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|. Introduction

One of the most widely discussed topics in the financial mediais the
phenomenon of bull and bear markets, and theimportance of bull versus
bear marketsto theinvestment community aswell asthewider economy
appears to be obvious. Despite this widespread agreement on the
importance of bull and bear markets, it is unclear what financia
commentators mean when they use these terms because there are no
accepted definitions, alack of ageneral consensus regarding many bull
and bear market turning points, and almost no academic research on the
subject. This contrasts sharply with the widely agreed-upon business
cycle turning points provided by the National Bureau of Economic
Research (NBER) that have achieved semi-official statusfor the United
States economy and are the subject of considerable research.

The dearth of academic research on bull and bear market cycles can
beexplained by financial researchers’ belief during the past thirty years
that stock market pricesfollow arandom walk with relatively constant
drift, thus implying that bull and bear markets are simply the result of
ex-post categorization of essentially random data. Recent research has
guestioned whether arandom walk model with aconstant drift term can
explain observed asset pricing phenomenon, however, and instead
suggests that the level of expected returns might change through time
due to shifts in risk aversion or other underlying economic reasons
(Cochrane [1997], [1999], [2001], Campbell and Cochrane [1999],
Campbell [2000]). Recent empirical evidence of time-varying mean
returns and considerable mediainterest in bull and bear marketsimply
that the development of a forma method to define and date bull and
bear markets can be timely and important. This paper introduces a
formal definition of bull and bear marketsthat isimplemented using two
objectiveturning point detection procedures, and examineswhether the
proceduresidentify statistically and economically distinct bull and bear
market states that are consistent with a ssmple model of time-varying
mean return parameter shifts.

The bull market definition introduced in the paper identifies bull
markets according to their widely agreed-upon characteristic of
“persistently” rising share prices, and the definition isimplemented on
two centuries of shareindex datausing formal turning point procedures.
Thefirst bull and bear market turning point detection procedure seeks
to find local peaks and troughs in stock index series, and defines bull
markets as the periods between troughs and peaks, subject to the
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requirement that the intervening time intervals contain sufficiently
“persistent” gains. This approach borrows heavily from the algorithm
devel oped by Bry and Boschan (1971) to determineturning pointsinthe
business cycle (see adso Harding and Pagan [2002], Pagan and
Sossounov [2003]).

A second approach identifies bull markets as ongoing periods of
higher than usua returns, and bear markets as sustained periods
containing lower than normal returns, with bull and bear market turning
points being detected when the stock index return series switchesfrom
one state to the other. The relative return aspect of this second
procedure is borrowed from the Initial Public Offering literature’s
definition of hot issue markets (Ibbotson and Jaffe[1975]), whereasthe
sustained (“persistent”) aspect is imposed using an NBER-style
minimum phase length requirement. Implementation of the procedure
utilizes a modified counts cumulative sum (cusum) technique that
counts the number of high return windows surrounding each particul ar
month and detects whether this count has shifted in a sustained manner.
Once bull and bear market turning points are identified and examined
in sample, the consistency of the turning points as well as the duration
of the bull and bear market phases identified by the two formal turning
point detection procedures are tested and the characteristics of bull and
bear markets are investigated. The analysis also examines whether the
properties of bull markets can have a practical relevance to investors
who are interested in market timing, including rolling out of sample
tests of ex-ante trading rules that utilize bull and bear market turning
points once they are detected.

The study’ s results provide anumber of useful insights, in addition
to the trading rule findings. The two methods used to implement the
paper’ sformal definition of bull and bear marketsidentify fairly similar
bull and bear market turning points and phase durations, even though
the implementation procedures are quite different. Objective dating,
testing, and characterization of bull and bear market cycles over two
centuries also enhances our understanding of the persistent nature of
stock market cycles, and can promote future research that attempts to
economically explain stock market cyclical behavior. In-sampletests of
the turning points identified by the turning point detection procedures
are consistent with a smple model of time-varying mean return
parameter shifts, and also indicate that the duration of bull and bear
market phases areinconsistent with arandomwalk model with constant
drift. Theseresults haveimplicationsfor the construction and testing of
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capital asset pricing theory models with respect to the appropriate
specification of the expected CAPM risk premium in each state (see
Campbell and Cochrane [1999], Gordon and St. Amour [2000]). The
paper’ s analysis also indicates that early warning signs of subsequent
poor returns provided by share price index turning points can be
important to investors with an interest in market timing.

