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1. Introduction

Since 2002 when Bouman and Jacobsen published their study on the Hallodieator,
al so kno el inaMay ahdhge awdy e firf teecAmerican Economic Review
thar studyhasstirred afierce debatebothin the academititerature and th@opular press.
Bouman and Jacobsen (200id thatreturnsduring winter(November through April) are
significantly higher than during summer (Mayctober) in 36 out of the 37 countries in

theirstudyAs it was a new mar ket efficiency anoma

Onepurpose of this paper is to rigorouslye®amine the Halloween or Sell in Mayzzle
and addressissues raisedh the debate on data mining, sample selection bitejssical
problems, outliers aneconomic significancéMore importantly, ve alsoadd asimplenew
test for this market wdom. We add thisewtest for two reasonsirstly, one could argue
that the test in Bouman and Jacobsen (2002) is pobper test of the Sell in May effect.
Bouman and Jacobsen test whether winter returns are higher than summerHietuaver,
all the market wisdom suggests that one shouldot invest in stock markets during the
summer months. So a better tedtthe adagewould be whetheisummer returns are
significantly higher thanshort term interest rates. If excess returns aresigpiificantly
different from zerpor evennegative it makes no sender risk averse investots invest in
the stock market duringummer. This is theewtest we perforni.The second reason for
this new test is that reveals anothemostly ignoregdaspect othe Sell in May effectNot
only would the maket wisdomdefy market efficiency because retsivary predictably
with the seasons. It would alsballengethe existence of a positivask return trade off
during a substantial part of the year and predictabR/Téos would suggest violationof
one ofthe most fundamental relations in finance. Fatt reason wevantto beasthorough

as we carandconsider all stock markets worldwide using the full history of stock market

! See for instancevliaberly & Pierce, 2003; Maberly & Pierce, 2004; Lucey & Zhao, 2007; Zhang & Jacobsen,
2012; Powell, Shi, Smith, & Whaley, 2009.

2 In the Bouman and Jacobsesttesummer returns may be lower than winter returns but if summer returns

are higher than the short term interest rates it might still pay to stay in the stock market.

% This test is also interesting @@ still lack a proper explanation on what cause®ffest (see for instance,
Jacobsen & Marquering, 2008) and this testst doubt on explanations that rely only on behavioral changes

in risk aversion to explain the effect. Investors have to become systematically risk seeking to explain zero or
negativeequity premia in the long run.



indices available for each marKetve are not aware of arstudy to datevhich has done
so but his seems probably the best safeguard against data mining and sample selection bias.
Or , as an author on the Seeking Al pha websi

weapon agaimst skepticism.o

Our data consists of all @&tock marketsvith stockmarket indicesn the worldfor which
price indicesexist The sample starts with the UK stock market in 1693 and ends with the
addition of thestock nmarket of Syrian Arab Republic which starts2810° For our tests

for the historical equity premia we rely diotal return data and short term interest rates
which arejointly available for 65stock markets For eachindividual market we usall
historical data available for that market. Additionaladvantage othis approachs, that

we get what might be one of the most accu@atess country estimageof the equity
premium An estimatebased on all historical total retudataand short term interest data
availableworld wide On average we find an historical estimate fag #guity premium
based on the 33,348 observatidoisthese 65 countriesf 3.6 annually(significant with

a tvalue of 7.65)While lower thand.5% estimated in Dimson, Marsh and Staunton (2011)
the good news of our study is thhtstmore extendedhternational evidencealsosuggests

there is an equity premium.

Results are less comfortinghen we considerwhether excess returns in summer are
significantly higher than zerdn none of the 6%ountries for which we have total returns
and short term interest rates availabeth the exception of Mauiitis - can we reject a
Sell in May effectbased on our new tegtor nootherstock marketn the worlddo we find

evidence of sigiicantly postive excess returns during summer, in other wordsa

* Another reason why we use all data in all countries is that Zhang and Jacobsen (2012) show even with an
extremely large sample for just one country (the same UK data set we use here) it is hard to determine
whether monthlyanomalies exist. The problem is the same as put forward by Lakonishok and Schmidt (1988):
To detect monthly anomalies one needs samples of at least ninety years, or longer, to get any reliable
estimates. Looking at all historical data across all courggess the best remedtyseems fair to say that at

|l east this makes the 6Sell in Maydéd effect the most ex
® http://seekingalpha.com/article/118346dasonapatternsin-stockmarkets319-yearsof-evidence

® Initially, we find 143 countriesvith active stoclexchangesBut many newlyestablishednarkets onlytrade

alimited number of stockanddo not maintain a market indé®/e excludeCambodia, Laos, Fiji and

Zimbabweas they have feweghan a year of observations.

"While we have the data for Brazil as well we exclude them because of long periods of hyperinflation.
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positive risk return trade offfigure 1 summarises our main result. It plots the risk premia

during the summer montligr 65 countries

Please insert Figure 1 here

Unfortunatey, these results anmeot only not significantly positive, tlyeare in most cases

not even marginally positivenl46 countries the excess returns during summer have been
negative, and in 9 significantly so. Only Mauritius shows a signifipasitive relaion
between risk and return in summer and only at the 10% level. Overall based on 33,348
observations we find that average stock market returns (including dividends) during May to
October have been 1.17%r 0.20% per month) lower than the short term iegérateand

these negative excess returns are significantly different from zeedu@ of-3.36). This
absence of evidence of an equity premium
bi gger puz zOny i the winteo monthstdd wiatdeevidence of a positive risk
return relation. Average excess returns from November to April are 4.89% or (0.41% per
month) and these are significant with -gatue of 14.52.0f course, risk would be an
obvious (partial) explanation but if anything standardeviations are higher during

summer®

The evidence on negaéivrisk premia we report here suggests that the Halloween effect
differs from other seasonalities liKer instancethe same month seasonal reported by
Heston and Sadka (2802010 o r -of-dhBwegloeffect. Both seasonals arecently
consideredby Keloharju, Linnainmaa, and NybeKg013) and they find these seasonals
may be risk related if risk factor loadings may not accrue evenly through the year.

Apart from this new violation of thask return trade off, there are more reasons why the

Sel in May effectseems to be the anomalous anonalyg remains interesting to study

8In Appendix 3 we test this possibility in more detasing GARCH(1,1) models where we can assess risk
differences in anjunction with differences in mean returns betweenraar and winter. In 28ut of the 57
countries (and also for the world market index) for which we have enotghiadtest for risk differencese

find that risk is significantly highein summer thaminter. Winter shows significantly higher risknty in 13
countries. This suggests that not only stock market returns may be lower during summer. If anything, after
correcting for Sell in May mean effects and volatility clustering effects, volatility nealyidher too, further
increasing the puzzle on the risk return trade off.
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Theadagdhhas been O6publicly available informat.i

Bouman and Jacobsen (20@G&mple’ Nevertheless, it seems to defy economic gravity. It
does not disappear or reverse itself, as theory dictates it should (Campbell, 2000 and
Schwert, 2002), or seems to happen to many other anomalies (Dimson and Marsh, 1999
and McLean and Pontif014). In fact, a number of papers have appeared recently that find
someresultssimilar to ourswith respect to the Bouman and Jacobsen (2002) out of sample
evidence'® The fact that trading on this strategy is particularly simple makes its continued

exisience even more surprising.

Apart from our new test for a Sell in May effeour comprehensive dataset allows us to
revisit the old test in Bouman andcidsen (2002)Moreover, wedeal with the important
issues raised in the debathich followed their pblication In short, wefind that- based
on all avalable data- none of the criticisnsurvives closescrutiny Here are our main

findings.

Overall, the 56,679 monthly observations over 319 years show a strong Halloween effect
when measured the way asggested in Bouman and Jacobsen (2002). Winter returns
November through Aprit are 4.5% @value 11.42 higher than summer returns. The
Halloween effect is prevailing around the world to the extent that the mean returns are
higher for the period of NemberApril than for MayOctober in  out of 1® countries.

The difference is statistically significant in 35 countries, compared to only 2 countries
having significantly higher Mayctober returns. Our evidence reveals that the size of the
Halloween eféct does vary crossation. It is stronger in developed and emerging markets
than in frontier and rarely studied markets. Geographically, the Halloween effect is more
prevalent in countries located in Europe, North America and Asia than in other areas. As
we show, however, this may also be due to the small sample sizes yet available for many of
these newly emerged markets.eldffectis even more robust in our total return and risk

premiumestimates. Oubf the 65markets, 58 total market returns (and Sk ppremium

° As we show here the market wisdom was already reported in 1935 and at that time already well known, at
least in the United Kingdom.

10 Seefor instance, Andrade, Chhaochharia, 8efst, 2012Grimbacher, Swinkels, & van Vliet, 2010;
Jacobse Visaltanachoti, 2009.
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series) show positive point estimafes a Halloween effectand for34 (and 32) markets

theseresultsare statistically significant.

Using time series subsample period analysis by pooling all market indices together, we
show over 31 tetyear subperiods 24 have Novemb@pril returns higher than the May
October returnsThe difference becomes statistically significamtthe lasts0 years starting

from the 1960s. The difference in these twménth period returns is very persistent and
ecoromically large ranging from 5.08% to 8.91% for the most recent fivgedd sub
periods. The world index from Global Financial Data reveals a similar trend. Subsample
period analysis of 28 individual countries with data available for over 60 years also
corfirms this strengthening trend in the Halloween effect. More specificalasured over

all these countrieshe Halloween effect emergesound the 1960s, with 27 out of He28
countries revealing positive coefficient estimates in the 10 yeapestdd of 19611970.

Both the magnitude and statistical significance of the Halloween effect keeps increasing
over time, with the superiod 1991 to 2000 showing the strongest Halloween effect among
countries. Consistent with country by country whole sampleg@egsults, the Halloween

effect is stronger in Western European countries.

We show the economic significance of the Halloween effect by investigating t#ué- out
sample performance of the trading strategy in the 37 countries used in Bouman and
Jacobsen2002). The Halloween effect is present in all 37 countries for thefedample

period September 1998 dally 2011. The oubf-sample gains from the Halloween strategy

are still higher than the buy and hold strategy in 31 of the 37 countries; afterriakiimgo
account, the Halloween strategy outperforms the buy and hold strategy in 36 of the 37
countries. In addition, given that the United Kingdom is limene of this old market
wisdom (and has shown a Halloween effect throughout its histwey)examie the
performance consistency of the trading strategy using long time series of over 300 years of
UK data. The result shows that investors with a longer horizon would have had remarkable
odds beating the market using this trading strategy: Over 80% fstment horizons over

5 years; and over 90% for horizons over 10 years, with returns on average around 3 times

higher than the market.



We also address a number of methodological issues concerning the sample size, impact of
time varying volatility, outlers and problems with statistical inference using UK long time
series data of over 300 year. In particular, extending the evidence in Zhang and Jacobsen
(2012), we revisit the UK evidence and provide rolling regressions for the Halloween effect
with a largesample size of 10@ear time intervals. The results show that the Halloween
effect ismost oftersignificant if measured this way. Althougtven within this long sample

there are subsamples where the effect is not always signifik@nt.estimates aralways

positive based on traditional regressiong estimates teing GARCH effects into account

or outlier robust regressions occasionally show negative point estimates halfway through

the previous century.

This dataset also allows us to test an argurpet forward by Powell et al. (2009). They
guestion the accuracy of the statistical inference drawn from standard OLS estimation with
Newey and West (1987) standard errors when the regressor is persistent, or has a highly
autocorrelated dummy variable carthe dependent variable is positively autocorrelated.
They suggest that this may affect the statistical significance of the Halloween effect. This
argument has been echoed in Ferson (2007). With the benefit of long time series data, we
address this conaeiby regressions using 6 monthly, rather than monthly, returns. The bias

if any seems marginat best. V& find almost similar standard errors regardless of whether

we use the nonth intervals, or the monthly data, to estimate the effect.

We feel our pper adds to the literature in a number of ways. Firstly, we provide the lethal
weapon to answer the skeptietien it comes to the Sell in May effdoy looking at all
available data. Based on all historicaiurns ofL09 countries the Halloween effect seea

bigger puzzle than we may have realised before.

Secondly, we introduce a simple new tests that not only shows that the Halloween effect is
interesting from a market efficiency point of view but highlights how énepirical
evidence systematically ees to violate the positive long run relation we would expect to

see between risk and retuin.this sense we reveal what may be the most puzzling aspect



of this phenomenon: in no countfyapart from Mauritiusi do we find evidence of a
significantly pogtive risk premium during the summer months. One could argue this seems

to pose a major challenge for cemtional asset pricing theory.

Thirdly, an interestingby-productand one might call this another contribution is that we
provide a new estimate for the equity premiudn/b6) using probably the largest cross

county data set over the most historically long period available.

Fourthly, we show how none of the argumengaiast the existence of the Hallowedfeet

put forward to date surves closer scrutinyThe effect holds oubf-sample and cannot be
explained by outliers, or the frequency used (monthly or six monthly) to measure it. The
effect is economically large drseems to be increasing in the last fifty yeBv@n when in

doubt of the statistical evidence, it seems that investors may want to give this effect the
benefit of the doubt, as trading strategies suggest a high chance of outperforming the
market for inestors with a horizon of five years or more. Of course, just as wihmple
results, past outf-sample data do not guarantee futureattample resultdn short the
results we provide here suggest tiased on all country evidendbere isa Halloween or

Sell in May effect. While it may not be present in all countries, all the timegstoftenis.

