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ABSTRACT
We examine different models of stock market praiidly; namely, the Campbell-Shiller (1998)
and the Federal Reserve-type models. We find bottels to have similar predictive power. We
also study possible economic benefits of these Is@ia the Saletta (2006) Emotion Factor
model in timing the market. Our findings show thatler a contrarian investment approach, the
Federal Reserve-type model fares better, but uad@omentum investment strategy, the emotion
factor outperforms all others. Our findings suggtsit market timing strategies provide better
economic benefits than a buy-and-hold strategy;sthoffer considerable implications for
investors to attempt to time the market.
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INTRODUCTION

The finance literature has long assumed that ti& btock market is informationally efficient.
However, more recent studies [see Jirasakuldeclektem and Lee (2008), Ito and Sugiyama (2009),
Hammami (2011), Lim and Luo (2012), Hammami (20E3ong others] have questioned the validity of
such assumptions and have offered evidence of st@oket inefficiency, even in developed markets.
Opponents of the theory of market efficiency [semjBmin Graham (1959), Bondt and Thaler (1985),
Bernstein (1985), Schnusenberg and Madura (200d9ng others] explain their findings by asserting
that investors’ behavior outweighs reasoning irestment decisions. They argue that investors tend t
over-react to news, which in turn causes stockegrio drift from their fundamental values for atagr
period of time. This security mispricing anomalyeo$ arbitrage opportunities for investors and &b
them to time the market for better profits. Fotémee, the Campbell and Shiller (1998) mean rewersi
models appear to predict stock returns well, arel Federal Reserve-type models do even better at
predicting future returns (Malkiel 2004). This irgd that the market may not be efficient and that
investors can make abnormal excess returns usirkpitaming strategies.

Malkiel (2004) examines this hypothesis using sated returns based on recursive regression
models and reports a lower Sharpe ratio and a higitel dollar return for the buy and hold strategy
compared to other active strategies. The main asitnt of the paper, that is of the superiorityhad buy
and hold strategy, however, is based on the tafrdreturn, a naive measure of performance, austd
the risk-adjusted Sharpe ratio. Thus, the findioig§lalkiel (2004) would be different should he uke
Sharpe ratio, not the total dollar return. Furthem it is plausible, then, that the higher totllat return
of the buy-and-hold strategy may have stemmed fimmer transaction costs (assumed to be 0.1%), as
well as the higher risk associated with a full isiveent in S&P500 index (particularly during economi
downturns).

In this study, we revisit the performance of thenpaell-Shiller (CS) mean reverting and Federal
Reserve-type (FR) models of predicting future statkirns. The objective of this study is twofoldrsE
to expand Malkiel's study by assessing the stotkrmepredictability of the above two types of magel
using selected international equity market indexesntrary to Malkiel's findings that the FR-type
models have better predictability of stock retumms,find that the FR-type model and the CS modaieh
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similar predictive power of future returns. Thidfelience in findings could possibly be due to the
different time periods used. The second objectvdoi evaluate the performance of market timing
strategies based on the above two types of moddlsobacompare them with a buy-and-hold strategy.

In this endeavor, we extend the work of Malkieltimo ways. First, not only do we allow
switching between stocks and bonds using a coatramvestment approach as in Malkiel’s study, bet w
further examine results using a momentum investrapptoach. A “contrarian” investment strategy is
one that switches from investing in stock marketdond markets if current valuation levels are one
standard deviation or more above predicted lewaid, switches from bond markets to stock markets if
current valuation levels are one standard deviatiommore below predicted levels. By contrast, a
“momentum” investment strategy is one that follawws flow of markets and switches from investing in
stock markets to bond markets if current valualewels are one standard deviation or more below
predicted levels, and switches from bonds to stdfc&srrent valuation levels are one standard daria
or more above predicted levels. Second, we uséfexatit criterion of market timing that detectscito
market over- and under-reaction to information. sThriterion, referred to by Saletta (2006) as the
“emotion factor,” takes into account the differefimween the long-term growth of the company asd it
annual stock price range (difference between highlaw prices). This factor is important as it atse
investor sentiment.

