 16.81. As is trueinthe first eight-year sanple, the Schwarz criterion
al so rejects the nodel with no switch, and we conclude that at |east one

swi tch occurs in the second ei ght-year sanpl e.

The data suggest the sw tch occurs on Monday, June 20, 1983. Al
paraneter estinates are consistent with the nmodel : By and B, are positive
and significant both before and after the switch. As woul d be expected
given the larger ex post returns on stocks during the second ei ght-year
sanpl e, both Bo coefficients are larger than in table 1. The coefficients
inmply rates of return of 19.24 percent and 13. 24 percent before and after
t he change, versus the CRSP realized returns of 19.10 and 13. 11 percent,
respectively. The coefficients on the variables that control for payment
del ays, ﬂ? and ﬁtl), are also correctly signed and significantly different
fromzero. Since neither differs fromunity, we conclude that the rate of

conpensation for delays is approxi nately equal to the federal funds rate.



The degree of abruptness paraneter, ai, IS 6.72, and the t-ratio is 0.62: we
cannot reject the hypothesis that the change was abrupt.

T-tests clearly show that the change was driven by the volatility
par anet er s, a2(2) and a?(b) whi ch decline fromabout 8.2 x 10°° to about.
5.3 x 1oj5 The t-value is 7.48, which is significant at the 1 percent
level. For the intercept, sl ope, and autoregressive paraneters, the
conpar abl e statistics are only 0.56, 1.08, and -0. 18, respectively, none of
whi ch approaches si gni fi cance. W again conclude that volatility is of
critical inportance to the nmodel .

Economc events at the tine of the switch provide nore evidence in
support of our conclusion that volatility is the source of the regime
change. On Saturday, June 18, 1983, Presi dent Ronal d Reagan reappoi nt ed

Paul Vol cker as Chairman of the Federal Reserve Board. In its Mnday

edition, the WAl|l Street Journal reported this "... ended nonths of guessing
about whether the president woul d retain Volcker ,..." Further, the

consensus opi nion was that this woul d hel p stabilize the econony. For
exanpl e, the chairman of a $10 billion trust conpany called Vol cker's
reappoi ntmment "... an incredibly positive nove ...." \%& believe the nodel's
ability to determne a switch on the first day that economc agents coul d
respond to the reappoi ntnent is conpelling evidence in favor of the nodel .
It also highlights the influence such major political figures wield over the
volatility of financial markets.

Gven the intuitively pleasing result that a naj or economc event
coi ncides with the selected switch date, it is perhaps surprising that of, IS
as large as 6.72, even though it is statistically zero. Certain other

events during the period, however, suggest that another | ong-termdisruption



in the econony at this time mght have been feared, thereby increasing
volatility and counteracting the cal mng influence of the Vol cker

reappoi ntment. On Thur sday, June 16, 1983, the Journal reported that, ...
in a mgjor and unexpected decision ...," the Washington State Court had
freed Washington utilities fromtheir obligation to pay $2.25 billion of
debt on cancel ed power plants, dramatically increasing the Iikelihood of a
default by the | argest nunicipal bond issuer in the nation. Janes Durham
vi ce president and senior counsel for another utility, was quoted as sayi ng
thisinplies ... commtments made i n good faith can be di shonored by

gover nent bodi es. Apparently nobody's word is good for anything anynore--
even if it's inwiting." The next day's edition carried a major story
reporting that the probable default was raising interest costs for all |arge
borrowers in the Northwest, not just for utilities, and that the North
Carol i na Mini ci pal Power Agency had postponed a $350 mllion offering
indefinitely as a result of the ruling. This court ruling nmay have

I ncreased uncertainty, which contam nated the economc climate around the

Vol cker reappoi ntnent. This mght expl ai n why a:

Is not closer to zero
Qher Dates. A so of interest are dates that mght plausibly be expected to
cause a change in the structure of our nodel, but which are not sel ected.
For exanpl e, Rogal ski (1984) selects Cctober 1, 1974--t he day the New York
St ock Exchange extended tradi ng an additional 30 m nutes--as the begi nni ng
of his sanple period. He may suspect that this altered the daily pattern of
returns. Qur results, however, suggest researchers need not be concerned
with this non-event. A so not selected is February 8, 1980, when the

Federal Reserve noved its noney supply announcenents from Thursday afternoon

to Friday afternoon. Cornell(1985) tests whether the intraweek pricing



pattern changed after the introduction of stock-i ndex futures trading on
April 21, 1982. He concludes it did not, and our results support his.

Al though all of these changes m ght have affected By Or a? apparent|y none
did so to the extent that other events affected a2(®) and o?(b) Ve add that
al t hough the introduction of futures trading is sometines bl aned for

i ncreasing stock return volatility, we find nothing to support this claim

I ndeed, political activity appears to be far nore inportant.