Last but not leasour results help to contribute on answering what may cause the effect, it
seems that given all the statistical issues it mightdifficult to rely on cross sectional
evidence to find a definite answer. What we can say is that any explanation should allow
for time variation in the effect and should be able to explain why the effect has increased so
strongly in the last fifty yeardf we assume human behaviour does not change over time
this seems to rule out jubehaviouralexplanations and suggest changes in spq@kay a

role. Additionally, and maybe more importantly from a theoretical perspectivis
explanationshould alsdoe able to account for the negative excess returns during the May
October period in stock markets around the wovithile it seems unlikely that we will

ever find a smoking gun, the circumstantial evidence we report canfitare recent

empiricalevidenceg(Kaustia and Rantapusk2Z012andZhang, 2014) that vacations are the



most likely explanation. At least, the vacation explanation is consistent with all empirical

evidence to date.

2 A short background on the Sell in May orHalloween effect

Bouman and aobsen (2002) test for the existence of a seasonal effect based on the old
market wisdom6 S e | | i n May and go awayO6 so named
stocks in Maybecausenarkets tend to go down during summer. While many people in the
US are unfmiliar with this saying there is a similar indicator known as the Halloween
indicator, which suggesteaving the market in May and cang back after Halloween (31
October).Bouman and Jacobsen (20GR2)d that summerreturns(May through October)

are subtntially lower thanwinter returns (November through April) 86 of the 37
countries wer the period from January 1®#hrough to August 1998. They find no
evidence that the effect can be explained by factors like risk, cross correlation between
markets, oii except for the US the January effectlacobsen, Mamun and Visaltanachoti
(2005) show that the Halloween effectaisnarket wide phenomenon, which is not related

to the common anomalies such as size, Book to Market ratios and dividend yield. Jacobsen
and Visaltanachoti (2009) investigate the Halloween effect among US stock market sectors.
They find the effects is stngest in production related sectors.

The Halloween effect is also studied in Arabic stock markets by Zarour (2007) and in Asian
stock markets by Lean (2011). Zarour (2007) finds that the Halloween effect is present in 7
of the 9 Arabic markets in the spha period from 1991 to 2004. Lean (2011) investigates 6
Asian countries for the period 1991 to 2008, and shows that the Halloween effect is only
significant in Malaysia and Singapore if modelled with OLS, but that 3 additional countries
(China, India andlapan) become statistically significant whene varying volatility is

modelledexplicitly using GARCH models.

While Bouman and Jacobsen (2002) cannot trace the origin of this market wisdom, they are
able to find a quote from the Financial Times datwagk to 1964 before the start of their
sample. This makes the anomaly particularly interesting. Contrary to, for instance, the

January effect (Wachtel, 1942), the Halloween effect is not detandnference, but based

9
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on anold market wisdom that investo oould have been aware of. This reduces the
likelihood of data minind* Bouman and Jacobsen investigate several possible explanations,
but find none, although they cann@ject that the Halloween effentight be caused by
summer vacations, which woultsa explain why the effect is predominantly European.

Our longterm historyof UK data is especially interesting, as the United Kingdom is the

home of the market wisdom ASell i n May and
effect originated from t English upper class spending winter months in London, but
spending summer away from the stock market on their estates in the country: An extended
version of summer vacations as we know them today. Jacobsen and Bouman (2002) report

a quote from 1964 in éhFinancial Times as the oldest reference theydcind at the time.

With more and more information becomiagcessiblenline we can now report a written
mention of the mar kietheFwangatliones ofiF8day 10 ofiMay May 0
1935. It statesi A shrewd North Country correspondent
now and again writes me that he and his friends are at present drawing in their hibes on
strengt h o fSeltimMay and gb asayd.adJ & e 6 s u g g, atshdttime,it i s t h e
is already an old market saying. This is confirmed by a more recent article in the Telegraph
inN200521 n the artictll AiiShoMag wod buy another

George Trefgarne refers tmDglas Eaton, who in that year was 88 and was still working as

a broker at Wal ker, Cripps, Weddle & Beck. i
adage when he first worked on the floor of the exchange as @Bttan, or messenger, in
193UHwaséd ways sell i hthink & gamedabdutebecauaeyttsat is winen so

many of those who originate the business in the market start to take their holidays, go to
Lor dos, [ Lorddés <cricket gr olUmdg , aintayahé S
aromaly should be significantly present in one country over a long period, one would
expect it to be the United Kingdorilany of the early newspaper articles link the adage to

vacation behaviour.

M For instancean implication is thaBouman and Jacobsen (2002) need not consider all possible
combinations of six month periods.
2 http://Iwww.telegraph.co.uk/finance/2914779/Sheytdrseltin-May-and-buy-anotherday.html
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Gerlach (2007) attributes the significantly highem8nth eturns from October through
December in the US market to higher macroeconomic news announcements during the
period. Gugten (2010) finds, however, that macroeconomic news announcements have no

effect on the Halloween anomaly.

Bouman and Jacobsen (2002)dfithat only summer vacations as a possible explanation
survive closer scrutinyThis might either be caused by changing risk aversiotiquidity
constraints They reporthatthe size of the effect is significantly related to both length and
timing of vacations and also to the impact of vacations on trading activity in different
countries. Hong and Y2009)show that trading activity is lower duririge threesummer
holiday months in many countriehe ewvdence in thee papes suppors the popular
wisdom, but probablythe most convincing evidente datecomes from recent studieéy
Zhang (2014) anaustia and Rantapuska (201Zhang looks at vacation data in 34
countries and finds strong support for vacation behaviour as an explanation for the lower
summer return effect, especially among European countries. Kaustia and Rantapuska (2012)
consider actual tding decisions oFinnishinvestors and find these tradesbeconsistent

with the vacation hypothesighey also report evidence which iilscongstent with the
Seasonal Affective Disord¢6SAD) hypothesis put forwartly Kamstra, Kramer and Levi
(2003).Kamstra, Kramer and Levi (2003) document a similar paitestock returnsbut
attributeit to mood changes of investors causedt8easonalffective Disorder Not only,
however,doesthe new evidencen Kaustia and Rantapuska (20Xt suport the SAD
hypothesisbut the Kamstra, Kramer aridevy (2003)studyitself has been critisiceth a
number of paperor its methodological flawsf¢r instanceKelly & Meschke 2010 Keef

& Khaled 2011 Jacobsen& Marquering 2008, 200%. By itself this doesnot mean
however thatthe SAD effect couldnotplay a role in financial marketBut our evidence of

the absence of such an effect in sopeiods, coupled with a strong increase in the
prevalence of this effect in the last fifty years seems hard to reconcile with a SADléffect
it was a mood effectree would expect it to beelatively constant over timeMoreover,
increased risk aversioragsed by SAD might explain lower returns but still would not
explain persistent negative excess returns or negative risk pasmie report herdhe

sameargumentalso applies for a mood effect caused by temperature chasgaggested
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by Cao and Wei005, who find a high correlation with temperature and stock market

returns.

The long time series datae use herallows us to address a number of methodological
issueghat have emergecgardingtesing for the Halloween effectin particular, theréas
been a debateon the robustness of the Halloween effect under alternative model
specifications. For example, Maberly and Pierce (2004xeenine the Halloween effect in
the US market for the period to 1998 and artws the Halloween effect in the UB
caused by two extreme negative retum®ctober 1987 and August 1998. Using a similar
methalology, Maberly and Pierce (2008aim thatthe Halloween effeds only presenin

the Japanese markbefore 1986. Haggard and Witte (2018how however,that the
identificationof the two extreme outlielacks an objective basis. Usirggrobust regression
technique thialimits the influence of outdirs, they findhatthe Halloneen effect is robust

from outliers and significant for the periad 1954 to 208.

Using 2Q@year subperiod analysis ovdahe period 0fl926 to 2002L.ucey and Zhao (2007)
reconfirm the finding of Bouman and Jacobsen (2002)ttieaHalloween effect in the US
may be related tthe Januareffect Haggard and Witte (2010) showowerer, thatthe
insignificant Halloween effect male attributedto the small sample sizeised, which
reduces the power of the test. Wibng time series data of ountries for over 90 years,
we are al@ to reduce the impact of owalts as well asincrease the sample size in
examining the out of sample robustness and the persistence of theddalleffect in these
countries As we notecdearlier,Powell et al.(2009) question the accuracy of the statistical
inference drawn from standard OLS estimatiwith Newey and West (1987) standard
errors when the regressor is persistent, or has a highly autocorrelated dummy,\archble
the dependent variablis positively autocorrelated. This argument by itself may seem
strange as a regression with a dummyalde is nohing else than a difference iinean test.
Still, it may beworthwhileto explicitly address the issue.

12



3. Data and Methodology

We collect monthly price index data from Global Financial Z&BD), Datastreart?, and
individual stock exchangefor all the countries in the world that hawtock market indices
available.Initially, wefind a total of 143 countriewith active stockexchangesput many
newly establishednarketsonly trade alimited number of stockand do notmaintain a
market inégx. We also require the countries to hatdeast one yeaf datato be included
in the analysid®. As a resuliour samplesizereduceso 109countries consisting of all 24
developed markets, 21 emerging mark&8,frontier markets classified bthe MSCI
market classificatio framework and an additionadl 8ountries that are not included time
MSCI market classificatianWe denote them asrely studied marketS Our sample has
of coursea considerable geographical coverage have & African countries19 countries
in Asia, 39 countriesfrom Europe, B countries locatedn the Middle Eastll cowntries
from North America an® from South America, as well as 2 countries in O@eaNe also
obtain total return indiceand risk free ratdata for 65countries®in order to address the
possible impact of dividend payments and reveal the paiterrarket risk premius This
smaller sample covers all thetock markets for whichve can find totalmarketreturn
indices We use Treasury bills or the nearest comparable short term instrument as the proxy
for risk free rates.Appendix1 presents the soucand sample periabf the price index,
total return index and the proxy of the risk free fateeach country groupeah thebass
of their MSCI market classification and geographic regiéar many of the countries, the
time seriesalmost covetthe entire trading history of their stock rket. In particular, we

have over 310 yearof monthly market index prices for thentled Kingdom, more than

13When data is available from both GFD and Datastream , we choose the one with longer sample periods.

14 Cambodia, Laos, Fiji and Zimbabwe are excluded from our sach# to insufficient observations.

Our market classification is based on AMSCI Global
August 2011. MSCI classifies markets based on economic development, size and liquidity, as well as market
accessillity. In addition to the developed market and emerging markets, MSCI launched frontier market
indices in 2007; they define the frontier markets as
Market Index that (1) demonstrate a relative openardsaccessibility for foreign investors, (2) are generally

not considered as part of the developed market universe, (3) do not belong to countries undergoing a period of
extreme economic or political instability, (4) a minimum of two companies with siesugligible for the

Standard Indexd (p.58). The countries classified as
the countries that are less developed than the frontier markets; they can be countries that are considered part
ofthedevelopd mar ket sé6 universe with relatively smal/ si z

are excluded from the developed market category by MSCI.
6 We excluded Brazil from the sample even we do have the date of total returns and short term ierest ra
because of the extremely high observations due to the hyper inflation from 1980s to 1994.
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210 years for the United States and over 100 years data for another 7 colin&riesrld
indexis the GFD world price index and GFD world return index that goes back to 1919 and
1926 respectively, the information for the indess iprovided in the first rowFor the price
indices, here are28 countries in total &ving data available for over §@ars. Theséong

time series da allows us to examine the evolutiohthe Halloween effect by conducting
subperiod analysis. Although the countries with long time series data in our sample are
primarily developed European and North American countries, we do have over 100 years
data for Australia, South Africa and Japandover 90 years data for India. We also have
countries with very small sample sjZer example, there are8Xountries with datéor less

than 10 yearsAll price indices are quoted at local currency, except Georgia where the only

index data available in USD.

Apart from our new testn whether excess returns in summer are significantly positese
also investigate the statistical significance of the Halloween effect using the Halloween

dummy regression mod#ie traditional way

i 100 - 1)

wherei is the continuously compounded monthly index returns@adids the Halloween
dummy, which equals one if the month falls in the period of November through April and is
zero otherwise. If a Halloween effect isspent we expect the coefficient estinjat® be
significantly positive, as it represents the difference between the mean returns for the two

6-month periods of Novembe&kpril and MayOctober.

" The index is capitalisation weighted startiingm 1970 and using the same countries that are included in

the MSCI indices. Prior to 1970, the index consistdNerth America 44% (USA 41%, Canada 3%), Europe

44% (United Kingdom 12%, Germany 8%, France 8%, Italy 4%, Switzerland 2h&letherlands 2.5%,
Belgium 2%, Spain 2%, Denmark 1%, Norway 1% and Sweden 1%), Asia and the Far East 12% (Japan 6%,
India 2%, Australia 2%, South Africa Gold 1%, South Africa Industrials 1¥gighted in January 1919. The
country weights were assumed unchanged until 19%@. local index values were converted into a dollar
index by dividing the local index by the exchange rate.
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4. Price Returns, Risk Premiums and Dividend Yields
4.1.0verall results

We first calculatecontinuously compounded monthly returies both price mdices and
total return indicesWe also estimate the risk premiurs the countriedy subtracting
monthlyrisk free rate from the total return seriefable 1presens summarystatisticsof

the price returndptal returns and risk premiwsn

Please insert Table 1 around here

Thetop sectionof the tableshows theannualisednean returns and standard deviations for

the world index and pooled countries. The statistics for the price returns are calculated from
56,679 sample observations over 109 countries from year 1693 to 2011, and the results for
the total return and risk pream are computed based on 33,348 observations from 65
countriesfor the period 1694 to 2011The average price returns and total returns &% 9.

and 10.86 over the entire sampld we only consider the 65 countries that have total return
data availablethe mean capital gain &bout 7% per annum, which lead to an estimation of

the historicalaverage dividend yield of 3.8%his result coincides with a similar dividend

yield of 3.6% inferred from the world total return and price return indices overetiadp
19262011.