We assume a $100 investment is made every quasteraden-year period: 1986 Q1 — 2006 Q4.
We use alternative investment strategies base@@urgive regression models, as suggested by Malkiel
(2004). The findings show that while the FR-typedelooutperforms all other models under a contrarian
investment strategy, the Emotion Factor fares bettder a momentum investment approach. Since the
Emotion Factor model is calculated as the ratithefpercentage change in quarterly stock priceyteds
expected growth rate, a momentum player who folldhes flow of markets will be able to time the
market based on the market expectation of a stdakise growth. This result stands robust when e-on
time (instead of multiple) investment of $100 isdeat the beginning of the ten-year period.

Our research is in line with other studies showtimat the mean-reverting component of stock
prices implies the existence of predictability ohdi-horizon returns (Fama and French 1988a, Bekaert
and Hodrick 1992, Campbell and Shiller 1998) arat #ome predictability comes from the tendency of
returns to fluctuate with real interest rates (N&llR004). This may have important implicationsatitive
investors who attempt to time the market.

RELATED LITERATURE

The concept of market efficiency can be tracech# dpening paragraph in Bachelier's (1900)
dissertation, “past, present and even discountiedefevents are reflected in market price, butroéteow
no apparent relation to price changes.” The conoéptarket efficiency has been central to finanme f
over fifty years, and the debate of market efficiehas been examined by researchers for more hihem t
decades But only recent studies have offered evidencetotk and bond market inefficiency, even in
developed markets.

For instance, Jirasakuldech et al. (2008) find #tatormal returns on low-grade corporate bonds
and large- and small-capital markets in the U.&exist. The opponents of market efficiency asthet
investors’ behavior outweighs reasoning; thus, stmes tend to under- or over-react to news, which i
turn causes stock prices to drift from their funéatal values, at least over a certain period oétim
Benjamin Graham (1959) indicates that “the interegjuired for a substantial undervaluation to azirre
itself averages 12 to 2 Y2 years.” Bondt and ThléB5) provide empirical evidence supporting the
over-reaction hypothesis. Further, they find thdisequent price reversals are more profound daniag
second and third years. Bernstein (1985) agresghi long-term price overshoot and subsequegt lon
term reversals indicate the long-run market ingfficy. But he argues that the market is fairlyosfnt in

! For a detailed review of market efficiency, see Bom and Mussavian (1998), A Brief History of Market
Efficiency.
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the short run. Schnusenberg and Madura (2001) iegatine short-term over- and under-reaction of six
U.S. stock market indexes and find evidence of e-day under-reaction following the market index
increase or decline for all six indexes and a sikty under-reaction for winners. They also find thare

is a correction to over-reaction for losers wham shbsequent period is extended to sixty days.tr&gn

to the conventional random-walk theory that stodkgochanges are not predictable, the under- aed ov
reaction phenomenon offers arbitrage opportunitiesvestors to time the market in order to préfim
such security mispricing.

In order to time the market, investors must idgnpifedictors of future price movements. In this
line of study, many researchers use simple effiaiggrket models and have documented that price
earnings (P/E) ratios, dividend yields, short-tenterest rates, default spreads, and yields intehe
structure of interest rates have explanatory pawdorecasting future dividend growth, future eags
growth, and stock returns in equity markets [SesuB@L977), Rozeff(1984), Shiller (1984), Fama &
French (1988b), Campbell & Shiller (1988), Hodrig#092), Breen, Glosten, and Jagannathan(1989),
among others]. For example, Basu (1977) showsRHatratios may be indicators of future stock resurn
associated with investors’ over-reaction. Fama &neh (1988b) find that the dividend-price ratio
explains 21.9% of the variance of 4-year real rduCampbell and Shiller (1988) also show evidence
that a long moving average of real earnings isngportant predictor in forecasting future real dends
and that the earnings-price ratio can predict stetirns. Bekaert and Hodrick (1992) find that a 1%
increase in dividend yields implies a 2-4% per anmicrease in expected returns over the followmg f
years.