Q her events coul d concei vabl y have af fected By. For exanpl e, in 1977
br oker age houses began of feri ng cash nanagenent accounts. These accounts
becane wi despread by about 1979, and mght have altered the time between
stock transactions and the crediting of accounts. (ongress passed the
Depository Institutions Deregul ati on and Monetary Control Act of 1980,
creating incentives to invest in faster check-processing technol ogies. This
woul d reduce the del ay and possibly cause the structural change. Since we
use the federal funds rate as our proxy for the financing costs during the
paynent del ays encountered in stock transacti ons, one mght have expected
Oct ober 6, 1979 to have been selected. On that date, the Federal Reserve
began targeting the | evel of nonborrowed reserves rather than the federa
funds rate. After this decision, the federal funds rate is known to have
becone nore volatile. This coul d conceivably have affected ﬂ? and ﬂ?. On
Cct ober 9, 1982, the Fed began attenpting to stabilize rates. This, too,

m ght be expected to have caused a change. Yet, none of these dates are
sel ected. The data continually indicate that market volatility is the
factor determning structural change in our nodel of stock returns. W find

no evi dence to support the hypot heses that changes in expected returns,



rates of conpensation for del ays, our proxy for interest costs, or the
aut or egressi ve paraneters contribute to structural changes i n our nodel
A Sensitivitv Test

As reported by Baillie and DeGennaro(1989) and DeGennaro (1990), the
variabl e that controls for the opportunity costs associ ated with delivery
procedures is always significant. As a sensitivity check, we estinate
equations (9 and(10) without including this variable. The results are not
substantially affected. A regine change is identified in each eight-year
subperi od, although not at the same point. For the first eight-year period,
the break occurs on February 21, 1973, three weeks earlier than in table 1
For the second eight years, the switch is placed on March 15, 1983, three
nont hs sooner than in table 2. No other differences are apparent. For
exanpl e, as is true for equations(9 and (10), the regi me change is driven

2 in both subperi ods. Because |ikelihood-ratio tests reveal

by shifts in o
that the nmodels intables 1 and 2 are preferred to this sinple nodel, we do
not report the sinpler nodel in tabular form but the results are avail able
on request.
IV. oncl usi ons

Thi s paper nodel s stock returns as a function of three conponents: a
constant expected return, the inpact of the mechani smfor executing trades,
and a rational expectations error. \¢ exam ne changes in these paraneters
usi ng Gl dfel d and Quandt's (1976) determnistic switching based on tine.
This method not only allows us to learn if and when the regression structure
changes, but al so provides a neasure of the speed of transition from one

reginme to the other. V¢ find that, regardl ess of the sanple period, all

regi me shifts are due to changes in the estinated variance of the error



This is true even if the ex post return on the stock portfolio or the
estinmated rate of conpensation for financing costs changes substantially.

I n addi ti on, these changes occur during substantial changes in the business
envi ronnent, driven by inportant political decisions. V¢ interpret these
findi ngs as suggesting that government policy strongly affects the

volatility of the stock narket.
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Foot not es
1. The null hypothesis of no switch restricts Bo: B+ P and o to be equal
in both regimes, as well as restricting D= 0 and o, =0. These last two
ef fectively say that we need not estimate either the |ocation of the

switch or its variance in the one-regi ne nodel .
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TABLE 1

Regressions of the rate of return on the CRSP
val ue-wei ght ed i ndex, includi ng di vi dends, on the predicted
change in the federal funds rates during paynent del ays.
First E ght-Year Subperiod

............................................................................

Re = Bg + P1AF + ey,
e, =~ pre. 4 + u, .
= return on CRSP val ue-wei ght ed i ndex, including divi dends.

AF_ = predicted change in the proxy for financing costs, the total return on

t  federal funds during payment del ays at t.
Jan. 5, 1970 - Jan. 5, 1970 - March 13, 1973
Dec. 31, 1978 March 14, 1973 - Dec. 31, 1978
Estimate Estimate
Paraneter (t-statistic) (t-statistic)
£ 1.98x10"% 4.97x10,%
(0.80) (1.42)
g2 1.76 2.87
1 (2.77)% (3.42)%
a
p 0.27 .33
(12.7)% (8.20)2
02(a) 6.53%10" 3.03x10"°
(31.8) (16.6)2
gy - 8.38X10"°
: (0.27)
g e 1.40 _
(1.73)
P 0.26 _
(10.5)
2 7.85%107°
(27.0)
ok e 4.90
(0.56)
Log-likelihood 6858.6 6938.6

Schwarz Qriterion 6843. 4 6900. 5

................................................................................



Note: All except p and aﬁ are one-tailed tests.
a. Significant at the 1 percent |evel
b. Significant at the 10 percent |evel
c. Significant at the 5 percent |evel

Source: Authors' conputations.
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TABLE 2

Regressions of the rate of return on the CRSP
val ue-wei ght ed i ndex, including dividends, on the predicted
change in the federal funds rates during paynent del ays.
Second Ei ght - Year Subperi od

R, = By + BIAF + e, (8)
et = pet_1 + ut.
= return on CRSP val ue-wei ght ed i ndex, including divi dends.

AF_ = predicted change in the proxy for financing costs, the total return on
federal funds during payment del ays at t.

Jan. 1, 1979 - Jan. 1, 1979 - June 19, 1983
Dec. 31, 1986 June 20, 1983 - Dec. 31, 1986
Estinmate Estimate
Paraneter (t-statistic) (t-statistic)
g2 6.49x10]1° 7.63x10%
(3.00) (2.41)2
a
g 1.70 2.06
1 (4.09)2 (3.45)2
P 0.15 _ .15
(6.89) (5.06)2
o2 (2) 6.80x10;5 8.20X10°°
(31.8) (23.7)2
pg ----- 5.2sx1ol;4
(1.86)
ﬂ? ----- 1.19
(2.14)
pb e 0.16
(4.75)2
s2M® 5.05X10"°
(21.1)2
ai ----- 6.72
(0.62)
Log- | i kel i hood 6831. 1 6861. 8

Schwarz Griterion 6815. 9 6823. 8

A I I I I I ittt T e T i S



Note: All except p and ”v% are one-tailed tests.

a. Significant at the 1 percent |evel.
b. Significant at the 5 percent |evel.

Source: Authors' conputations.