Figure 2plots 3Q@year moving averages of total returns, price returns, risk premiums and
dividend yieldfrom pooled 65 countries over the period 1694 to 201 Figure 3 we zoom

in on the more recent periab for thatperiod results are based on a larger number of
countries Figure 2 makes clear thaivitlend yield weights a large portion of total returns

in the firsttwo centuriesin fact,dividendis almost the sole contributtw the total returns

up to around 185 The weight of theprice returnsstarts catcimg up since 1910s. We

observe a continuousend of declining dividend yields accompanied with increased price
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returnsover the recent 50 yealmeginning from 196QsFor example, the dividend vyield

only weights for 30% of the total return ihe latest 3§/ear observatior

Please insert Figure 2 andé&8ound here

For individual countrieswe observe lower mean returns with relatively smaller standard
deviations for countries in developed markets than theratarkets, and the emerging
market tends to have the highest average nstunth the largest volatilityFor examge,

the average annualisedicereturns for all develogd markets in our sample is B5which

is onlyaboutonethird of the averageeturn of the emerging mieets (16.8%) andjust over

half the ske of the frontier markets (¥B6) andthe rarely studied markets Q18%).
Meanwhile, the volatility for the emerging markets is among the highvesh an
annuaised standard deviation of 286 comparing to 2% for the developed marketnd
29.3% and33.5% for the frontier and rarely studied markddespite of a sniker sample
sizg total returs reveal a similar patterthe mean returnéstandard deviationsgre 9.5%
(20.9%), 16.4% (33.5% 12.7% (29.4%) and 5.4% (38.8%) for developed, emerging,
frontier and rarely studied markets, respectivdlige highest increase in monthly index
returns is213.2%% in Ugandain October2007 and the largest plunge in index prices in a
single month ig165.®% in Egyptin July 2008(Note that because we use log returns, drops
of more than 100% are possibl@he unequal sample size amotige countriesdoes,
however make direct comparison across nations difficult. We address this by applying sub

period amlysis in the later sectiord the paper

Table lalsorevealssome interesting observations about the risk premitra. pooledé5

C 0 u n tresult ever@8-yeas history suggests an averaged significantisk premium of
3.7% Thisis a bit lower tha®.5% estimated iDimson, Marsh and Staunton (2011) using
19 countriedataover the period 1900 to 201t its confirms their argument thatG2o
risk premium commonly used in finance text boak®o high. The green line of Figure 2

depicts a 3&/earmoving average of the risk premiums of the pooled countries. The risk

181t seems this offsetting trend between dividend yield and price returns are driven by three major markets:
UK, US and Australia, the level of dividend yields tend to be quite fixed over time for other countries.
Appendix 2we plotthe 3@year moving averages for 11 countries that have data available for over 60 years.
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premiuns rarely excess 4% the first 230 years. It grows up to 10% in the late 1940s, then
gradually declines to about 3% in the latest observailibis confirms thewidely held
believe that the high risk premium therecentpastmaybe due to the exceptional growth

in the economies around the waorld

4.2 Total returns and risk premiums summer andwinter

The total return data and short term interest rates allow umwégtigate the behaviour of

ri sk premiums in summer and winter. As we
suggests leavinthe stock market altogether. Eveammer returns are significantly lower
than winter returnsinvestors might still be bettasff to remain in the markeif these
returns are greatehan the risk free rateHence, one could argue that a better test of the
Sell in May effect is whether excess returns jpositive during summer. If summer returns
are not significantly differentrém (or even significantly lower than) interest rates the
market wisdom seems to holds. Tiesults ofthis test will, ofcourse correlatepositively

with the Bouman and Jacobsen (2002) ta#tile the Bouman and Jacobsen (20@R)eals

an interesting p&trn,the advantageof ournewtest are twefold. Firstly, this test is more

in line with the actual market wisdgmnd additionally, this new testllustrates much more
clearly what makes the anomaly interesting beyond a market efficiency point ofitvinew

only violates the notion that returns should be difficult to predict, but also that there is no
risk return trade off during long prexdable time periods. In Figure We plot the risk

premia in summer (as in Figure Ayt add the winter risk pramfor comparison.

Please insert Figure dround here.

Table 2compares the total return and risk premiumdMeein two émonth periods for 65

marketsFor comparison we also include the Halloween dummy based on the old test.

Pleaseansert Table Zaround here

17



We observe the presence of negative summer risk premnil5 out of 65countries. h 8
countries these risk premia are significantly below z@nerageexcesssummer returns

are lower than winter returns for most of the countries exaap8fmarkets. Summer
returns tend to be insignificant even befaleducting the risk free ratéhis is in striking
contrast with winter(excess)returns which are often significantly greater than zero,
especially in developed and emerging markétisen we pool the data we find thaver the
entire 33348 monthly observatione average risk premiurduring 6month summer
period is-1.17% (tvalue 3.36) comparewith 4.89% (tvalue 14.52 during the winter
months period. Thimegative excess return durisgmmer is worrying from a risk return
perspective. Why would risk averse investors invest during summer if all historical data tell
them that if past returns offer any indications for future returns, thasmseare likely to

be negative? Note that thisding also indicates that explanations solely based on changes
in risk aversion of investors might not fully explain #féect. The coefficient estimates of

the Halloween dummy is statistically signifitain 34 (and 32) of the 66 ount r i es 6
return indices (and risk premium indicegjjich is even more pronounced than theiltss

for our price return indices as waill show below.*® Substantial risk differences might
explain a huge difference in returns between summer andrwithbwever, simple standard
deviations do not indicate a difference. If anything risk is higher during summer. We

address imore detail later iA\ppendix 3

5. The Halloween indicator revisited

As noted before the existence of a Halloween effect has teleated. It may be good to
consider some of the argemis put forward in the debate. We do this based on the old test
which allows comparison with previous results in the literature. We also use price indices
as this allows us to test an even bigger damp countries (and as we have shown above
dividends hardly seem to affect resultdloreover, we include some additional tests that

may help shed further light on what or what may not cause this effect.

9 This also reinforces the finding of Zhang and Jacobsen (2013) that there is no strong seasonal effect in
dividend payments.
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5.1 Out of sample performance

To be relevant wenustfirst insurethatthe Halloween effect still exists beyond thegoral

Bouman and Jacobsen (20G2)dy.Ther analysisendsin August 1998 Campbell (2000)

and Schwert (20023uggest that if an anomaly is truly anomalatisshould be quickly

arbitraged away by rational investo(dlote that this ajument also should have applied to

the Bouman and Jacobs€002) study itself as the market wisdomas knownbefore

their sample perioyl. Many anomaliesndeedseem to follow he theoretical prediction

McLean and Pontiff (2014) investigates the performance of 95 published stock return
predictors out of sample and post publicatic

onaverage after takingtatistical biassinto account.

To investigatewhether theHalloween effechas weakened, we start with an out of sample
testof the Halloween effect in th&7 countrieeexamined in Bouman and Jacobsen (2002)
Table 3compares irsample performance for the period 1970 to August 99#h out-of-
sampleperformanceor the periodof September 1998 to November 2011. Tiasample
testusing a different datasetesens similar resultso Bouman and Jacobsen (200&jth
stock market returns from November through Apeinghigher than from May through
Ocober in 34 of the 37 countries, and the differebemgstatistically significant in 2@f

the countries. Although a small sample size may reduce the power of the test, the out of
sample performace is still very impressiveAll 37 countries show posite point estimates

of the Halloween effector 15 countrieghe effect isstatistically significanbut of sample

The Halloween effect seemst tohave weakened in the recent years. Moreover, the point
estimates in the owudf-sample test of 18 countriese even higher thaior the insample
test. The averagecoefficient estimatén the out-of-sample testg is 8.9%6, compaedto 8.26

in the insample testColumrs 4 and 7 show the percentage of years that Novedpel
returns beats Ma@ctober returns in the sample for each courttost of the countries

have a vale greater than 50%uggeshg thatthe positive Hallowen effect is not due to

2 |n their study, they have 18 coumtrs 6 data starting from January 1970, 1
countries starting from 1988. Ourgample test begins from 1970 for those countries with data available in

our sample prior to 1970. We use the earliest data available in our degéeseto Table 1 for the starting

data of each country) for the 7 countries for which data starts later than 1970.
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outliers. It is ove 10 years since Bouman and Jacobsen (2002) published their study, the

Halloween effect still remain significant making it an even more puzzling anomaly.

Please insert Table &ound here

5.2 Overall results

Using all historical data for all countries available seems the most logical vdealtevith
sample skection bias and data mining issuédl 56,679 monthly observations for all 109
countries over 319 yeambined (reported ithe first rav of Table 4 give a general
impression of how strong the Halloween effect is. Eaerage6-month winter return
(November through Aprilis 6.9%, compaedto the summer returiMay through October)
of 2.4%. This difference between wter and summer returns 4&5%, highly significant
with a tvalue of11.42 Despitethe possibility that thestatistical significancenight be
overstated due torosscorrelationsbetween marketshese resultslo provide an overall
feeling of the strength ofthe Halloween effectTo catrol for these cross correlations we
consider he Halloween effectising the world index returns in the secomdw. These
reveala similar result.The average @nonth winter returns 4.9% (t-value 3.64 higher

thanthe 6-month summer return

Pleasensert Table 4around here

5.3 Country by country analysis

Many explanations suggest crassuntryvariationsof the strength of the Halloween effect
This section conducthe most comprehensive crasstion Halloween effecanalysison
all 109 countries with stock market indices availabl@he evidence showshat the

Halloween effect is prev@nt around the world to the extent that the mean returns are
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higher for the periodf NovemberApril than for May-October in 82 out of 108ountries
and that the difference is statistically significant in 35 countries, comgdo only 2

countries having significalythigher MayOctober returns

5.3.1 Market development status, geographical location and the Halloween effect

Figure §A-D) plots the NovembeApril and the MayOctoberprice returrs for all 109
countries in four charts grouped by market classificateach chart is ordered by
descending summer returns. An overall picture is that the Halloween effect is more
pronounced in dealoped and emerging markets than in the frontier and raretjest
markets. Figure&\ comparsthe two 6month period returns for the 24 developed markets
with Finland being the only exception, 23 countries exhibit higher average Nové&mider
returrs than MayOctober retura. The differences are quite large for many countries
primarily due to the low returns during M#&ctober,with 12 countries even hag
negative average rens for the period Mayctober.The char for emerging margts
(Figure 5B) shows a similar patterri9 of the 21 countries have Novemti#gril returns
thatexcesd the May-October returg, and 7 countries have negative mean rattonMay-
October. As we move to the frontier and rarely studied markets, this pattern becomes less
distinctive. Figure 5-C and 5D revealthat 21 out of 30 (7@6) countries in the frontier
markets and 19 out of 34 (B9 countries in the rarely studied markets have November
April returns greater thanheir May-October retura

Please isert Figure 5around here

Table 4provides statistical support for the Halloween effect across couniifestable

reports average valseand standard deviatisrfor the two 6month period returnsthe
coefficient estimateand tstatistics for the Halloween regressiBquation (1) as well as

the percentage of years thidite NovemberApril returns beatthe May-October retursa for

each country. The countries are grouped based on market classifications and geographical
regiors. For the developed markegsstatistically significant Halloween effect is prevalent

not only amonghe European countries, but alamong thecountries located in Asia and
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North America. In fact, the strongest Halloween effect in our saimpieJapanwhich has

a difference in return®of 8.3% with a {statistic of 3.37 The Halloween effect is
statistically significant in 17 out of 24 (71%) developed markéke Middle East and
Oceania are the only two continethere none of the countries exhib# significant
Halloween effectThis difference inthe two 6-month returns cannot be justified by risk
measured with standard deviatiprsnce we observe similaor even lowerstandard
deviationsin the NovemberApril returns The number of countries with statistically
significant Halloween effect reduces as we move to less developed maukeisg 21
emerging countries, 10ountries have Novembépril returns significantly higher than
their May-October returns. The Halloween effect is more prevaleAsian and European
countries tharin other regionsBrazil is the only country in North and Soutmerica
where we find a significant effedeor the frontier markets Itaough over 70% (21/300of

the countries show higher average returns during Novemmér than during May-
October, only4 countries have significantstatistics. For the rarely studied markets, the
countries witha significant Hallaveen effect drops to 4 out of 3At this stage we are still
not able to identify the root of this seasom@omaly, nonetheless, over the total 109
countries, we only observe 2 countries (Bangladesh and NepathHedfnontier and rarely
studied marketgroupsg to have a statistically significant negative Halloweefedtf the
overall pictureso far at leassuggestshatthe Halloween effect is a puzzling anomaly that
prevaik around the world. Another interesting observation that might be noted from the
table isthat amongthe countries witha significant Halloween effect, the difference
betweentwo 6-mont period returns is much larger for the countries in the emerging,
frontier and rarely studied markets than for the countries in the developed marlets. Th
average difference in@onthreturns among countries with significant Halloween efiiect
the devabped markets i5.7%6, comparing to 3.5% in the emerging marketsQ 3% in the
frontier markes and 1446 in the rarely studied marketdowever, ve need to be careful
before making any judgement on the findsigce the samplsize tend to be smaller in
emerging, frorier and rarely studied market® addition, the observatioms those newly
emerged markets terid be more recent. If theverall strength of the Halloween effect is
stronger in recent samples than in earlier samplesnay observe higheoomt estimaes

for the countries with shortesample periodsWe will address this issuley conducing
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cross sectional comparison withthe same time interval using syderiod analysisn
Section 54.