Using monthly returns for all New York Stock Exclg@n(NYSE) stocks for the 1926-1985
period, Fama and French (1988a) find a U-shapé-dider autocorrelations of stock returns. The
autocorrelations become negative for 2-year retugach minimum values for 3-5 year returns, amahth
become insignificant for longer return horizonsisTimean-reverting component of stock prices suggest
the existence of predictability for long-horizoriums. Bekaert and Hodrick (1992) also find evident
long-horizon mean reversion in stock prices inlth8. equity market. Further, CS (1998) show th&t P/
ratios and dividend-price (D/P) ratios do poorlyfanecasting future dividend growth and future &zgs
growth but are useful in forecasting future stoetumns. They assert that with long-term growth gate
relatively stable over time, P/E and D/P ratiophaledict future stock returns. CS (1998, 2001 ppse
mean-reversion models implying that if stock priees pretty high relative to P/E and D/P ratiogntiit
is expected that stock prices will eventually fall bring these ratios back to more normal, hisébric
levels. Based on the evidence from their mean-siwemmodels, they correctly predict a poor longrer
outlook for a 10-year period starting in 2000 foe tJ.S. and some other stock markets.

The various versions of empirical models that ctfkae relationship between P/E and the 10-
year Treasury interest rate are generally called RR-type models. The basic FR model regresses
earnings-price (E/P) ratios on nominal 10-year Juea yields. The expanded FR model regresses E/P
ratios on nominal 10-year Treasury yields and piiceost ratios. As suggested by Mueller (2001, th
price-cost ratio may serve as a proxy for expeptefit margins. This line of research finds thatebes
in market interest rates cause changes in P/E #nddiios. Thus, predictability comes from the &moly
of returns to fluctuate with real interest ratesa(kiel 2004). While CS (1998)’s mean reversion msde
and the FR-type models show predictability of fatweturns, Malkiel (2004) finds that the FR type
models are “far more effective in predicting botliure returns and excess future returns than is the
simple Campbell-Shiller mean reversion model.” Tiniplies that the market may not be efficient and
that investors can make abnormal excess returnsibg market timing strategies based on such models

There exists a certain amount of short-run posiseedal correlation and longer run negative
serial correlation in stock returns (Malkiel 2004) momentum investment strategy takes advantage of
the short-run positive serial correlation, wheraasean reversion strategy targets the longer rgative
serial correlation. To further examine the stodkme predictability and economic value of markaetitig,
we expand the prior study in mainly two ways. Fivg¢ incorporate the Emotion Factor model (Saletta
2006), which, to our knowledge, has not been ewwgdlyi tested. This emotion factor reflects investor
sentiments by testing whether changes in stockegrare synchronized with the long-term expected
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growth rates. Second, we apply not only a contnanaestment strategy but also a momentum stréategy
the CS mean reversion models and the FR-type mddsisg only one type of investment strategy may
not fully capture any potential benefit from thedets tested.

METHODOLOGY AND DATA

In this study we test the stock return predictapif two models, namely the CS mean reversion
and the FR-type models.

For the CS mean reversion D/P and P/E models, amiee the following relationships:

Fn = f(%) @
[ Ctn = f(%) 2
o = f(%) 3
n = f(%) (@

where, r,,_is the future return witm = 345, wherer®unis the future excess return defined as

t+n

D P
MCtn =l — T @ndr . is the future risk-free rateEtis the dividend yield, aneIEL is the price-
t t
earnings ratio. The R-squares of the above equatom used as the measure of return predictability

such models.

For the FR-type model, we examine the followingtiehships:
M = T(&) ©)
rewn = (&) (6)
where &, is the residual from estimating the P/E ratio usamginterest rate model (hence the FR-type

model) as follows:

P_.,. PPl
L= f (i —— 7
3 (ixo F,F,lr) (7)

PPI
wherei,, is the real 10-year Treasury yield and wheFi;(E)l—f is the price-cost ratio, measured as the

r
producer price index of finished goods to the pomdprice index of raw material and used as a pfoxy
expected profit margin as in Mueller’'s work (2001).

First, we test the stock return predictability lné$e two types of models in the U.S. market, using
the S&P500 index. We also examine the predictgbilitthe CS mean reversion models, using selected
international stock indexes. Such indexes, namalynLAmerica Index, Asia Index, Europe Index, and
Middle East and Africa Index, are constructed bpgisnultiple local country indexes. Each internatib
stock index includes a different number of locaumtny indexes. For instance, Latin America Index
includes indexes of Argentina, Brazil, Chile, Colwey Mexico, Peru, and Venezuela. Since there is no
readily available information on risk-free rateséa@ on multiple countries, we test the FR-type rhode
only in the case of the U.S. market.