The organization of the paper is as follows. Section Il provides a
review of the literature on bull and bear markets and their
characteristics. Details of the bull and bear market definition and
turning point detection proceduresareprovidedin section I11, whiledata
sources and collection methods are described in section V. Section V
presents empirical results and the paper is concluded in section V1.

II. Stock Market Turning Point Literature

Bull and bear market turning points are talked about extensively in the
financial media, but the turning point dates that are discussed do not
appear to be determined by formal, consistent, and quantifiable rules.
Thereis also an amost complete absence of academic research on the
subject. Stock market turning point dating methods that do exist appear
toimplicitly useinformal variants of the National Bureau of Economic
Research (NBER) rulesfor dating the businesscycle (seethediscussion
in Pagan and Sossounov [2003]).

Pagan and Sossounov (2003) formalize the application of NBER
rules to the problem of dating stock market turning points by
extensively modifying the algorithm Bry and Boschan (1971) develop
to formally replicate NBER business cycle turning points. Pagan and
Sossounov (2003) do not smooth the data, since large equity market
prices changes are some of the most interesting data points. A local
stock index peak (trough) is defined as a point that is higher (lower)
than all pointsthat are eight months either side. A cycleisrequired to
last at least 16 months whereas a phase is required to last aminimum of
four months, and the minimum phase length isignored if the stock price
index rises or falls by 20% in a single month.

Hardouvelis and Theodossiou (2002) study the effects of margin
requirements on stock market volatility during bull and bear markets.
Noting the lack of a widely accepted definition of bull markets, they
implicitly adopt an NBER-style minimum phaselength requirement and
define bull (bear) markets as N consecutive months of positive
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(negative) index returns (N = 3, 4, 5 or 6). They find that volatility and
mean returns are lower when initial margin requirements are higher
during bull markets.

An alternative method for identifying bull and bear market turning
pointsis that of Hamilton regime switching (Hamilton [1989], Maheu
and McCurdy [2000], see a'so Assoe [1998], Brailsford et al. [2000]).
Maheu and McCurdy (2000) define bull and bear markets as high
return, stable states and low return, volatile states, respectively. The
stock market is estimated to spend 90% of its time in bull markets in
their study. Assoe (1998) finds evidence of regime-switching in
emerging markets that could be interpreted in relation to bull and bear
markets.

Gordon and St. Amour (2000) introduce a consumption-based asset
pricing model in which bull and bear markets are defined as alternating
periods of low or high risk aversion using two-state Markov preference
regimes. Turning points of preferences are not directly observable, so
bull and bear market share index turning pointsareimplied by the joint
estimation of the model. The model is tested using stock index data
from 1960 to the present, and at | east two bear markets are indicated by
the analysis.

Technical trading rule studiesdo not directly attempt to identify bull
and bear markets, but the performance of trading rules that rely upon
return continuance would be enhanced by the existence of statistically
and economically significant bull and bear markets (see, e.g., Sullivan,
Timmermann and White[1999], Fung et al. [1999]). One such technical
trading rule is the filter rule whereby a stock index or an individual
stock is purchased if it has already risen X percent from its recent low,
and is sold if it has fallen X percent from its recent high (Alexander
[1961], Fama and Blume [1966]). X percent filter rules require a
definition of “recent high” and “recent low” before they can be
implemented, so they shareacommon featurewith NBER -styleturning
point identification techniques that have to define intermediate peaks
and troughs when formally dating turning points. Brock, Lakonishok,
and LeBaron (1993) find that filter rules perform well on the Dow Jones
Industrial Average.