5.4 The evolution ofthe Halloween effect over time
5.4.1 Pooledsub-sample periodegression analysis

We provide an overviewf how the Halloween effect has evolved over time using time
series analysis by pooling all countries in our sample together. This gives us a long time
series data from 1693 to 201We divide the entire sample intbirty-one 10-year sub
periods and compare the two-®onth period returnsn Table 5 These sulperiod
estimates allow us to deteehetherthere is any trendver timein general The second
column reports the number of countries in eachsiind. There is only one country in the
sample during the entire eighteenth centumgreasingto 6 countries by the end of 1900.
The number of countries expands rapidly in the late twigntientury and reaches 103

the most recent subsample period. Columns 4 to 7 report the mean returns and standard
deviations for the two-Bnonth periods. The averagen®nth return over the entire sample
during NovembeiApril is 6.9%, compaed to only 2.4% for the periodof May-October.
Figure 6 graphicallyplots the émonthreturn differences of 310-year subperiods 24 of

the 31 10-year subperiods have Novembepril returns higher thantheir May-October
returrs. In addition, there is not much difesice between the volatilities in the twar®nth
periods if anything, the standard deviation in Novembgril tends to be even lower than

in May-October. For example, therBonth standard deviation over teatire sample is
17.3% for NovemberApril and 19.9% for May-October indicatingthatthe higher return is

not due to higher riskat least measured by the second moment. Colunansi8 of Table

5 show the Halloween coefficients dEquation (1) and the correspondingstatistics
corrected with NeweyVest standard errors. Althoughe NovemberApril returns are
frequently higher tharnthe May-October returns, the-dtatistics are not consistently
significant until the 1960s. For the most recent 50 years, the Halloween effect is very

persistent and econacally large. The Novembehpril returns areover 5% higher thathe

% To be precise, the first sygeriod is 8 years from 1698710 and the last syferiod is about 11 years from
2001 toJuly 2011.
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May-October returain all of the subperiods, and this difference is strongly significant at
the 1% level® We report the percentage of times that Noverfqsil returns beat May

Octoberreturrs in the last column. This neparametric test provides consistent evidence
with the parametric regression te24 of the 31 sulperiods have greater returns for the

periodof NovemberApril thanfor May-October for over 50% dheyears.

Pleasensert Table 5 and Figure &ound here

The standard errors estimated from pooled OLS regressions may be biased due to cross
sectional correlations between countries. Thus, we also reveal the trend of the Halloween
effect in the GWwaoldbirdéx reurngrann@lp @ RP011D Rigura @oss

the Halloween effects using h@ar, 3Gyear and 5§/ear rolling window regressions. The

dark solid line shows the coefficient estimates of the eféaatwe also indicate the upper

and lower 95% condience intervels for the estimates with lighter dotted liné& plots

reveal that the Halloween effect is quite prevelant over the previous century. For example,
with a 50year rolling window, the Halloween effect is almabtiays significantly positive.

Even with a 16@year rolling window, which is a considerably small sample size, the
coefficient estimates only appears negative in the 1adfisnd the World War Il periodin
addition, all of the plots exhibit an increasing trend of the Halloween efttingt from
aroundthe 1950s and 1960s. The point estimdtagebecome quite stable sintdee 1960s.

Please inserFigure 7aroundhere

5.4.2Country by country subsample period analysis

Understanding how persistent the Halloween effect is and whemetged and beose

prevalent among countries is important since it may help to validate some explanations

#2\We aknowledge that there are many problems with this simple pooled OLS regression technique. Our
intention here is, however, only to provide the reader with a general indication on the trend of the Halloween
effect over time. The panel data analysis usirgndem effects model also gives a similar conclusions.

24



while ruling out others. To be specific, if the Halloween effectrédated to some
fundamental factors that do not change over time, one would expect a very persistent
Halloween effect ithe marketslf the Halloween effect is triggered by sofoedamental
changef institutional factorsn the economy, we would expect to observe thddween

effect emergng around the same periodlternatively, if the Halloween effect is simply a
fluke or a market mistake, we would expect arbitragers to take the risklessweofjivith

a weakening Halloween effect following its discovdrgnger tme series data is essential
for the subsample period anal ysi s. I n this
data into several 1@ear subsample periods to tegiether or nothere is any persistence

of the Hallowen effect in the markeDespte small sample size may reduce the power of
the test, w choose 1§ear subsampldsr the purpose teeveal the trend of the Halloween
effect. Table6 presents the syberiod results for 28 countries that meet the sample size
criterion, grouped according to market classification and regions. It consists of 20 countries
from the developed markets, 6 from the emerging markets and 2 from the rarely studied
markets. Geographicallywe have 14 countries ikurope, 2 countries in Oceania, 2
countries in Asia, 1 African country, 3 North American countries, and 5 countries from
Souh America The table reports coefficient estimates arsdatistics of the Halloween
effect regressionof the whole sample period and 4dbsample periods. The syderiod
analysis not only enables us to investigate the persistence of the effect for each individual
country,butit also allows a direct comparison of the size of the anomaly between countries
within the same time frame. The Halloween effect seerbe #phenanenon that emerges

from the 1960s and e become stronger over timespeciallyamong theEuropean
countries The coefficient esthates become positive in 27 the 28 countries, in which 4

are statistically significant during the 10 ygseriod from 1961to 1970. The number of
countries with statistically significant Halloween effect keeps growing with. tiBuds

period 19912000 shows the strongedtalloween effectespecially forthe Western
European countrie®©f 27 countries25 have loweaverageMay-October returns than the

rest of the year, in which 14 countries are statistically signifidarg groupcomprises of

all theWestern European countries except Denmiarladdition, the sizes of the Halloween
effects are much stronger in Europeanntaas than in other area8lthough themost

recent 10 year period reveah weaker Halloween effect, the higher NovemBeiril
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returrs are presenin all the markets except Chil€or the five 10year subperiods since
1960, the point estimates are psisitly positive in Japan, Canada, the United States,
Australia, New Zealand, South Africa and almost all western European countries except
Denmark, Finland and Portug&ountries like Austria, Finland, Portugal and South Africa
that do not have a Hallowa effect over the whole sample also exhibit a significant
Halloween effect in the recent spleriods.The sizes of the Halloween effect in recent
subsample periods are also considerably larger cadparthe earlier sulperiods and
whole sample periodsSince the data for most of the emerging/frontier/rarely studied
markets that have a Halloween effect starts within the past 30, yeave focus our
comparison to the most recent 30 year-pahbods, the difference in size of the Halloween
effect betweerthe developed markets and less developed markets noted jrevious
section inTable 4is reduced substantially: The average size of the coefficient estimates for
the countries with significant Halloween affein developed markets is 1%7for the
period of 20062011, 186 for 19912000 and 16 % for 1981-1990.The Halloween effect

does not appear in Israétdia, and all the countries locatedSouth American area.

Please insert Table &ound here

6. Economic significance

6.1 Out-of-sample performance in 37 countries examined in Bouman and Jacobsen
(2002)

Bouman and Jacobsen (200&evelop a simple trading strategy based on the Halloween
indicator and the Selh-May effect, which invests in a market portfolio at the end of
October for sixmonths and sells the portfolio at the beginning of May, using the proceeds
to purchase risk free short term Treasuthsband hold these from the beginning of May to
the end of October. They find that the Halloween strategy outperforms a buy and hold
straegy even after taking transaction costs into account. We investigate tbesaumple

performance of this trading strategy in this section
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Please insert Table &ound here

Our approach is to see how investors might profit from the Halloween efféyiffollow

the Halloween trading strategidf®m November 1998 to April 201ITable 7shows the
out-of-sample performance of the Halloween trading strategy relative to the Buy and Hold
strategy of the 37 countriesiginally tested in Bouman and Jacobsen (2002¢ use 3

month Treasury Bill Yieldin thelocal currency of each country as the risk free rate. The
annualsed average returns reported in the second and the fifth columns reveal that the
Halloween strateg frequently beats a buy and hold strategihe Halloween strategy
returns are higher than thry and hold strategy in 31 of the 37 maskelhe standard
deviations of the Halloween strategy are always lower than the buy and hold strategy, this
leacs the Sharpe ratios of the Halloween stratetyy be higher than the buy and hold
strategy in all 37 markets except Chiléhe finding indicateshat after the publication of
Bouman andatobsen (2002), investors usitige Halloween strateggre stillable to mak

higher risk adjusted returtisanusing thebuy and hold strategy

6.2 Long term performance of the Halloween strategy in the UK data

With the availability of long time series ddia UK stock market returns, evare able to
examine the performance of this Halloween strategy 808iyears.Investigating the long

term performance of the strategy timle UK market is especially interesting, since the
United Kingdom is the origin of the markatlageii Se | | i n May ahad go
been referredo as an old market saying as lgaas 1935indicatingthat UK investors are

aware of therading strategy ovelong timeperiod

Table 8presents the performance of the Halloween strategy relative to the buy and hold

strategyover different subsample periods.

Please insert Table 8 around here
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The average annual returns reported in the second and the fifth columns reveal that the
Halloween strategy consistently beats a buy and hold strategy over the arnhple period,

and in all 100year and 5@ear subsamples. It only underperforms the buy and hold
strategy in one out of ten of tl&0-year subsamples (194B70). The magnitude with

which the Halloween strategy outperforms the market is also considerable. For example,
the eturns of the Halloween strategy are almost three times as large as the market returns
over the whole sample. In addition, the risk of the Halloween strategy, as measured by the
standard deviation of the annual returns is, in general, smaller than fouyhend hold
strategy. This is evident in all of the sample periods we examine. Sharpe ratios for each
strategy are shown in the fourth and seventh columns. Sharpe ratios for the Halloween
strategy are unanimously higher than those fer iy and hold sategy. Table &lso

reveals the persistence of the outperformance of the Halloween strategy within each of the
subsample periods by indicating the percentage of years that the Halloween strategy beats
the buy and hold strategy. Over the whole sample peribd Halloween strategy
outperforms the buy and hold strategy 63.09% (200/317) of the years. All b@@hear
and50-year subsample periods have a winning rate higher than 50%. Only one36f the

year subsamples has a winning rate below 50% (1940,43.33%).

Most investors will, however, have shorter investment horizons than the subsample periods
used above. Using this large sample of observations allows us a realistic indication of the
strategy over different shorerm investment horizons. Tabf contains our results. It

compares the descriptive statistics of both strategies over incremental investment horizons,
ranging from one year to twenty years. Returns, standard deviations, and maximum and
minimum values are annusdéd to make the statisticof different holding periods

comparable. The upper panel shows the results calculated from overlapping samples and

the lower panel contains the results for {omerlapping samples.

Please insert Table &ound here.
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The two sampling methods produce similar results. For every horizon, average returns are
significantly higher for the Halloween strategy: Roughly three times as high as for the buy
and hold strategy. For shorter horizons the standard deviation is lowtefétalloween
strategy than for the buy and hold strategy. For longer investment horizons, however, the
standard deviation is higher. This seems to be the result of positive skewness, indicating
that we observe more extreme positive returns for the Ha#lavstrategy than for the buy

and hold strategy. The frequency distribution plot$-igure 8confirm this. The graphs

reveal that the returns of the Halloween strategy produce less extreme negative values, and

more extreme positive values, than the buy laold strategy.

Please insert figure 8round here.

This is also confirmed if we consider the maximum and minimum returns of the strategies
shown inTable 9 Except for the ongear holding horizon, the maximum returns for the
Halloween strategy of tferent investment horizons are always higher than for the buy and
hold strategy, whereas the minimum returns are always lower for the buy and hold strategy.
The last column of Tabl 9 presents the percentage of times that the Halloween strategy
outperforns the buy and hold strategy. The results calculated from the overlapping sample
indicate that, for example, when investing in the Halloween strategy for anrye@vo
horizon over the 317 years, an investor would have a 70.57% cbilneaing the market.

The percentage of winnings computed from the-oeerlapping sample, shown in the
lower panel, yield similar results. Once we expand the holding period for the Halloween
trading strategy, the possibility of beating the market increases dramaticallyintfestor

uses a Halloween strategy with an investment horizon of five years, the chances of beating
the market rises to 82.11%. As the horizon expands to ten years this probability increases to
a striking 91.56%.

As a last indication of the persistency of the Halloween strateglye UK marketover

time, in Figure 9we compare the cumulative annual return over the three centuries. The

buy and hold strategy hardly shows any increase in wealth until T@%® thatthis is a
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price index and the series do not include dividends). The cumulative wealth of the

Halloween strategy increases gradually over time and at an even faster rate since 1950.

Please insert figure 8round here

7. Methodological issues
7.1 Sample &e and the Halloween effect

From Table 4we observe that the Halloween effect is stronger in the developed markets
than in the other markets. The sample size for the developed market tends, however, to be
considerably larger than the sample size tlte emerging, frontier, or rarely studied,
markets. For example, the country with the smallest sample size among developed markets
is Norway, which has 40 years data starting from 1970, while the sample starting date for
many less developed countriesai®und the 1990s, or even after 2000. The difference in
the strength of the Halloween effect between developed markets with large sized samples
and other markets with small sized samples may not have any meaningful implication, as it
may just be caused lmpise. The importance of a large sample size to cope with noisy data

is emphasized ihakonishok and Smidt (1988 that:

fiMonthly data provides a good illustration of Black's (1986) point about the
difficulty of testing hypotheses with noisy data. It is quite possible that some
month is indeed unique, but even with 90 years of data the standard deviation of
the mean monthlyeturn is very high (around 0.5 percent). Therefore, unless the
unique month outperforms other months by more than 1 percent, it would not be

identified as a special month. o

We examine whether there is a possible linkage between the Halloween effeceand th
sample size among countrieBigure 10 pl ot s each countryods numb

against its Halloween regressiosstatistics. Two solid lines ab p&v @indicate 5%
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significance level, and two dotted linescat p& undicate a 10% significance lek

The graph reveals that a small sample size seems to have some adverse effects on detecting
a significant Halloween effect. In particular, a large proportion of countries with an
insignificant Halloween effect is concentrated in the area of below $6Qn@ 40 years)
observations, with most of the negative coefficient estimates from those countries with less
than 360 (30 years) observations. As the sample size increases, the proportion of countries

with a significant Halloween effect increases as well.