Second, given the stock return predictability bothdels provide, we examine these models to
determine whether they offer any significant ecomoralue to investors through two market timing
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strategies: contrarian investment strategy and maume investment strategy. In this regard, we coepar
the performance of the two market-timing stratedi@sed on the predictability of the CS models ded t
FR-type model with that of a buy-and-hold strate@ye assume multiple investments of $100 each
quarter in a major stock index and allow reallamatf funds into 10-year Treasury bonds in caseettse
evidence of security mispricing. For a contrariaveistment strategy, we follow the common practice i
the literature and switch funds from stocks to Isiidactual returns are one standard deviation @rem
above the predicted returns, and switch funds fbmmds to stocks if actual returns are one standard
deviation or more below the predicted retdrns other words, we switch to bonds when stocks ar
overpriced and switch back to stocks when stocles warderpriced. Conversely, for a momentum
investment strategy, we chase the winners by simcliunds from bonds to stocks when actual
valuations are one standard deviation or more abloegredicted valuations and switch funds back to
bond markets when actual valuations are one stdmt#ssation or more below the predicted valuations

In addition, we apply contrarian and momentum itwesnt approaches to a third model, the
Emotion Factor, and then compare the performan@®ibf market timing strategies to that of the @8, t
FR, and a buy-and-hold strategy. The emotion fao®asures a stock's movement variation with respec
to its expected growth rate (Saletta 2006.) Thdaatiew from its foundational value reflects invasto
behavior that is driven mostly by emotions andbnoteasoning. That is, if a company’s stock prises,
then this should reflect the growth in the businessf. Thus, growth in the stock price, over aiqa of
time, say one year, should be synchronized with ekpected long-term growth of the underlying
company. If this condition does not hold, then @@ assume over-reaction by investors. Thereforg, th
alternative market timing strategy calls for switchfunds when the emotion factor is relatively hig
This factor g, , is simply measured as the ratio of the percenthgege in quarterly stock pricéAP ,

to 5-year expected growth ragg,, as follows:

%AP
E, = ©)
Os
where the 5-year expected growth rakg, is estimated as follows:
05 =4 (1+G5) -1 (9)

whereGs is the aggregate 5-year growth rate. The magniafdgrowth in the stock price should also
match the magnitude of the expected growth of tmepany. Therefore, the emotion factor should have a
value of unity. Any changes in stock prices tha mot justified by a corresponding change in growth
expectations should reflect mispricing and is aséed with an emotion factor different from unity.

The best forecast of the future is the past. Tloeeefive use historical growth rates as proxies for
future growth rates. Sharpe (2005) argues thatyatsalforecasts of future growth rates are “notyonl
upward biased...” but they also appear to be “extrériso, Harris (1999) argues that the accuracy of
analysts’ forecasts is “extremely low” and thatazkrture growth rates represent better assumptibost
the future direction of earnings. Moreover, he $inthat 88% of forecast error is random, thereby,
supporting the conclusion that analysts cannotifssggmtly improve their forecasts by merely using
alternative empirical techniques. In other wordstdmnical growth rates may be better forecastsubire
growth rates than forecasts estimated by secuniyyats.

Figure | depicts quarterly stock returns along vegpected 5-year growth rates for the S&P 500
index over 1991, Q1 — 2006, Q4 period. We note trekestock returns fluctuate significantly arouhd
more stable long-term growth forecast. This shdved stock price movements may not necessarily be
driven only by changes in long-term growth of besises, but also by short-term hype created by
unexpected economic news as well as idiosyncradwsn When changes in stock prices are not
completely justified by long-term growth forecastse emotion factor, by definition, drifts from its

2 See Figure IV.a
% See Figure IV.b
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theoretically correct value of unity as shown igute Il. In fact, the emotion factor has an aversgee

of 0.98 with a standard deviation of 2.2 until J@8®1, prior to September 11 attacks. In additibs,
emotion factor takes an average value of 1.43 avgtandard deviation of 1.84 until early 1996 aeting

the positive hype in the financial market during tt990s economic expansion. However, the emotion
factor reaches a low of -541 on September 2003utasi@a months into the Iraq war and later hovers
around a wide range of 7 to -54, reflecting indigbin investors’ emotions. A better picture oreth
fluctuations of the emotion factor is depicted iigufe 11l after removing the extreme observation of
September 2003 of -541.