[11. Bull and Bear Markets

A. Bull and Bear Markets as Mean Return Regimes
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A dstatistical process with time-varying switches in the mean return
parameter can be used to introduce adefinition of bull and bear markets
as potentialy distinct and persistent mean return states (Pastor and
Stambaugh [2000]). A time series process for capital returns R, can be
considered where the distribution of the changein the natural logarithm
of the share price index R, is normal with return standard deviation o.
The mean of the processis y, in each bull or bear market phase k (k =
1,...,K). The statistical process for R, is assumed to be subject to
alternating upwards and downwards bull and bear market mean return
parameter shifts of potentially varying magnitudes and timing, so the
mean parameter u, shifts by an amount A,,; whenever a mean value
regime switch occurs at atimet +j. The new mean parameter value .,
inthe new regimek + 1 therefore switches at mean val ue regime switch
timet + | to:

M1 = it A (2).

Thetimet value of R, during regimek + 1is:

Rki1= s + & 2
where;

£=N(0, 0" 3

and the mean of the distribution is given by equation (1). The
conditional distribution is therefore a mixture of normals.

A bull or bear market turning point isformally defined as the point
intimet + j when the mean return parameter shifts to parameter value
W1 inthe new regimek + 1, subject to arequirement that the changein
state be sufficiently “sustained” before it is recognized so that the
definition reflects the widely-agreed upon bull market characteristic of
“persistently” rising shareprices. Theshiftinthemeanattimet +j, A,,;,
isitself not observable, soformal turning point detection proceduresare
utilized to implement this definition of bull and bear markets, and the
terms “persistent” and “sustained” are also made precise in the
implementation procedures, as outlined

B. The BB Turning Point Detection Method
The first formal detection procedure for defining and identifying bull

and bear market turning points isreferred to as the BB method since it
closely followsthe algorithm devel oped by Bry and Boschan (1971) to
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replicate turning points in the business cycle published by the NBER.
Points higher or lower than those on five monthsto either side arefirst
identified. The highest of multiple peaks or the lowest of multiple
troughs are then selected. A phase (peak to trough or trough to peak)
must provide an absolute cumulative capital return of 10%, thus
capturing the “persistent” aspect of bull or bear markets.* The dataare
also not smoothed.

The bull and bear market turning points detected by the BB method
can be used in trading rules that utilize ex-ante information only, once
account is taken of the lag with which the turning points are detected.
Out of samplerolling tests of the trading rules provide an indication of
the potential usefulness of the bull market turning point detection
procedures to investors who are interested in market timing, and can
also further characterize the bull and bear markets that are identified.
The BB method requiresthat index values five monthsto either side of
aparticular month be examined before that month can be detected asa
turning point, so ex-ante trading rules that use the BB method turning
points are implemented with a six month lag.?

A simple trading rule based on the BB method (referred to as the
“conservative’ BB method trading rule) provides a stock market buy
signal six months after a BB method bull market turning point, with all
cash being invested in the stock market index at this time. It is a
conservative trading rule because acomplete sell signal is provided six
months after aBB method bear market turning point, with all the money
obtained from the stock index sale being reinvested in safe short-term
treasury bills until the next buy signal is received. The conservative
trading rule strategy therefore provides the index total return when
invested in the stock market, and the risk-free Treasury bill return
otherwise.

A “leveraged” BB method trading rule strategy is also examined. It
is made dightly more risky than the “conservative” trading rule by

1. TheBB method thereforedepartsfromthe Bry and Boschan requirement that aphase
last for at least five months. The results of the study are insensitive to this alternative phase
length requirement (results not reported). The Bry and Boschan requirement that a complete
cycle (peak to peak or trough to trough) must last at least 15 months is also discarded. The
results are also insensitive to this requirement, especialy since it would not have been
imposed during the most recent 100 years of the sample.