Please insert Figur&0around here

If we follow the advice of Lakonishok and Schmidt (1988) to the letter and only consider
countries for which we have stock market data for more than ninety years, we find strong
evidence of a Halloween effect. It igysificantly present in 13 out of these 17 countries
and the world market index. Three countries (Australia, India and South Africa have
positive coefficients that are not significant and only for Finland we find a negative but not

significant Halloween ééct.)

The long time seriesf over 300 years UK monthly stock market index retaifemns us to
addres this issue in another way using rolling windows larger than 90 yeaysre 11
extend the evidence in Zhang and Jacobsen (2@ib#) shows thélalloween effecbf the
UK marketover 100year rolling window regressions The dark solid line indicates the
estimates of the Halloween effect, and the light dotted lines show the 95% confidence
interval calculated based on Newdest standard error§he Halloween effect seems to
be persistentlypresent in the UK markdbr a long time periodPoint estimates for the
effect arealways positiveand the size of the effect is quite stablethie eighteenttand
nineteenthcenturies Even with this large sapte size,however,the effect is not always
statistically significant. The first half of the twentieth century shows a weakening
Halloween effectConsistent with the results @ie world index inFigure 7and the sub
sample period analysis in TalBeand6, theHalloween effect keeps increasing in strength

starting fromthe second half of thewventiethcentury.
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Please insert figurd1around here.

7.2 Time varying volatility and outliers

To verify theimpact of volatility clustering and outliers in the monthly index retueralso
show the rolling window estimates controlling foonditional heteroscedasticity usiag
GARCH model (Figurel2) and outliers using OLS robust regress (Figurel3). We use
a GARCH (1, 1)model sincethis simple parsimonious representation generally captures
volatility clustering well inmonthly data with a window d0 years or more (Jacobsén

Dannenburg, 2003Y.he model is given by:

i T 0o - h

woo | | - - 2

For the robust regression, we use theedfimation introduced by Huber (1973), which is
considered appropriate when the dependent variable may contain outliers.

Please insert figie 12 and figure B around here

The resuls from the GARCH rolling windovare consistent with the OLS regressions. The
estimates of the Halloween effect are always positive over the three centuries, and the
strength of the effect reduces during the finstif of the twentieth century while it
increases in the second half of the cent@tthough the resulfrom therobust regressions
reveals a similar trend, the point estimates become negative during the 1940s and 1950s.

7.3 Measuring the effectwith a six month dummy

Powell et al.(2009) question the accuracy of the statistical inference drawn from standard

OLS estimation with Newey and West (1987) standard errors when the regressor is
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persistent, or has a highly autocorrelated dummy variablettendiependent variable is
positively autocorrelated. They suggest that this may affect the statistical significance of the
Halloween effect. This argument has been echodterson (2007). élvever, it is easy to
show that this is not a concern here. Wl fthat statistical significance is not affected if

we examine the statistical significance of the Halloween effect usmgrth summer and
winter returns. By construction, this hgkarly Halloween dummy is negatively
autocorrelated. Powelt al. (2009 show that the confidence intervals actually narrow
relative to conventional confidence I nterv
negative.This causes the standardtatistics to undereject, rather than oveeject, the

null hypothesis of no feect. Thus, as a robustness check, it seems safe to test the
Halloween effect using standargtatistics adjusted with Newey and West (1987) standard
errors fromsemiannual réurn data Table 10presentsthe coefficient estimates and t

statistics.

Please insert Table 1&ound here.

The results drawn from serannual data do not change our earlier conclusion based on
monthly returns. If anything, these results show an even stronger Halloween effect. The
periods with significant Halloween effectsonr earlier tests remain statistically significant,
with t-values based on serannual data. The first hundred years (:8880) period was

not statistically significant using the monthly data, but now becomes significant at the 10%
level. As a final testwe use a simple equality in means test. In this case, we also reject the
hypothesis that summer and winter returns are different, with almost the same, highly
significant, tvalue (4.20).
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8. Conclusion

This study investigas the Halloween effeébr 109 countriesmarket price returns and 66

market total returns and risk premiwwerall the period for which data isavailable.

Based on 33,348 monthly returns, we find an overall historical market risk premium of
3.7%, however, this premium is st contributed from the returns generated from
Novembe+April, overall, summer returns (Ma@ctober) is significantly lower than the

risk free rate by 1.17%, 46 out of 66 market show negative average risk premium during
summer time. This finding does natly challenge the notion of market efficiency but also

defies traditional economic theory in an even more fundamental way.

The Halloween effect is prevailing around the world to the extent that pre=areturns

are higher for the periodf NovemberApril than for May-October in 81 out of 108
countries, and the difference is statistically significant in 35 countries cethfgaonly 2
countries having significalyt higher MayOctober returnsTheresults are even stronger if

we considettotal returrs and risk premiums: 58 out of 66 (56 out of 66) countries show
positive point estimates on the Halloween effect in the total return (risk premium) series, in
which the effect is statistically significant in 34 (32) countri€ur evidence reveathat

the size ofthe Halloween effect does vary cresation. It is stronger in developed and
emerging markets than in frontier and rarely studied markets. Geographically, the
Halloween effect is more prevalent in countries located in Europe, North AraedcAsia

than in other areasSubsample period analysis shothat the strongest Halloween effect
among countries are observéad the past 50 years since 19@@d concentrated in
developed Western European countries.

The Halloween effect is still preseotit-of-sample in the 37 countries used in Bouman and
Jacobsen(2002) The out-of-sample risk adjusteghayoff from the Halloween trading
strategyis still higher thanfor the buy and hold strategyn 36 of the 37 countriesVhen
considering trading strateg assuming different investment horizons, the UK evidence
reveals that investors with a long horizon would have remarkadhdis of beating the

market with, for example, an investment horizon of 5 years, the chancesthbat
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Halloween strategy outperforntise buy and hold strategy is 80%vjth the probability of

beating the market incraag to 90% if we expand the investment horizon to 10 years.

Overall, our evidence suggedhat the Halloween effect is a strongarketanamaly that
has strengthened ratherathweakened in the recent ygaPlausible explanationsfahe
Halloween effect should be able to allder time variation in the effect and explain why

the effect has strengthened in the E&years.
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Table 1. Summary statistics formarket price returns, total returns and risk premiums

The table presesstarting date, ending dasednumber of observations, as well as some basic descriptive staftstit®9 market price indices, 65 market total return indices, and the
world index The statistics for pooled price returns are calculated based on 109 stock market price indices, while for pooled sotaldatsknpremiums are calculated based on 65
stock market total return indices. Risk premium is the difference between mtotdilynarket returns and risk free rates. Mean staddard deviatioexpressed as percentage are
annualised by multiplying by 12 amtp ¢ t-value shows if the mean is significantly different from z&ountries are grouped basedtbaMSCI market classi¢ation and geographical
regions.*** denotes significance at 1% level; **denotes significance at 5% level;dt=nsignificance at 10% level.

Status Region Country Price Return Total Return Risk Premium
Start End Obs Mean t-value StDev Start End Obs Mean t-value St Dev Mean t-value St Dev
World 02-1919 07-2011 1110 4.17 3.03** 13.23 01-1926 07-2011 1027 8.38 5.29 *** 14.67 - - -
Pooled 109 countries 02-1693 07-2011 56679 9.24 24.05** 26.39 - - - - - - - - -
Pooled 65 countries - - - - - - 09-1694 07-2011 33348 10.75 22.69 *** 24.99 3.72 7.65 *** 25.10
Developed Asia HongKong 08-1964 07-2011 564 11.52 2.44* 32.42 01-1970 07-2011 499 15.79 3.01 ** 33.81 9.85 187 * 33.95
Japan 08-1914 07-2011 1154 6.30 2.84** 21.77 01-1921 07-2011 1077 10.91 5.10 *** 20.27 5.82 2.86 *** 18.91
Singapore 08-1965 07-2011 552 7.04 2.05* 23.32 08-1973 07-2011 456 6.69 1.56 26.52 2.39 0.55 26.57
Europe Austria 02-1922 07-2011 1018 9.04 3.02** 27.52 01-1970 07-2011 499 7.43 244 **  19.67 1.43 0.47 19.71
Belgium 02-1897 07-2011 1302 3.91 2.27* 17.90 01-1951 07-2011 727 8.85 4.54 *** 1519 2.81 1.44 15.21
Denmark 01-1921 07-2011 1086 4.31 3.18** 12.87 01-1970 07-2011 499 11.51 4.28 ** 17.35 3.72 1.37 16.66
Finland 11-1912 07-2011 1179 830 4.01** 20.51 11-1912 07-2011 1179 13.14 6.25 *** 20.84 6.36 3.02 *** 20.89
France 01-1898 07-2011 1348 6.67 3.76** 18.82 01-1898 07-2011 1348 10.08 5.61 *** 19.02 4.92 2.66 *** 19.19
Germany 01-1870 07-2011 1692 255 1.21 25.03 01-1870 07-2011 1692 5.71 188 * 36.07 0.60 0.20 36.10
Greece 01-1954 07-2011 690 951 2.74** 26.33 01-1977 07-2011 415 14.12 257 **  32.37 2.47 0.45 32.29
Ireland 02-1934 07-2011 930 5.67 3.06** 16.29 01-1973 07-2011 463 10.67 2.84 *** 23.35 2.81 0.75 23.31
Italy 10-1905 07-2011 1264 5.44  2.33** 23.95 01-1925 07-2011 1038 10.30 3.78 *** 25.34 3.86 1.42 25.36

Europe Netherlands 02-1919 07-2011 1086 3.65 2.05** 16.97 01-1951 07-2011 727 10.31 4.71 ** 17.05 6.00 2.73 *** 17.11

Norway 01-1970 07-2011 499 10.81 2.86** 24.37 02-1980 07-2011 378 11.71 254 ** 2586 3.59 0.78 25.95
Portugal 01-1934 07-2011 897 6.09 1.70* 30.93 02-1988 07-2011 282 3.98 0.98 19.68 -2.18 -0.53 19.81
Spain 01-1915 07-2011 1116 535 2.98*+* 17.31 04-1940 07-2011 856 11.35 5.32 *** 18.01 4.70 220 ** 18.08
Sweden 01-1906 07-2011 1265 5.50 3.35 *** 16.86 01-1919 07-2011 1111 9.65 542 *** 17.13 4.39 2.46 ** 17.15
Switzerland 01-1914 07-2011 1155 3.19 2.05 ** 15.24 02-1966 07-2011 546 6.92 2.85 *** 16.41 3.76 1.54 16.45
United 02/1693 07-2011 3817 1.44 1.86* 13.86 09-1694 07-2011 3798 6.52 9.20 *** 1261 2.10 2.96 *** 12.61
Kingdom

Mid East lIsrael 02-1949 05-2011 748 23.66 8.08** 2312 01-1993 05-2011 221 9.90 1.89 * 22.49 1.93 0.37 22.52

North Canada 12-1917 07-2011 1124 5.03 3.02 *** 16.12 03-1934 07-2011 929 941 550 ** 15.05 4.85 2.82 *** 15.14

America  ynjted States 09/1791 07-2011 2639 2.81 2.77** 1506 02-1800 07-2011 2538 8.10 7.77 ** 1517 4.07 3.90 ** 1521

Oceania  Australia 02/1875 07-2011 1638 4.99 431** 13.51 07-1928 07-2011 997 10.87 6.33 *** 15.65 5.66 3.29 ** 15.69
New Zealand 01-1931 07-2011 967 4.33 2.73** 1422 07-1986 07-2011 301 5.00 1.34 18.67 -3.01 -0.80 18.91




Table 1. (continued)

Status Region Country Price Return Total Return Risk Premium
Start End Obs Mean t-value StDev Start End Obs Mean tvalue StDev Mean t-value  StDev
Emerging  Africa Egypt 01-1993 07-2011 222 -7.37 -0.28 112.88 10-1996 07-2011 177 1391 1.71 * 31.22 493 0.61 31.25
Morocco 01-1988 07-2011 279 13.49 4.36** 14.93 04-1994 07-2011 208 13.78 3.65 *** 1571 8.77 2.33 ** 15.69
South Africa 02-1910 07-2011 1218 7.67 4.61** 16.76 02-1960 07-2011 618 15.19 5.03 ** 21.68 6.05 1.99 ** 21.75
Asia China 01-1991 07-2011 247 14.83 1.40 48.14 01-1993 07-2011 223 0.01 0.00 36.12 -4.86 -0.58 36.23
India 08-1920 07-2011 1080 5.88 2.89** 19.26 01-1988 07-2011 283 17.48 2.70 *** 3147 4.09 0.62 28.51
Indonesia 04-1983 07-2011 340 13.13 2.25* 31.02 01-1988 07-2011 283 19.50 2.40 * 39.45 540 0.66 39.77
Korea 02-1962 07-2011 592 13.47 2.42* 39.03 02-1962 07-2011 592 21.53 3.83 *** 39.52 9.23 164 39.53
M alay sia 01-1974 07-2011 451 729 1.64 27.19 01-1974 07-2011 451 9.69 210 ** 2824 5.40 1.17 28.30
Philippines  01-1953 07-2011 703 2.87 0.76 28.93 01-1982 07-2011 355 15.23 280 *** 2957 2.65 0.49 29.65
Taiwan 02-1967 07-2011 534 10.16 2.04** 33.21 01-1988 07-2011 283 8.02 111 34.95 4.18 0.58 34.99
Thailand 05-1975 07-2011 435 6.70 1.38 29.14 05-1975 07-2011 435 11.60 227 * 30.84 6.58 1.15 30.66
Europe Czech 10-1993 07-2011 214 7.07 0.99 30.06 12-1993 07-2011 212 10.46 1.60 27.48 5.30 0.81 27.61
Republic
Hungary 01-1995 07-2011 199 16.01 2.10** 30.99 01-1995 07-2011 199 16.21 2.13 ** 30.92 3.72 049 30.80
Poland 05-1994 07-2011 207 5.28 0.66 33.44 05-1994 07-2011 207 8.43 1.09 32.12 -3.60 -0.46 32.39
Russia 10-1993 07-2011 213 41.72 3.42** 51.37 01-1995 06-2011 198 16.05 1.13 57.44 -8.42 -0.63 51.58
Turkey 02-1986 07-2011 306 43.29 4.07** 53.65 02-1986 07-2011 306 47.51 4.48 *+* 53.53 -5.58 -0.53 53.49
North M exico 02-1930 07-2011 978 16.21 5.70** 2566 01-1988 07-2011 283 26.33 4.64 *** 2754 6.82 123 26.88
America
South Brazil 01-1990 07-2011 258 67.65 5.56** 56.46 - - - - - - - - -
America  chjle 01-1927 07-2011 1015 27.36 8.52*%* 2953 01-1983 07-2011 546 18.94 6.05 ** 21.13 9.28  3.01 **  20.82
Colombia 02-1927 07-2011 1014 9.74 4.49** 19.94 01-1988 07-2011 283 16.92 1.44 57.05 -2.33  -0.20 57.50
Peru 01-1933 07-2011 943 31.15 7.05** 39.15 01-1993 07-2011 223 20.66 2.73 **  32.62 10.61 1.39 32.84
Frontier  Africa Botswana 06-1989 07-2011 266 19.29 6.18** 14.70 - - - - - - - - -
Ghana 01-1996 07-2011 187 11.62 2.48** 18.49 - - - - - - - - -
Kenya 02-1990 07-2011 258 7.11 1.38 23.94 - - - - - - - - -
M auritius 08-1989 07-2011 264 13.16 3.76** 16.42 08-1989 07-2011 264 18.09 520 ** 16.33 9.34 267 ** 16.45
Nigeria 01-1988 07-2011 280 20.69 4.62** 2161 - - - - - - - - -
Tunisia 01-1996 07-2011 187 3.44 0.82 16.62 - - - - - - - - -
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Table 1. (continued)