The above market timing strategies are determinedsing recursive estimations to reflect the
fact that investors use only the information avd@#ato them up to a certain time. That is, we egtén
models using data up to, say, March 1996 to allesvibvestor to make a decision about allocation of
funds for April 1996. Then we use a rolling windapproach and recursively estimate the model by
expanding the time period one quarter at a timegriter to make decisions for the subsequent time
periods.

Following the previous contrarian strategy adoptethe CS and the FR-type models, we switch
between stocks to bonds based on the emotion faidteremotion factor is measured as the ratio ®f th
percentage change in quarterly stock price to 5-gepected growth rate. Since the magnitude of grow
in stock price should match the magnitude of theeeted growth of the company then, theoreticalg, t
emotion factor should have a value of unity. Wetslwirom stocks to bonds when the emotion factor
exceeds the theoretically correct average of urgtgause a high emotion factor reflects over-reactio
simply that the current quarterly stock return igngicantly higher than the long-term average faetu
growth rate. We switch from bonds back to stockghd emotion factor falls below unity, reflecting
under-pricing, thereby allowing a good opporturidybuy stock. By contrast, for a momentum strategy,
we switch from stocks to bonds when the emotioriofais below the theoretically correct average of
unity, and switch from bonds to stocks when the t@nadfactor is greater than the theoretically cotre
average of unity.

The time period of the study spans 1986, Q3, t&62Q8. Quarterly data on the above variables
come from various sources, including the S&P EnmgygMarkets database (formerly known as
International Finance Corporation or IFC), the krdRussell Corporation database, and the Robert
Shiller’'s Irrational Exuberance textbook websiéty://www.irrationalexuberance.comExpected profit
margin comes from the U.S. Department of Laborerkdt rate information comes from the Federal
Reserve Bank of St. Louis, and the seasonally sfjuSDP Deflator comes from the US Department of
Commerce.

EMPIRICAL FINDINGS

First, we examine the predictability of the CS typedels using 3-, 4-, and 5-year future returns
and excess returns across a number of world statekxes. As shown in the first column of Table %, th
R-square statistics pertaining to the P/E modekeaahose related to the D/P model for 3-year and 4
year future returns measured by the S&P500 indexhi® U.S. market. However, the R-square statistics
related to the P/E and D/P models are relativelylar for 5-year future returns. This implies thait|east
in the case of the U.S. stock market, investord terpay more attention to the value of stock,tnetato
its earnings potential than to dividends paid. Tieathe investment culture among the U.S. stockeia
participants tends to be more value driven thais itlividend driven. This notion also seems to be
prevalent among European stock markets, where tongetake a valuation approach to investing and
mainly look for cheaper stock to purchase thandous$ing on dividend-paying habits of European
corporations.

On the other hand, the investment practice prevalerong investors in other world markets,
namely Asia, Middle East, Africa, and Latin Americemore dividend-income oriented. This contention
arises from the fact that the R-square statisticstie D/P models are significantly higher thanstho
related to the P/E models in all three marketsszcedl future projection periods, with one exceptid
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possible explanation of this phenomenon is thateti® less transparency in international stock eigrk
compared to highly developed U.S. and European etmriSince investors feel they are kept in the dark
regarding updates about their domestic corporatitimsy do not feel comfortable with their own
assessment of the true value of their stocks. Ttrerethey tend to focus on more practical evideofca
company'’s performance manifested through corpatiaidend policies.

In the longer term, however, the R-square stasist@lated to the 5-year future returns, as
explained by the P/E models, are higher than tpes&ining to the D/P models in Latin America. This
may be explained by the contention that, althouyestors seek dividend income in the short-rury the
do eventually focus on valuation in the longer-riibso, the R-square statistics for predicting fetur
returns are always larger than those for predictinigre excess returns in the examples of the &n§.
the Latin American stock markets. This impliesMadkiel (2004) suggests, that part of the prediditstb
of the CS mean reversion models reflects intemdst changes. However, this is not the case foresbie
of the international indexes, where, in most cates,predictability of future returns and futurecess
returns tend to be similar. This may be explaingdhle fact that we use a common U.S. risk-free fiate
all international indexes, because there is no comnsk-free rate available for Europe, Asia, Maldl
East, and Africa.