2. ltisaso not aways possible to eliminate all intermediate peaks or troughs when
utilizing the BB method in ex-antetrading rules, so someintermediate peak or trough turning
points are acted upon in the trading rule.
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having investors borrow the equivalent of 100% of their cash holdings
when a BB method trading rule buy signal is received, so the stock
index position purchased isequal to two timestheexisting cash holding.
The leveraged BB method trading rule strategy requires that all index
holdings be sold (and converted to short term treasury bills) when aBB
method trading rule sell signal is received. The leveraged strategy
therefore provides two times the total index rate of return, minus the
Treasury bill rate, when invested in the stock index, and the Treasury
bill rate of return otherwise.

C. The CC Turning Point Detection Method

A second turning point detection method formally definesbull and bear
markets as sustained, “persistent” periods of above median or below
median returns as the mean return parameter shifts into a persistently
high or low return state (see equations (1) to (3)). Thisformal detection
method utilizes a modification of acounts cusum (CC) procedure, so it
is named the CC method. The CC method examines whether stock
returnsare either high or low relative to median returns, aconsideration
that wasfirst used in the separation of new issue marketsinto “hot” and
“cold” PO returnmonthsin Ibbotson and Jaffe (1975). When combined
with an NBER-style rule for the minimum length of cycle phases, the
CC turning point detection method captures the idea that bull markets
correspond to sustained (“ persistent”) periods of enhanced returns and
financial well-being (see, for instance, Gitman and Joehnk [1996]).

The CC method is implemented using a modification of a counts
cusum procedure (see Xiao, [1992]). Count cusum procedures detect
shiftsin astatistical process by qualitatively characterizing data points
accordingto whether they have acertain feature (for instance, each data
point might or might not be higher than the expected mean or median of
the dataset). The number of timesthat the datais counted ashaving this
feature is then cumulated, and if the cumulation reaches a sufficiently
high or low level then asignificant shift in the process is detected.

To classify a specific month (say month n), an 11-month window
consisting of month n aswell asthe five months on either side of month
nisapplied. Inthiswindow, six distinct periods|asting six months each

3. The “borrowing to invest” component of the leveraged trading rule is therefore
implicitly implemented usingindex futures (or treasury bill short sales). Analternativewould
be to implement the strategy using margin purchases that would incur a slightly higher
borrowing cost.
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FIGURE 1.— Visua Demonstration of the CC Method.

Note: Thisfigure displaysthe concept of an el even-month window inwhich six distinct
six-month periods are examined. These six-month periods are labeled 1 to 6 in the
diagram, and the eleven-month window runs from June to April of the following year.
The barsin the diagram represent the median-adjusted returns for each month. Prior to
the beginning of the window, the median adjusted returns are above zero, and the
months had been classified asbull market months. In the el even—month window studied
(Juneto April above) the mgjority of the median adjusted monthly returns are negative
and thus the average median adjusted return in each six—-month period in the window
will be negative. Thiswill result in month n (November) being assigned a count value
(,) of zero, asnoneof the surrounding six-month periodshave positive median adjusted
returns. The months prior to this eleven-month period had been identified as bull states
(characterized by high assigned values of ,)), so aswitch of statesisindicated, and the
longest runs rule would identify June as the beginning of the bear market. A run of five
months with negative returns begins in June and this is the longest run of negative
returns closest to month n.

are examined. Thefirst period consists of monthsn—5to n, the second
contains months n — 4 to n +1, and so on, up to the final period
consisting of monthsnto n+ 5 (seefigure 1). Returnsin each six-month
period are compared to a median level of returns, so the procedure is
closely related to stochastic trend decompositions (see e.g., Campbell
et a. [1997]).* Month n isthen assigned avalue (Y,) between zero and
six based upon the number of six-month periods in the window with

4, A 25-year rolling median for monthly returns is used in the CC method. An
aternative would be to use the median for the entire sample, but this would not allow for
changes in the ongoing level of returns due to factors such as significant changes in risk
premiums or inflation between decades or centuries. A 25-year rolling median was chosen
(rather than arolling median for a shorter time period) to avoid spurious fluctuationsin the
median. The median value was chosen for the benchmark instead of the mean val ue because
itisless affected by extreme observations. A full 25-year period is not available at the start
of the data set so the median for the first 25-year period is used in this situation.
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positive median-adjusted returns. A value of six indicates that all
periodsin the surrounding window have above median returns and thus
provides a strong indication of a high mean return state, while avalue
of zeroindicatesthat all six periods have below median returnsand thus
providesevidence of apoor return state (see equations (1) to (3)). There
is no requirement that CC bear market average returns be negative in
order for a poor return state to be indicated, just that they be less than
the median, but in practice completed low return phases always end up
having negative capital returns (see the results section).