Status Region Country Price Return Total Return Risk Premium
Start End Obs Mean t-value StDev Start End Obs Mean t-value StDev Mean t-value St Dev
Frontier Asia Bangladesh 02-1990 07-2011 258 11.39 1.58 33.37 - - - - - - - - -
Kazakhstan 08-2000 07-2011 132 2453 2.13** 38.13 - - - - - - - - -
Pakistan 08-1960 07-2011 608 9.61 2.93** 23.34 01-1988 07-2011 280 15.08 1.97 ** 36.98 5.26 0.68 37.14
Sri Lanka 01-1985 07-2011 319 1590 3.18** 2581 06-1987 07-2011 290 16.91 2.94 ** 28.25 4.06 0.70 28.41
Viet Nam 01-2001 07-2011 127 6.66 0.52 41.63 - - - - - - - - -
Europe Bosnia And 11-2004 07-2011 81 -8.45 -0.68 32.26 - - - - - - - - -
Herzegowina
Bulgaria 11-2000 07-2011 129 12.34 1.13 35.83 11-2000 07-2011 129 22.03 197 ** 36.71 18.25 1.63 36.82
Croatia 02-1997 07-2011 174 491 0.58 32.44 - - - - - - - - -
Estonia 07-1996 07-2011 181 13.10 1.36 37.48 07-1996 07-2011 181 13.10 1.36 37.47 9.98 1.03 37.55
Lithuania 01-1996 07-2011 187 4.65 0.64 28.57 01-1996 07-2011 187 9.34 1.10 33.62 3.01 0.35 33.84
Romania 10-1997 07-2011 166 12.44 1.19 38.79 10-1997 07-2011 166 13.94 1.19 43.44 -18.11 -1.54 43.82
Serbia 08-2008 07-2011 36 -18.94 -0.54 60.86 - - - - - - - - -
Slovenia 01-1996 07-2011 187 6.66 1.04 25.32 01-1999 07-2011 151 4.73 0.90 18.57 -1.88 -0.36 18.33
Ukraine 02-1998 07-2011 162 19.19 1.59 44.43 - - - - - - - - -
Mid East Bahrain 07-1990 07-2011 253 3.48 1.18 13.57 01-2004 07-2011 91 2.98 0.53 15.55 0.35 0.06 15.52
Jordan 02-1978 07-2011 402 6.46 1.64 22.76 07-2006 07-2011 61 0.97 0.10 21.90 -3.64 -0.37 21.89
Kuwait 01-1995 07-2011 199 10.96 2.29** 19.53 01-2004 07-2011 91 7.09 0.83 23.43 4.37 0.51 23.45
Lebanon 02-1996 07-2011 186 2.45 0.34 28.23 - - - - - - - - -
Oman 12-1992 07-2011 224 854 1.79* 20.56 10-2005 07-2011 70 811 0.88 22.27 6.02 0.65 22.27
Qatar 10-1999 07-2011 142 1541 1.76* 30.03 01-2004 07-2011 91 14.34 1.05 37.59 11.15 0.82 37.65
United Arab 01-1988 09-2008 236 12.73 2.87** 19.65 01-2004 09-2008 56 30.12 182 * 35.83 26.74 161 35.92
Emirates
North Jamaica 07-1969 01-2011 499 16.21 4.08** 25.60 - - - - - - - - -
America  Trinjdad And 01-1996 07-2011 187 12.67 3.47** 1440 - - - - - - - - -
Tobago
i(;:gzca Argentina 01-1967 07-2011 535 63.70 6.86** 62.03 08-1993 07-2011 216 13.32 180 * 31.47 3.82 0.50 32.18
Rarely Africa Cote D'lvoire 07-1997 07-2011 169 2.99 0.65 17.38 - - - - - - - - -
Studied
Malawi 04-2001 01-2011 114 22.63 1.83* 38.02 - - - - - - - - -
Namibia 03-1993 07-2011 218 11.59 1.99** 24.88 - - - - - - - - -
Swaziland 01-2000 04-2007 88 2.39 0.43 15.18 - - - - - - - - -
Tanzania 12-2006 07-2011 56 5.11 1.44 7.66 - - - - - - - - -
Uganda 02-2007 07-2011 54 314 0.04 148.36 - - - - - - - - -
Zambia 02-1997 07-2011 174 25.52 3.85** 2527 - - - - - - - - -




Table 1. (continued)

Status Region Country Price Return Total Return Risk Premium
Start End Obs Mean t-value StDev Start End Obs Mean t-value St Dev Mean t-value St Dev
Rarely Asia Kyrgyzstan 01-2000 05-2011 137 6.68 0.53 42.52 - - - - - - - - -
Studied Mongolia 09-1995 05-2011 189 29.33 2.42*  48.16 - - - - - - - - -
Nepal 01-1996 07-2011 186 3.56 0.61 23.03 - - - - - - - - -
Europe Cyprus 01-1984 07-2011 331 2.98 0.46 34.04 01-1993 07-2011 223 6.14 0.66 39.90 1.75 0.19 39.91
Georgia 11-2008 07-2011 33 32.74 0.79 68.50 - - - - - - - - -
Iceland 01-1993 07-2011 223 2.47 0.29 36.53 07-2002 07-2011 109 -6.19 -0.37 50.17 -15.60 -0.93 50.65
Latvia 02-1996 07-2011 186 9.89 1.11 35.18 05-1996 07-2011 183 10.74 1.18 35.57 5.87 0.65 35.51
Luxembourg 01-1954 07-2011 691 8.17 3.69** 16.79 01-1985 07-2011 319 10.10 2.59 ** 20.13 4.78 1.22 20.16
Macedonia 11-2001 07-2011 117 1250 1.03 37.87 - - - - - - - - -
Malta 01-1996 07-2011 187 7.51 1.57 18.89 02-2000 07-2011 138 1.40 0.28 17.24 -1.92 -0.38 17.32
Montenegro 04-2003 07-2011 100 29.25 1.90* 44.42 - - - - - - - - -
Slovak 10-1993 07-2011 214 454 0.59 32.33 - - - - - - - - -
Republic
Mid East Iran 04-1990 06-2011 255 25.90 6.36**  18.77 - - - - - - - - -
Iraq 11-2004 07-2011 79 10.88 0.47 59.11 - - - - - - - - -
Palestine 08-1997 07-2011 166 11.48 1.05 40.51 - - - - - - - - -
Saudi Arabia 01-1993 07-2011 222 6.59 1.21 23.43 - - - - - - - - -
Syrian Arab  01-2010 07-2011 19 2.70 0.12 28.18 - - - - - - - - -
Republic
North Bahamas 12-2002 07-2011 98 5.67 2.06** 7.87 - - - - - - - - -
America  Barbados 04-1989 02-2011 263 424 1.42 13.99 - - - - - - - - -
Bermuda 09-1996 10-2010 170 1.78 0.33 20.48 - - - - - - - - -
Costa Rica 10-1997 02-2011 161 13.90 2.37* 21.48 - - - - - - - - -
El Salvador 01-2004 07-2011 91 7.41 2.53* 8.07 - - - - - - - - -
Panama 01-1993 07-2011 223 14.08 5.43*** 11.18 - - - - - - - - -
South Ecuador 02-1994 07-2011 210 1.80 0.32 23.17 - - - - - - - - -
America  paraguay 11-1993 09-2008 176 11.15 4.06**  10.52 - - - - - - - - -
Uruguay 02-1925 12-1995 848 13.10 2.65** 4157 - - - - - - - - -
Venezuela  01-1937 07-2011 891 13.51 4.94*=* 23,59 12-1996 12-2003 84 10.16 0.70 38.19 -11.72 -0.80 38.83
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Table 2 Halloween effect in market total returns and risk premiums

This table provides two-fhonthperiod (NovemberApril and MayOctober) mean returnstandard deviation&@t percentageand tvalues of the zero mean test of the two periods, a
well asthe coefficient estimates angtatistics for theHalloween effectegressioni | f'O%a - f or 65 mar kets and worl d i nfdrepxeSests t
the 6month mean returns difference between Noverttmil and MayOctaber. T-values are adjusted using Newajest standard errors. Thenfonth mean returns (standard
deviations) are calculated by multiplying monthly returns (standard deviationsWAuy)6 (

*** denotes significance at 1% level; **denotes significance at 5% level; *denotes significance at 10% level. Countrmgoarktliased on the MSCI market classification and
geographical regions.

Total Return Risk Premium
Status Region Country Nov-Apr May-Oct Halloween Nov-Apr May-Oct Halloween
Mean StDev t-value Mean StDev t-value iy t-value Mean StDev t-value Mean StDev t-value [ t-value
World 6.59 9.61 6.35%** 1.78 11.00 1.50 4.81 3.45 % - - - - - - - -
Pooled 65 countries 8.46 17.29 25.82*** 2.29 17.95 6.71*= 6.18 12.76 *** 4.89 17.39 14.52** -1.17 18.01 -3.36 *** 6.06 12.28 ***
Developed  Asia Hong Kong 9.63 23.76 2.62*** 6.15 24.08 1.64 3.49 0.66 6.62 23.81 1.80* 3.21 24.20 0.86 3.41 0.64
Japan 9.74 15.29 6.03 *** 1.18 13.10 0.86 8.56 3.61 *** 6.55 14.13 4.31** -0.74 12.39 -0.56 7.29 3.75%**
Singapore 7.89 17.06 2.85*** -1.20 20.17 -0.37 9.09 1.96* 576 17.07 2.08** -3.37 20.26 -1.03 9.13 1.96*
Europe Austria 8.86 12.58 4.55%** -1.45 14.85-0.63 10.31 3.37*** 5.87 12.61 3.00** -4.46 14.89 -1.93* 10.33 3.37***
Belgium 8.40 10.13 6.47*** 0.44 11.10 0.31 7.97 4.18** 5.38 10.09 4.14** -2.57 11.15-1.80* 7.95 4.17**
Denmark 7.45 11.68 4.12*** 4.05 12.82 2.04* 3.39 151 3.20 11.29 1.74* 0.52 12.25 0.26 2.68 1.17
Finland 9.81 14.89 6.53** 3.33 1448 2.28* 6.47 2.98*** 6.39 14.89 4.25%** -0.03 14.53-0.02 6.42 2.96 ***
France 8.50 13.66 6.60*** 1.57 13.09 1.27 6.94 3.42*+* 6.03 13.72 4.56*** -1.12 13.25-0.87 7.14 3.39***
Germany 7.51 21.50 4.14*** -1.78 28.85-0.73 9.29 3.03*** 496 21.46 2.74** -4.34 28.88 -1.79* 9.30 3.03***
Greece 10.80 22.38 2.84*** 3.30 23.34 0.83 7.49 1.27 5.06 2227 1.34 -2.60 23.32-0.66 7.66 1.30
Ireland 12.28 15.39 4.96 *** -1.64 17.13 -0.59 13.92 4.01*** 8.23 15.33 3.34*** -5.45 17.15-1.97** 13.68 3.95***
Italy 8.44 17.61 4.46** 1.84 18.13 0.94 6.60 2.33** 536 17.56 2.84** -1.49 18.20 -0.76 6.85 2.50**
Netherlands 9.58 11.01 6.78*** 0.73 12.79 0.44 8.85 4.24 *+* 7.43 11.05 5.24*** -1.45 12.84 -0.88 8.88 4.23***
Norway 9.64 17.35 3.12*** 2.08 19.10 0.61 7.56 1.68* 557 1744 1.79* -1.99 19.16 -0.58 7.56 1.68*
Portugal 6.13 13.07 2.27* -2.15 14.56 -0.72 8.28 1.90* 3.06 13.23 1.12 -5.24 14.60-1.74* 8.30 1.90*
Spain 9.19 12.64 6.13** 218 12.69 1.45 7.01 3.54 ** 5.92 12.69 3.94*** -1.19 12.76 -0.79 7.12 3.58 ***
Sweden 8.01 12.32 6.26** 164 11.78 1.34 6.37 3.65*** 539 12.30 4.22%*=* -1.01 11.83-0.82 6.40 3.64 ***
Switzerland 6.42 10.34 4.19** 0.50 12.65 0.27 5.92 2.61 *** 492 10.39 3.19*= -1.15 12.69 -0.61 6.07 2.67 ***
United Kingdom  4.54 8.81 9.17 *** 1.98 8.99 3.92 % 2.56 3.71** 231 8.79 4.68*** -0.21  9.04 -0.42 2.52 3.65***
Mid East Israel 9.06 16.04 2.44* 0.73 15.65 0.20 8.33 2.08** 5.11 16.07 1.38 -3.30 15.68 -0.90 8.41 2.10*
North America Canada 7.64 9.75 6.89** 1.78 11.35 1.38 5.87 3.59 *** 5.37 9.80 4.82** -0.51 11.44-0.39 5.88 3.58 ***
United States 491 10.03 7.11%*=* 3.20 11.38 4.09 *** 171 1.65* 2.80 10.04 4.18** 1.18 11.41 151 1.70 1.65*
Oceania Australia 6.31 9.72 5.91 % 456 12.26 3.39*** 1.74 1.04 3.70 9.72 3.47 %= 197 12.32 1.45 1.73 1.03
New Zealand 1.93 11.77 0.82 3.07 14.52 1.06 -1.14 -0.33 -2.10 12.10 -0.87 -0.92 14.60 -0.32 -1.18 -0.33
Emerging Africa Egypt 13.38 23.64 2.18** 0.46 20.16 0.09 12.92 2.07 ** 8.96 23.64 1.46 -411 20.21-0.78 13.07 2.09 **
Morocco 12.95 11.74 4.57 %= 0.95 9.92 0.40 12.00 3.20*** 10.46 11.78 3.68*** -1.57 9.85 -0.67 12.04 3.21**
South Africa 10.77 14.46 5.34*** 4.42 16.07 1.98* 6.34 1.73* 6.20 14.48 3.07 *** -0.15 16.17 -0.07 6.35 1.72*
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Total Return