Second, we then examine the predictability of tRetyppe model using 3-, 4-, and 5-year future
returns and future excess returns for the U.S. etaokly. We do not apply the FR-type model to
international markets because international intenaes and profit margins are unavailable for spa
continental stock indexes and are hard to constAscseen in Table 2 for the U.S. market, R-squares
almost as high as those from the CS models, suggdstat both the FR-type model and the CS models
have similar predictive power of future returnsrtiar, the predictive potential of the FR-type mniadde
similar for both future returns and for future esseeturns. These results differ from those of Mhlk
(2004), who finds that the FR-type models faredsethan the CS type models. However, it is impdrtan
to note that a different time period (1970-2003)sed in the Malkiel's study (2004).

Finally, we examine these three models — the C&,HR-type, and the Emotion Factor — to
determine whether they offer useful informatiommarket participants and whether they ultimatelydyie
economic benefits. Following Malkiel's study (2004)e assume recurring investments of $100 each
guarter, starting in 1996 Q1, and transaction cobt8.1% of the value of the portfolio. We follow a
contrarian investment strategy as depicted in Eigur That is, we sell stock and buy bonds whenalct
valuations are one standard deviation or more atiwveredicted valuations based on the CS andRhe F
type models, or when the emotion factor exceedshibaretically correct average of unity.

Results from Table 3 show that the FR-type modgberfiorms all other models, both in terms of
ending portfolio value of $5,975 and in terms o tiisk-adjusted measure of performance, the Sharpe
ratio of 0.124, in line with Malkiel's findings (23@). In other words, the FR-type model demonstrates
better predictability of future returns than the B& and D/P models. Furthermore, we find thatG&e
P/E model outperforms the CS D/P model, suppoxingprevious contention that U.S. investors tend to
be value driven rather than being dividend orientda Sharpe ratio of 0.065 from the P/E model show
that there are significantly more economic benefamed from the P/E model over the D/P model that
has a Sharpe ratio of only 0.012. However, althahghCS D/P model underperforms the stock buy-and-
hold strategy with $5,747 total portfolio value quemed to $5,750 for the buy-and-hold strategy,Dfie
model actually performs better according to risksated returns with the Sharpe ratio being only®.0
for the buy-and-hold portfolio.

This has two possible interpretations. First, thedr total-dollar value of the portfolio based on
the CS D/P model may be due to the higher trarsaciosts associated with frequent trading actwitie
compared with the buy-and-hold strategy. Howes, doesn’t imply a better model. Second, the lower
Sharpe ratio of the buy-and-hold strategy may ketduhe higher risk associated with it, arisirgrirthe
slow action to rebalance the portfolio under bagheenic conditions. That is, it is not prudent tketano
action when the stock market is continually unddgsening. The more proactive approach dictated by
the FR and the CS models, however, may provide Horigk and therefore higher risk-adjusted
performance.
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Market timing using a contrarian strategy based tba Emotion Factor model clearly
underperforms the buy-and-hold strategy, not oalystocks, but also for bonds. The findings shoat th
the total dollar value is only $4,906, much loweart that of a buy-and-hold strategy for bonds, tvhic
shows returns below the risk-free rate. The Shaafie of the Emotion Factor model with a contrarian
investment strategy is negative, a result that tmaypartially due to transaction costs. A contrarian
investment strategy based on the Emotion Factorehttidtates selling stock when stocks are overgdrice
(high emotion factor) and buying stock when stoaks underpriced (low emotion factor). Our findings
suggest that this investment tactic does not reptesn adequate market-timing strategy.

This begs the question: why does this contrarieatesty underperform? Isn’t there a solid theory
behind it? The answer to these two questiongriesversing the tactic (see Figure 1V.b). Thatwben
we buy stock at the time positive emotions are lfgghotion factor exceeds unity) and sell stockat t
time negative emotions are high (emotion factos ldgn unity), we find that a momentum strategy
significantly outperforms all other strategies,linting the FR-type model and the buy-and-hold st
by a considerable margin. The findings show tha BEmotion Factor model with a momentum
investment strategy results in a total value o#$8,and a significantly higher Sharpe ratios 060.3
compared with only 0.197 for the second highestopeter, the CS P/E model. In other words, the best
way to go is with the flow. When people over-re@actjood news, investors should ride the marketitgesp
the inflated prices. On the other hand, when stogkes incorrectly plummet, reflecting significant
under-valuation, investors should follow the treavd sell stock to limit any further losses. Thiedty
agrees with common financial analysts’ advice te st®p-loss orders in order to limit losses to rtaie
percentage of the portfolio value. On the upsideyéver, momentum investing leads to investorsngki
advantage of the overall direction of the markdtoAit should be noted that the FR-type model twhic
performs the best under the contrarian investmgptaach underperforms with a negative Sharpe ifatio
a momentum investment approach is taken.