A switch in the return state is detected when the count value Y,
passes from one side of three to the other side. For example, if the
market is in a bear market state characterized by low values of Y, a
break to abull market stateisindicated when Y, risesto four. Similarly,
a break to a new bear market phase is indicated when the value of Y,
falls from above three to two. In order to ensure that switches are only
identified when a decisive break has occurred, the value of Y, must hit
one or five (after passing through three) in order for a break to be
accepted. An NBER-style five-month minimum phase length
requirement isalso imposed. The eleven-month window used inthe CC
method (and the BB method) tends to enforce this minimum phase
length requirement, thus emphasizing the definition of bull markets as
states with “persistently” high returns. The NBER-style five-month
minimum phase length requirement isignored, however, if aparticular
month has a return of positive or negative 20% (see, also, Pagan and
Sossounov [2003]). The starting point for aswitchin statesisidentified
asthe start of the longest run of above median monthly returns closest
to the point where Y, rises above three in anew bull market state or the
start of the longest run of below median monthly returns closest to the
point where Y, falls through three in a new bear market.

The CC method is an ex-ante detection method, so “conservative’
and“leveraged” CC method ex-antetrading rulesthat follow the pattern
of the BB method trading rules can be implemented and tested using
six-month lagged CC method trading rule buy or sell signals when the
count value Y, takes on avalue of either five or one. A trading rule that
pays attention to both BB and CC method trading signals is also
possible, and isthereforetested aswell. It ishighly unlikely that the CC
method could identify arelatively high return statewhenthe BB method
has already indicated that theindex isfalling, but it is possible that the
CC method could sometimesidentify aswitch to alow return state more
quickly than the BB method. The combined BB/CC trading rule
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thereforereliesupon the CC method to provideatradingrule sell signal,
with the BB method being relied upon to provide a trading rule buy
signal.

V. Data Sour ces

Bull and bear markets are considered to be broad market movements
that can beillustrated using low frequency dataand thelongest possible
time seriesof stock index data. By combining several indices, amonthly
stock priceindex that runs from January 1800 through December 2001
is created for this study.

Schwert (1990) creates an index of stock pricesthat runsfrom 1802
to 1925 by splicing together and combining the best available stock
market indices for the period.> The Schwert (1990) stock index is
mainly composed of railroad, insurance and banking stocks for the
period prior to 1885. Over the period 1885 to 1925, Schwert uses the
Dow Jones index of industrial and transportation stocks. The Schwert
stock index datais used for the period up until 1925, with datafromthe
Global Financial Dataindex for 1800 and 1801 added to the beginning
of the series. For the period 1926 to 1956, a stock index based on 90
U.S. stocks constructed by Standard and Poor’ s (S& P) isused, with the
S& P 500 stock index being used from 1956 onwards.®

Nominal capital returns are used to identify bull and bear markets.
There are many factors that support this procedure, in addition to
precedent. Dividends for the early nineteenth century are generally
unavailable or unreliable. Schwert (1990) estimates the unknown
dividend yield from 1802 to 1870 using percentage changes in stock
prices, as it has been found that dividend yields are related to capital
gains(Famaand French [1988]). Schwert reportsthat periodsfor which
dividend datais available reveal that the variation in dividend yieldsis
small relative to the variation in stock prices, and capital returns are
highly correlated with total returns. Bull and bear market turning points
are therefore identified using capital returns, but all regression results

5. Schwert (1990) provides full information on the Schwert index and the statistical
behavior of the spliced index series.