Risk Premium

Status Region Country Nov-Apr May-Oct Halloween Nov-Apr May-Oct Halloween
Mean StDev t-value Mean StDev t-value i yy  tvalue Mean StDev t-value Mean StDev t-value I pal t-value
Emerging Asia China -1.60 25.12 -0.28 1.63 26.05 0.27 -3.24 -0.39 -4.04 25.21 -0.69 -0.81 26.11 -0.13 -3.23 -0.39
India 9.63 22.74 2.06** 7.85 21.83 1.74* 1.78 0.27 3.09 20.58 0.65 0.99 19.79 0.22 2.10 0.32
Indonesia 18.11 25.84 3.41%*** 1.33 29.52 0.22 16.78 2.07 ** 11.05 25.67 2.09** -5.71 30.10 -0.92 16.76 2.06**
Korea 17.08 29.07 4.12** 4.49 26.58 1.19 12.59 1.92* 10.90 29.12 2.63*** -1.63 26.58 -0.43 12.53 1.91*
Malaysia 9.55 18.75 3.13*** 0.12 20.99 0.04 9.43 1.98 ** 7.42 18.74 2.43* -2.04 21.04 -0.59 9.46 1.99**
Philippines 9.70 18.30 2.89*** 5,51 23.26 1.29 419 0.83 3.13 18.22 0.93 -0.47 23.39-0.11 3.60 0.71
Taiwan 14.83 23.84 3.02*** -6.88 24.86 -1.34 21.71 2.91 % 1291 23.81 2.64** -8.81 24.94-1.71* 21.72 2.91 %=
Thailand 8.16 19.14 2.56** 3.47 24.16 0.87 4.69 0.87 5.38 18.79 1.53 1.27 24.18 0.28 4.12 0.75
Europe Czech Republic  9.56 21.35 1.89* 0.82 17.18 0.20 8.75 1.73* 7.00 2141 1.38 -1.77 17.29 -0.43 8.77 1.72*
Hungary 14.23 20.71 2.80*** 1.92 22.80 0.34 12.30 2.12* 7.98 20.53 1.59 -4.31 22.76 -0.77 12.29 2.11*
Poland 12.61 19.81 2.63*** -3.95 24.86 -0.66 16.56 2.73*** 6.72 19.72 141 -10.09 25.25-1.67* 16.80 2.76 ***
Russia 1951 34.85 2.29* -3.70 45.44 -0.33 23.21 1.54 1.00 36.35 0.11 -9.71 36.67 -1.01 10.71 0.75
Turkey 29.61 39.76 3.76*** 17.89 35.82 2.52* 11.72 1.16 2.70 39.22 0.35 -8.32 36.37 -1.15 11.01 1.10
North America M exico 17.25 19.24 4.36*** 9.06 19.63 2.24 ** 8.19 1.76* 6.35 1857 1.66* 0.47 19.42 0.12 5.88 1.20
South America Chile 11.44 14,92 5.18*** 7.48 14.94 3.37*** 3.97 1.02 6.43 1455 2.99*** 2.83 14.87 1.28 3.60 0.93
Colombia 8.24 54.02 0.74 8.69 18.42 2.29** -0.45 -0.04 -1.51 54.40 -0.13 -0.82 18.91-0.21 -0.69 -0.06
Peru 13.16 22.69 2.51* 7.47 23.49 1.37 5.69 0.66 8.24 2285 1.56 2.34 23.64 0.43 5.90 0.69
Frontier Africa M auritius 9.09 11.72 3.64** 9.00 11.42 3.70*** 0.09 0.03 466 11.78 1.85* 468 11.49 191* -0.02 -0.01
Asia Pakistan 13.04 26.91 2.34* 2.04 25.26 0.39 11.00 1.83* 8.14 27.04 1.45 -2.88 25.33-0.55 11.01 1.82*
Sri Lanka 6.30 20.07 1.54 10.58 19.91 2.62*** -4.28 -0.65 -0.14 20.09 -0.03 4.16 20.09 1.02 -4.30 -0.65
Europe Bulgaria 1256 2441 1.71* 9.39 27.67 1.10 3.17 0.22 10.70 24.49 1.45 7.47 27.75 0.87 3.23 0.23
Estonia 17.48 25.91 2.61*** -4.26 26.46 -0.63 21.74 2.58** 15.95 25.94 2.38** -5.85 26.53 -0.86 21.80 2.58**
Lithuania 9.35 25.08 1.48 -0.06 22.35-0.01 9.42 1.04 6.09 25.13 0.95 -3.08 22.63-0.53 9.17 1.02
Romania 1256 31.03 1.51 1.24 30.40 0.15 11.32 1.07 -4.03 31.33 -0.48 -14.20 30.67 -1.71* 10.18 0.94
Slovenia 0.79 13,57 0.21 3.96 12.73 1.10 -3.16 -0.78 -3.18 13.25 -0.84 1.27 12.69 0.35 -4.45 -1.10
Mid East Bahrain 2,51 10.37 0.67 0.45 11.71 0.10 2.06 0.34 1.21 10.39 0.32 -0.89 11.64-0.21 2.09 0.35
Jordan 1.45 13.24 0.25 -0.45 17.60 -0.06 1.90 0.39 -0.80 13.23 -0.14 -2.80 17.61 -0.36 2.00 0.41
Kuwait 1.76 17.95 0.27 5.37 15.18 0.97 -3.61 -0.66 0.37 17.98 0.06 4.04 15.21 0.73 -3.68 -0.66
Oman 419 1255 0.82 3.91 18.75 0.50 0.28 0.03 3.16 12.61 0.61 2.86 18.69 0.36 0.30 0.03
Qatar 9.87 31.54 0.87 441 20.61 0.59 5.46 0.44 8.35 3162 0.73 2.74 20.62 0.36 5.61 0.45
United Arab 20.38 25.66 1.68* 10.11 25.31 0.88 10.26 0.52 18.77 25.77 155 8.34 25.33 0.72 10.43 0.53
Emirates
South America Argentina 12.08 24.07 2.13* 1.24 20.14 0.26 10.84 1.36 7.27 2464 1.25 -3.46 20.55-0.71 10.74 1.38
Rarely StudiedEurope Cyprus 0.53 25.09 0.09 5.63 31.13 0.78 -5.11 -0.55 -1.64 25.06 -0.28 3.43 31.13 0.47 -5.07 -0.54
Iceland 0.82 22.67 0.11 -6.93 44.80 -0.47 7.75 0.69 -4.04 23.12 -0.52 -11.50 45.10 -0.77 7.46 0.67
Latvia 8.21 2324 1.37 2.62 26.95 0.38 5.59 0.56 5.81 23.27 0.97 0.15 26.87 0.02 5.67 0.58
Luxembourg 12.05 12.17 5.11** -1.99 15.56 -0.66 14.03 3.36 *** 9.37 12.20 3.97 *** -4.64 15.58 -1.53 14.01 3.34 ***
Malta 2.36 13.76 0.58 -0.95 10.44 -0.31 3.31 0.80 0.73 13.82 0.18 -2.64 10.53 -0.85 3.37 0.81
South AmericaVenezuela -1.27 20.84 -0.16 11.43 32.07 0.94 -12.70 -0.81 -11.96 20.97 -1.51 0.24 32.77 0.02 -12.19 -0.75
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Table 3.In-sample and ait-of-sample comparison of the Halloween effect

The table shows the coefficient estimates asihtistics for the regression | T Oda - , as well

as the percentage of times that Novermbpril returns beat MayOctober returndor the insample
period and out of sample period of 37 countries. Theample period refers to the sample period
examined in Bouman and Jacobsen (2002) and runs from January 1970 (or the earliest date in our sam
depending on data availability) to gust 1998. The outf-sample period is from September 1998 to July
2011. The <coef fi-montmrdturn iffererce betveea Novemibgirihamd May
October. Fvalues are adjusted using New@iest standard errors. *** denotes significantd % level;
**denotes significance at 5% level; *denotes significance at 10% level.

IN SAMPLE OUT OF SAMPLE

Country b t-value %+ b t-value %+

Argentina 3.64 0.28 0.66 1526 151 0.57
Australia 5.39 1.49 0.59 291 0.89 0.50
Austria 8.79 2.72 ¥ 0.69 1411 2.84 *»* 0.71
Belgium 12.44 5.21 ** 0.90 6.96 1.48 0.71
Brazil 37.43 172 * 0.67 9.58 1.29 0.50
Canada 7.72 257 *  0.69 598 1.54 0.50
Chile -7.44 -0.7 0.45 1.43 0.37 0.57
Denmark 3.82 1.55 0.66 489 1.19 0.71
Finland 9.28 3.01*** 0.76 1242 174 * 0.64
France 14.22 3.99 ¥+  0.79 959 232 * 0.64
Germany 8.34 291 ***  0.69 1161 235 ** 0.79
Greece 10.96 1.94 * 0.62 3.99 0.55 0.50
Hong Kong 5.18 0.75 0.66 0.11 0.01 0.43
Indonesia 12.60 15 0.56 1460 1.89 * 0.57
Ireland 8.42 2.17**  0.62 13.77 270 ** 0.79
Italy 14.98 3.59 ¥**  0.76 1418 2.85 *** 0.71
Japan 7.76 241 **  0.76 11.83 2.14 *  0.64
Jordan 452 1.08 0.52 3.06 0.72 0.43
Korea 1.67 0.43 0.55 12.82 1.70 * 0.71
Malaysia 12.86 19 * 0.68 583 1.04 0.57
Mexico 5.06 0.82 0.59 8.15 1.36 0.50
Netherlands 11.86 4.1 ***  0.86 10.38 193 * 0.64
New Zealand 3.12 0.83 0.52 431 141 0.64
Norway 6.34 1.38 0.52 10.36 1.69 * 0.57
Philippines 13.01 1.96 * 0.62 256 0.36 0.43
Portugal 3.59 0.34 0.67 837 1.67 * 0.79
Russia -6.37 -0.15 0.50 26.62 241 * 0.79
Singapore 7.78 1.52 0.62 474 0.78 0.50
South Africa 6.21 1.18 0.59 1.98 0.35 0.50
Spain 11.91 3.31** 0.76 6.09 1.26 0.71
Sweden 11.70 3.44 ***  0.76 13.80 2.95 *** 0.79
Switzerland 6.29 22 *  0.72 5.03 1.30 0.71
Taiwan 20.11 3.44 ¥+  0.72 15.00 1.69 * 0.79
Thailand -0.29 -0.04 0.42 5.64 0.66 0.50
Turkey 0.73 0.05 0.46 18.75 1.48 0.50
UnitedKingdom 12.37 2.89 ***  0.59 6.56 1.85 * 0.64
United States 5.82 245 *  0.72 490 1.57 0.57
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Table 4. Crosscountry analysisi market price returns

This table provides two -fhonth (NovembeApril and MayOctober) mean returns and standard deviations at percentage, tl
coefficient estimates andstatistics for the regressian | T O®a - , as well as percentage of times that Nover#eil
return beats MayOctober return for 102 ountr i es 6 mar ket i i depresents gha-thonth mean netarms| ¢
difference between Novemb@pril and MayOctober. TFvalues are adjusted using Newaiest standard errors. Thenonth mean
retums (standard deviations) are calculated by multiplying monthly returns (standard deviationgjy 6 (

*** denotes significance at 1% level; **denotes significance at 5% level; *denotes significance at 10% level. Countrasack g
based on the MSCI anket classification and geographical regions.