For robustness check, the above simulation reatdtseplicated once more with the assumption
that an initial one-time $100 investment is madd996 Q1. The results shown in Table 4 indicaté tha
when a contrarian approach is used, the stock hdykald strategy outperforms all other strategoesh
in terms of dollar value ($218.68) and risk-adjdsteturn with Sharpe ratio being 0.314. On theeoth
hand, and consistent with previous findings frombl&€28, when a momentum approach is used, it i;agai
the Emotion Factor model that outperforms all otinedels with a final portfolio value of $239.11 amd
considerably higher Sharpe ratio of 0.88. Clasdiwabries in finance do not always explain the apd
downs in the stock market. This may be due in faitrational behavior of investors that leads tem
reaction. In fact, our study does find that invest@motions play an important role in stock market
variations. As such, we contend that the best inwesst strategies should seriously consider investor

psychology.

SUMMARY AND CONCLUSION

In this study, we examine stock return predictapéind economic value of market timing. First,
we revisit the debate regarding market efficiengy dxamining different models of stock market
predictability; namely the Campbell-Shiller (1998gan reversion models and the Federal Reserve-type
models, using broad based market indexes that dacline S&P 500 index, as well as selected
international equity market indexes. Contrary tolkiéd's findings (2004), we find both models to leav
similar predictive power. Although we find that @stors in the U.S. stock market seem to be value
driven, investors in international markets tenthéodividend driven.

Second, given the stock return predictability bothdels provide, we examine their possible
economic benefits through two market timing straggga contrarian as well as a momentum investment
strategy. We assume multiple investments of $10th eguarter in a major stock index and allow
reallocation of funds into 10-year Treasury bondem one of the models shows that actual valuations
are 1 standard deviation or more above the pratlicduations if a contrarian strategy is applieBly
contrast, we reallocate funds from a major stodeinto bonds when one of the models shows actual
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valuations are 1 standard deviation or more belwsvgredicted valuations if a momentum strategy is
applied. We also apply contrarian and momentumsitment strategies to a third model, the Emotion
Factor model (Saletta 2006). We switch from stottkdoonds when the emotion factor exceeds the
theoretically correct average of unity if a contarstrategy is applied. By contrast, we switchnfro
stocks to bonds when the emotion factor is below tieoretically correct average of unity if a
momentum strategy is applied. Our findings showt tmader a contrarian investment approach, the
Federal Reserve-type models fare better thanladirohodels in predicting stock returns. Howevedain
a momentum investment strategy, the emotion famtitperforms all other models. Finally, we compare
the performances of these models to that of a Inaykeld strategy. Contrary to Malkiel's findings
(2004) that returns from a buy-and-hold approaateed returns from most market-timing tactics, our
findings suggest that market-timing strategies tbase these prediction models do provide better
economic benefits than a simple buy-and-hold policy

In conclusion, this study improves Malkiel's stu@004) in two ways. First, we incorporate the
Emotion Factor model, which, to our knowledge, heger been empirically tested. Second, in addition
applying a contrarian investment strategy to alldels as in Malkiel (2004), we also employ a
momentum approach. The results of this study supgwasr empirical research [See Fama and French
(1988a), Bekaert and Hodrick (1992), Campbell ahidle3 (1998), Malkiel 2004, among others] that (1)
markets are not a perfect random walk, (2) thattglum serial correlation and long-run mean-reveyti
components of stock prices suggest the existenpeedictability, and (3) that some predictabilityntes
from the tendency of returns to fluctuate with rgdérest rates. Our findings also suggest thaketar
timing strategies based on these prediction mattelsrovide better economic benefits than a simpie b
and-hold approach, a fact which may have importanications for active investors who time the
market. Furthermore, for momentum players, our\stpibvides empirical evidence that stock return
predictability based on the Emotion Factor modddatter than those based on Campbell-Shiller D& an
P/E models as well as the Federal Reserve-typelmode
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Figure I. Quarterly Stock Return versus Expected 5S5¥ear Growth Rate
S&P 500 (1991 Q1 - 2006 Q4)
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Figure II. Quarterly Observations of Emotion Factor (1991 Q1 - 2006 Q4)
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Figure IIl. Emotion Factor with Extreme observation in 2003 Q1 omitted
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Figure IV.a Contrarian Investment Strategy
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Table 1. Predictability of Long-Term Future Returns of Campbell-Shiller Type Models: 1986 Q1 to 2006 @