6. Schwert (1990) recommends that the Dow Jones capital index be used for thetime
period 1885 to 1925 (rather than the Cowlesindex that is used in the S& P Composite | ndex),
so the Schwert (1990) recommendation is followed for this time period.
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FIGURE 2.— The Stock Index Level for the entire sample (January

1800 — December 2001).

Note: Business cycle peaks and troughs reported by the NBER during the period for
which they are available (December 1854 — December 2001) are also graphically
presented. Note that shaded areas underneath the stock market index represent US
business cycle recessions. Index scaleis noted on the vertical axis of the graph.

arealso estimated using total returnsaswell ascapital returns. Thetotal
return results are virtually identical to capital return results, and are
therefore not always reported. Nominal returns rather than real returns
are used, again due to precedent, but also because of the limitations of
nineteenth century inflation measures; the study also emphasizes
differencesin returnsbetween bull and bear market phases, amagnitude
that is very unlikely to be affected by deflating both.

The level of the stock index is presented in figure 2. The series
shows a strong overall upward trend over time, but some large market
movements such as the crash of 1929 and the effects of the Great
Depression during the 1930s are aso evident. The shaded areas of
figure 2 represent NBER recessions for the time period beyond 1854,
since recessions are a significant stock market risk factor. It is apparent
that most recessions (26 of 31) overlap with market downturns, butitis
also interesting to note that the sharpest stock market falls during the
last half century (such asthe 1987 crash and the 1962 stock market fall)
were unaccompanied by recessions.’

7. Wethank an anonymous referee for pointing this out.
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FIGURE 3.— Bull and Bear Markets.

Note: This figure graphically presents bull and bear market phases detected by the BB
and CC Methodsfor the period January 1800 — December 2001. Notethat shaded areas
underneath the stock market index represent bull markets. Index scale is noted on the
vertical axis of the graph.

V. Empirical Results

A. Turning Points and Characteristics of Bull and Bear Markets

Bull and bear market phases detected by the BB and CC methods are
presented in tables 1A and 1B and are graphically illustrated in figure
3. Both turning point detection methods indicate the same starting
points for well-known bear markets such as the 1929 and 1987 stock
market crashes, and aso identify the prolonged upturns leading up to
these crashes aswell as other significant bull market periods, including
the powerful bull market that lasted through most of the nineties.

The consistency with which the BB and CC methods identify bull
and bear markets is illustrated in figure 4, where BB and CC method
bull and bear market phases and mean phase returns are graphed for the
most recent time period. Most bull market turning points provided by
the BB and CC methods during thelast half century areidentical (nine),
whereasfour bull market switchesarefirst identified by the BB method.
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FIGURE 4.—Mean Returns for Phases Identified by the BB and CC

Methods.

Note: This figure reports BB and CC method bull and bear market phases and their
corresponding mean phase returns for the period January 1950 — December 2001.

Bear market switches reveal a different story, with CC method bear
market switches leading BB switches in eight situations, versus four
negative switchesthat areidentically identified by both methods. A CC
method switch to a low return state that begins in April 1999 was a
precursor of serious market losses starting in late 2000, thusillustrating
the CC method'’ s early detection of poor return states, afeature that is
most likely dueto the CC method’ scomparison of returnswith arolling
median.

Table 2 provides summary statistics for the bull and bear markets
identified by the BB and CC methods.? Both methods identify the
average duration of abull market as being close to 22 months, whereas
the BB (CC) method average bear market duration is 15 (18) months.’
Two sample Kolmogorov-Smirnov tests reported in panel A of table 3
test the null hypothesis that there is no difference in the distribution of
duration amongst BB and CC method bull and bear market Results
dictatethat BB method bull and bear marketsare significantly different,

8. Table 3 has aso been reproduced for the British stock market for the same time
period and the overall resultsare very similar, with differences between bull market and bear
mearket returnsbeing slightly smaller and average bull and bear market phase durationsbeing
slightly longer (results not reported but available upon request). Analysis of international
markets is beyond the scope of this paper.