Model S&P500 Latin America  Asia Europe ngg;e East &
3-year future return vs. D/P 0.16 0.26 0.49 0.00 270.
3-year future excess return vs. D/P 0.09 0.22 0.49 0.00 0.27
3-year future return vs. P/E 0.35 0.15 0.003 0.15 .000
3-year future excess return vs. P/E 0.26 0.11 0.003 0.15 0.00
4-year future return vs. D/P 0.22 0.49 0.35 0.001 .660
4-year future excess return vs. D/P 0.13 0.45 0.31 0.000 0.66
4-year future return vs. P/E 0.34 0.23 0.00 0.13 010.
4-year future excess return vs. P/E 0.25 0.18 0.001 0.13 0.01
5-year future return vs. D/P 0.31 0.38 0.23 0.05 830.
5-year future excess return vs. D/P 0.21 0.36 0.18 0.05 0.83
5-year future return vs. P/E 0.29 0.56 0.00 0.08 120.
5-year future excess return vs. P/E 0.21 0.50 0.00 0.08 0.11

Note: All figures are Rstatistics; D/P = dividend/price ratio; P/E = p¥iearnings ratio.
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Table 2. Predictability of Long-Term Future Returns of Federal Reserve Type
Model: 1986 Q1 to 2006 Q4.

Model S&P500
3-year future return vs. residual 0.33
3-year future excess return vs. residual 0.28
4-year future return vs. residual 0.32
4-year future excess return vs. residual 0.28
5-year future return vs. residual 0.33
5-year future excess return vs. residual 0.27

Note: All figures are Rstatistics.
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Table 3. Results from Market Timing Strategies: 196 Q1 to 2006 Q4.
$100 invested every quarter starting in 1996 Q

Contrarian Strategy Momentum Strategy
@ PyldloShape  Pelblo  shape
Campbell-Shiller (P/E) 0.29 $5,910 0.065 $6,135 190.
Campbell-Shiller (D/P)  0.31 $5,747 0.012 $6,089 130.
Federal Reserve 0.33 $5,975 0.124 $5,149 -0.202
Emotion Factor -- $4,906 -0.387 $6,429 0.361
Stocks (Buy & Hold) - $5,750 0.007 $5,750 0.007
Bonds (Buy & Hold) -- $5,609 -- $5,609 --

Note: Campbell-Shiller Models pertain to 5-yeaufetreturns; D/P = dividend/price ratio; P/E =
price/earnings ratio. Emotion Factor is computediividing quarterly stock return by quarterly
expected 5-year growth rate. A transaction co$t to is assumed. Neither a contrarian nor a
momentum strategy is applied to buy and hold models
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Table 4. Results from Market Timing Strategies: 196 Q1 to 2006 Q4.
$100 invested in 1996 Q1.

Contrarian Strategy Momentum Strategy
@ PyldloShape  Pelblo  shape
Campbell-Shiller (P/E) 0.29 $208.54 0.313 $205.96 0.479
Campbell-Shiller (D/P) 0.31 $173.27 0.032 $228.37 0.520
Federal Reserve 0.33 $191.24 0.240 $181.89 0.098
Emotion Factor -- $149.60 -0.268 $239.11 0.880
Stocks (Buy & Hold) -- $218.68 0.314 $218.68 0.314
Bonds (Buy & Hold) -- $170.77 $170.77

Note: Campbell-Shiller Models pertain to 5-yeaufetreturns; D/P = dividend/price ratio; P/E =
price/earnings ratio. Emotion Factor is computediividing quarterly stock return by quarterly
expected 5-year growth rate. A transaction co$t t¥o is assumed. Neither a contrarian nor a
momentum strategy is applied to buy and hold models
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