9. Aswith the business cycle, the duration of upturns versus downturns has become
much less symmetric since World War I1.
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Bull and Bear Markets 105

but CC method bull and bear market durations are not. The hypothesis
that there is no difference in the distribution of duration between BB
versus CC method bull markets cannot be rejected, whereas the same
hypothesis for BB versus CC method bear marketsis rejected.

Panel B of table 3 providessimul ated confidenceinterval sindicating
that arandom walk with constant drift provides phase durationsthat are
too short relative to the historically observed durations, thus supporting
the characterization of bull and bear markets as persistent mean return
regimes (see equations (1) to (3)).2° A random walk with constant drift
therefore could not have accounted for the observed bull and bear
market BB method phase durations, with the reason being evident from
figure 5 which plots the historical duration distributions as well asthe
median distributions from the simulations. The simulated random walk
duration distributions have higher frequencies (probabilities) at lower
duration intervalsthat are moretightly distributed (havelower standard
deviation) than the historically observed distribution under the BB
method.™* The CC method historical durations are aso short relative to
CC method confidenceintervals for arandom walk with constant drift,
but they do not lie outside the confidence intervals.

Table 2 indicatesthat the stock market spendsjust under 60% of its
time in bull markets.’? The BB and CC methods provide identical
classifications of months 84% of the time, with the largest
categorization difference occurring during months that the CC method
identifies as bear markets but the BB method identifies as bull markets
(almost 10% of months). Over 70% of the monthsin bull states exhibit
positive stock returns, whileless than 40% of the months in bear states
have positive capital returns. Differences in returns between bull and
bear market states are therefore unlikely to be generated by large
positiveversuslarge negative outliersin otherwise similarly distributed

10. Simulated confidenceinterval boundsare estimated by sorting the simul ation results
for each duration measurein ascending order, and then sel ecting the 50th and 950th result for
the duration measure from a total simulation sample of 1000.

11. Kolmogorov-Smirnov testsindi catethat thegammadistribution fitsthehistorical and
the simulated distributions better than the normal distribution. Maximum likelihood
estimation also indicates that the gamma distribution fits well relative to the Weibull,
exponential and logistic distributions. [ Results not reported but available upon request.]

12. Thisresult is consistent with Pagan and Sossounov (2003), but contrasts sharply
with Maheu and M cCurdy (2000) where bear markets are defined aslow mean, high vol atility
states.
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Empirical Probabilities for Duration of Historical vs
Simulated BB-Bull Phases
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FIGURE 5

(Continued)

data. Return volatility during bear market months slightly exceeds bull
market volatility (by less than 10%).

B. In Sample Statistical Sgnificance of Bull and Bear Market Mean
Regime Shifts

An indication of whether the BB and CC methods detect turning points
that identify statistically significant mean return states can be provided
by examining the extent to which the BB and CC method bull and bear
markets explain return differences (see panel 1 of table 4). Months
identified by both methods as being bull market months (about 50% of
the months) provide mean capital returnsof 2.10% whereasmonthsthat
the BB and CC method both identify as bear market months (35% of the
months) have mean capital returnlossesof —2.1%, thusresultinginanet
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Empirical Probabilities for Duration of Historical vs
Simulated CC-Bull Phases
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FIGURE 5.— Empirical Probabilities for Duration of Historical
versus Simulated BB and CC Method Bull and Bear Phases.

difference in mean returns that is surprisingly large (over 4% per
month). Table 4 aso shows that mean returns for months identified by
both the BB and CC method as being bull markets are highly
significantly different from all other months' mean returns, as are the
returns for months identified by both methods as being bear market
months.

In sampl e performance of the simple model of mean return regimes
(model (1) to (3)) is further examined by testing the extent to which
dummy variables representing each BB method (CC method) bull and
bear market phase explain monthly return differences. Panel 2B of table
4 indicatesthat dummy variablesrepresenting each individual BB (CC)
method bull or bear market phase are significant when explaining
returns, even after taking account of the explanatory power of overall
bull and bear market state dummies, thus providing support for model
(1) to (3). Panel 2B aso indicates that each bull market state dummy
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variable is highly significant on its own, with BB (CC) method F-
values in excess of 500 (300). A surprisingly high proportion of the
variation in returns is explained by the bull and bear market phase
dummy variables (close to a third for the BB method, as indicated in
panel 2A of table 4). The sensitivity of these results to the assumed
distribution of returnsin each state (see model (1) to (3)) is examined
using randomization of observations and randomization of residuals
(Manly [1997]). The conclusions drawn from parametric and computer
intensive methods are the same (results not reported but available upon
request), thus providing further support to the model.
Thein-sampletests of the turning points identified by the detection
procedures have implicationsfor the construction and testing of capital
asset pricing theory models. The results imply that an appropriate
specification of the expected CAPM risk premium in each state is
required (see Campbell and Cochrane [1999], Gordon and St. Amour
[2000]), and further indicate that covariance with the market index in
the low return state is the important component of asset return risk.*?

C. BB and CC Method Roalling Out of Sample Trading Rule Results

A test of the empirical and economic importance of the bull market
trading ruledummy variablesfor market timinginvestorsisobtained by
testing the rolling out of sample performance of the returns that
investors would have obtained using the different trading rules. Table
5reportsthetrading rulereturnsthat would have been generated during
the past two thirds of a century, and compares them to the returns
generated by a passive index buy and hold investment strategy that is
100% invested at all times.™ Two time-period sub samples are utilized,
as suggested by Sullivan, Timmermann, and White (1999), in order to
check whether the trading rule results are consistent through time.

The “conservative” trading rule strategy that invests in the stock
market only when a bull market is detected (with a lag) tends to
generate avery small reduction in total returnsrelative to a passive buy
and hold strategy (by 0.1% or 0.2% per month), but the standard

13. A rising required risk premium in the low return state can help to explain ongoing
capital losses in the state. The negative returns that are associated with volatility clustering
are another potential explanation of losses in bear market regimes (Black, 1976). We thank
an anonymous referee for pointing this out.

14. Dueto unavailability of interest rate data prior to 1934, the analysis only coversthe
period January 1934 to December 2001.
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deviation of returns is reduced by close to a half, thus providing
considerably reduced risk for only asmall return sacrifice and therefore
amuch stronger Sharpe ratio.”® The “leveraged” trading rule strategy
that invests more heavily in the stock market when bull markets are
detected provides returns that are 50% higher than a passive buy and
hold strategy with a similar level of risk, thereby providing a much
better Sharpe ratio than a passive strategy.* The rolling out of sample
trading rule tests therefore provide an indication that bull and bear
market trading rule strategies devel oped from the BB and CC methods
can be useful for investors with an interest in market timing.

V1. Conclusion

The results of this study suggest that bull and bear markets that are
identified using two formal turning point detection procedures can be
described by asimpletwo state mean return switching process. Bull and
bear market turning points also appear to be exploitable using simple
trading rules developed from the bull and bear market turning point
detection procedures. In-sampl etests of the turning pointsidentified by
the detection procedures support asimpl e two-state mean return regime
model, aresult that hasimplications for the construction and testing of
capital asset pricing theory models in the presence of ongoing,
persistent regime shifts in mean returns.

Several avenuesfor futureresearch can besuggested. Thepossibility
that leads or lags may exist between the turning pointsidentified could
be further explored, as could the relationship between bull and bear
markets and monthly effects. Trading rules that utilize a shorter peak
and trough detection window, and therefore a shorter detection lag, can
also be tested. Finally, the dates that have been detected as turning
pointscould beincorporatedinto research that attemptsto economically
explain bull and bear market cycles.

15. The Sharpe ratio is equal to the mean trading rule return minus the risk-free rate
divided by the standard deviation of the trading rule returns.

16. Trading rulereturn benefitsarenot likely to beeliminated by transaction costs, since
very few trades would have occurred during the 68-year sample. The costs of index trading
aso fell sharply by the latter half of the sample.
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