. Nov-Apr May-Oct Halloween Effect
Status Region Start Date DE;t(i Country Mean Spt Dev Mean ét Dev b t-value %+

Pooled 109 02/1693 07-2011 - 6.88 1734 235 19.86 453 1142 ** 58%
Countries

World 02-1919 07-2011 - 435 875 -0.18 9.84 453 364 * 67%

Developed Asia 111964 07-2011 Hong Kong 7.08 2248 444 2339 264 055 58%

11-1914 07-2011 Japan 731 1605 -1.00 1452 831 337 *»* 66%

111965 07-2011 Singapore 691 1579 0.13 17.08 6.78 1.87 * 60%

Europe 02-1922 07-2011 Austria 535 1731 369 2141 166 041 56%

02/1897 07-2011 Belgium 3.99 12.03 -0.10 13.22 4.09 2.61 *** 62%

01-1921 072011 Denmark 3.74 915 0.56 9.01 3.18 259 *** 64%

11-1912 07-2011 Finland 408 14.14 422 1487 -0.14 -0.06 50%

01/1898 07-2011 France 7.05 1350 -0.39 1295 745 3.69 *** 66%

01/1870 07-2011 Germany 409 1436 -153 2044 563 242 ** 59%

01-1954 07-2011 Greece 865 1850 084 1863 7.81 210 ** 55%

02-1934  07-2011 Ireland 6.14 1085 -0.48 12.01 6.62 3.63 *** 69%

11-1905 07-2011 lItaly 6.11 1689 -0.69 16.88 6.80 275 *** 60%

02-1919 07-2011 Netherlands 562 1090 -197 1283 7.59 4.28 *** 67%

01-1970 07-2011 Norway 9.19 16.18 160 1813 7.58 2.06 ** 55%

01-1934 07-2011 Portugal 487 2691 121 1520 3.66 0.95 62%

01-1915 07-2011 Spain 6.26 1247 -091 11.83 7.16 4.18 *** 69%

01-1906  07-2011 Sweden 552 1232 -0.03 1141 556 3.34 *** 63%

01-1914 07-2011 Switzerland 391 941 -073 1192 4.64 3.09 ** 66%

02/1693 07-2011 UnitedKingdom 240 9.34 -096 10.19 337 434 ** 59%

Mid East 02-1949 052011 Israel 1356 16.74 10.09 1593 346 1.43 62%

North 121917 07-2011 Canada 529 994 -028 1261 557 359 ** 61%

America 11/1791 07-2011 United States 224 998 057 1127 167 167 * 57%

Oceania 02/1875 07-2011 Australia 311 859 188 1043 122 1.12 53%

01-1931 07-2011 New Zealand 269 971 163 1039 106 0.65 51%

Emerging Africa 01-1993 07-2011 Egypt 14.89 22.01 - 11045 37.15 1.31 58%

22.26

01-1988 07-2011 Morocco 12.40 10.92 1.05 9.67 1135 3.68 ** 71%

02-1910 07-2011 South Africa 478 1159 289 1210 1.88 0.90 53%

Asia 01-1991 07-2011 China 12,75 26.86 2.04 39.99 10.72 1.00 67%

111920 07-2011 India 352 1363 235 1361 1.17 0.57 45%

04-1983 07-2011 Indonesia 1340 21.29 -0.18 22.27 1358 2.30 ** 55%

02-1962 07-2011 Korea 1225 28.77 1.26 26.24 11.00 1.71 * 62%

01-1974 07-2011 Malaysia 8.86 1856 -159 19.69 1046 2.17 ** 63%

01-1953 07-2011 Philippines 6.23 1959 -3.37 21.13 9.60 231 * 58%

02-1967 07-2011 Taiwan 13.74 21.48 -3.58 24.87 17.31 3.76 *** 76%

11-1975 07-2011 Thailand 429 1799 242 2293 1.87 0.35 46%
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Table 4. (continued)

Status Region Start Date  End Date Country M e:r? v-ASptrD ey Mean Masyt-gg\tl b HaIIowte_ 3;5 g ect %ot
Emerging Europe 11-1993 07-2011 Czech Republic 9.00 2227 -2.03 20.01 11.03 2.10 ** 68%
01-1995 07-2011 Hungary 14.69 21.23 126 22.35 1342 242 ** 71%
11-1994 07-2011 Poland 11.27 2129 -575 2535 17.02 256 ** 72%
11-1993 07-2011 Russian 29.49 2942 1199 4211 1750 1.17 68%
02-1986 07-2011 Turkey 26.51 39.78 16.78 36.02 9.73 0.94 46%
North 02-1930 07-2011 Mexico 9.76 17.74 6.45 18.53 330 1.35 56%
America
South 01-1990 07-2011 Brazil 43.92 3980 23.72 39.77 20.20 2.02 ** 59%
America 01-1927 07-2011 Chile 11.70 17.01 15.66 24.13 -3.97 -0.98 52%
02-1927 07-2011 Colombia 6.29 14.43 345 13.76 285 1.32 56%
01-1933 07-2011 Peru 13.72 2377 1743 31.13 -3.72 -0.81 49%
Frontier Africa 11-1989 07-2011 Botswana 6.90 9.16 1235 1141 -5.45 -1.51 48%
01-1996 07-2011 Ghana 8.46 14.12 3.13 11.91 5.33 1.08 63%
02-1990 07-2011 Kenya 565 20.36 146 12.63 419 0.97 59%
11-1989 07-2011 Mauritius 6.32 11.80 6.84 11.46 -0.52 -0.16 57%
01-1988 07-2011 Nigeria 11.18 13.88 9.48 16.65 1.69 0.38 58%
01-1996 07-2011 Tunisia 3.89 1258 -0.47 10.84 435 1.19 81%
Asia 02-1990 07-2011 Bangladesh -5.45 2443 16.84 21.89 -2229 -2.15 ** 23%
11-2000 07-2011 Kazakhstan 23.30 26.90 1.23 26.47 22.07 1.49 67%
11-1960 07-2011 Pakistan 856 16.61 1.04 16.28 752 2.62 ***  62%
01-1985 07-2011 Sri Lanka 6.22 18.72 9.69 17.81 -3.46 -0.62 52%
01-2001 07-2011 Viet Nam 11.88 2998 -536 28.67 17.23 1.12 64%
Europe 11-2004 07-2011 Bosnia ad -0.84 2683 -7.87 17.73 7.03 0.53 50%
Herzegowina
11-2000 07-2011 Bulgaria 191 2363 10.64 27.07 -8.73 -0.90 33%
02-1997 07-2011 Croatia 9.33 20.74 -4.42 2474 13.76 2.03 ** 60%
11-1996 07-2011 Estonia 1759 2593 -4.38 26.45 2197 262 ** 81l%
01-1996 07-2011 Lithuania 592 1794 -131 2226 7.22 0.97 56%
11-1997 07-2011 Romania 9.56 27.50 2.81 27.46 6.75 0.64 47%
11-2008 07-2011 Serbia -3.70 37.88 -15.23 48.65 11.53 0.36 75%
01-1996 07-2011 Slovenia 1.79 19.62 488 16.08 -3.09 -0.63 31%
02-1998 07-2011 Ukraine 29.22 29.26 -10.03 31.63 39.25 346 **  79%
Mid 11-1990 07-2011 Bahrain -0.79 9.05 425 10.05 -5.04 -1.57 41%
East 02-1978 07-2011 Jordan 5.21 15.66 1.25 1651 3.96 1.31 50%
01-1995 07-2011 Kuwait 431 13.80 6.67 13.88 -2.36  -0.48 41%
02-1996 07-2011 Lebanon -3.57 19.44 6.02 20.39 -9.60 -1.27 63%
12-1992 07-2011 Oman 5.16 13.89 3.36 15.22 1.80 0.39 45%
11-1999 07-2011 Qatar 8.13 23.11 7.27 19.28 0.86 0.10 46%
01-1988 09-2008 United Arab 6.51 13.34 6.22 14.48 0.29 0.06 48%
Emirates
North 11-1969 01-2011 Jamaica 11.48 18.34 474 17.79 6.74 1.56 56%
America 01-1996 07-2011 Trinidad and 8.73 10.65 3.91 9.65 482 1.36 63%
Tobago
South 01-1967 07-2011 Argentina 3590 38.66 27.78 48.55 8.12 0.91 64%
America
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Table 4. (continued)

Status Region Start Date  End Date Country v g;nv-ASptrDev v eaangc-gg[/ Ha[flf)\gleue; Effect %r
Rarely Africa 11-1997 07-2011 Cote D’lvoire 3.66 11.87 -0.65 12.69 4.31 1.08 80%
Studied 042001  01-2011 Malawi 11.87 26.66 1082 27.31 1.05 0.09 18%

03-1993 07-2011 Namibia 10.93 15.14 0.66 19.60 10.26 184 * 68%
01-2000 04-2007 Swaziland 215 14.14 0.15 4.96 2.00 0.38 13%
12-2006 07-2011 Tanzania 1.30 2.95 3.91 722 -2.62 -0.86 17%
02-2007 07-2011 Uganda 1446 21.78 -11.32 147.99 25.78 1.33 80%
02-1997 07-2011 Zambia 7.34 15.70 18.18 19.64 -10.84 -1.62 47%
Asia 01-2000 052011 Kyrgyzstan 13.05 32.15 -6.80 27.34 19.84 212 ** 75%
11-1995 052011 Mongolia 13.33 31.09 16.04 37.03 -2.71 -0.25 41%
01-1996 07-2011 Nepal -4.54 16.90 8.11 15.30 -12.65 -2.18 ** 31%
Europe 01-1984 07-2011 Cyprus 1.07 22.59 191 2553 -0.84 -0.13 61%
11-2008 07-2011 Georgia 2.50 59.57 33.02 31.03 -30.52 -0.87 50%
01-1993 07-2011 Iceland 452 1791 -2.08 31.93 6.60 1.10 58%
02-1996 07-2011 Latvia 8.32 23.17 1.56 26.53 6.76 0.70 69%
01-1954 07-2011 Luxembourg 8.72 10.63 -0.56 12.74 9.28 3.78 **  T71%
11-2001 07-2011 Macedonia 4.39 27.27 8.21 2647 -3.82 -0.30 55%
01-1996 07-2011 Malta 6.39 15.09 1.09 11.33 5.30 1.17 69%
04-2003 07-2011 Montenegro 13.08 29.86 16.11 3311 -3.02 -0.19 56%
11-1993 07-2011 Slovak Republic 6.74 28.41 -2.29 15.19 9.03 1.16 68%
Mid East 04-1990 06-2011 Iran 11.43 10.97 1446 15.24 -3.03 -0.71 55%
11-2004 07-2011 Iraq 15.88 40.08 -6.41 43.71 22.29 0.65 50%
11-1997 07-2011 Palestine 10.42 35.87 1.06 18.90 9.36 1.18 73%
01-1993 07-2011 Saudi Arabia 3.87 16.52 2.72 16.68 1.15 0.24 53%
01-2010 07-2011 Syrian Arab -7.26 21.16 1092 1889 -18.18 -1.05 0%
Republic
North 12-2002 07-2011 Bahamas 3.67 6.25 1.96 4.78 1.71 0.79 40%
America
04-1989 02-2011 Barbados 0.37 8.2 385 11.08 -3.48 -1.15 43%
11-1996 10-2010 Bermuda 1.23 15.28 0.55 13.75 0.68 0.10 60%
11-1997 02-2011 Costa Rica 7.42 17.57 6.46 12.36 0.96 0.17 47%
01-2004 07-2011 EI Salvador 282 717 4.61 3.70 -1.78 -0.59 13%
01-1993 07-2011 Panama 7.09 8.15 6.99 7.68 0.10 0.03 53%
02-1994 07-2011 Ecuador -1.95 15.05 3.74 1761 -569 -1.08 56%
11-1993 09-2008 Paraguay 340 7.24 7.85 758 -445 -1.48 19%
02-1925 12-1995 Uruguay 14.86 34.28 -1.80 23.03 16.66 3.73 ***  62%
01-1937 07-2011 Venezuela 6.70 16.52 6.81 16.85 -0.10 -0.05 53%
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Table 5. Pooled 18year sub-period analysis

This table provides meanr@onth returns and standard deviations for two periods (Novefdrand MayOctober), the
coefficient estimates andstatistics for the regression | T 'O®ba - , as well as the percentage of times that the
NovemberApril return beats the Ma@ctober return for 31 tepear subsample periods.represents -Bnonth mean returns
differences between Novembapril and MayOctober. Fvalues are adjusted using New@iest standard errors. The 6
month mean returns (standateviations) are calculated by multiplying monthly returns (standard deviationsuy)6 (

*** denotes significance at 1% level; **denotes significance at 5% level; *denotes significance at 10% level.

Period No of Sample Nov-Apr May-Oct Halloween Effect % of
Countries Size Mean StDev Mean StDev b t-value Positive
16932011 109 56679 6.88 17.34 235 19.86 453 1142 **= 58%
16931710 1 215 -0.07 14.13 -3.70 15.40 3.63 0.83 61%
17131720 1 120 8.72 1238 -2.01 3295 10.73 1.14 60%
17211730 1 120 -1.63 7.90 -0.63 8.58 -1.00 -0.40 50%
17311740 1 120 0.64 2.93 -2.59 4.96 3.24 2.04 ** 80%
17421750 1 120 -0.65 472 2.10 3.68 -275 -1.75 * 20%
17511760 1 120 -0.75 3.12 -2.13 2.94 1.39 1.43 80%
17611770 1 120 2.65 5.41 -1.36 6.10 4.00 1.52 70%
17711780 1 120 -1.16 5.60 -0.75 3.77 -041 -0.14 60%
17811790 1 120 3.32 5.52 -1.10 5.19 4.41 193 * 70%
1791-1800 2 232 -0.76 7.34 0.97 7.06 -1.72 -0.85 50%
1801-1810 2 240 0.43 4.64 0.03 5.36 0.40 0.26 30%
18111820 2 240 0.62 3.88 -2.15 4.30 2.77 195 * 70%
18211830 2 240 2.40 17.00 -151 6.50 3.91 0.84 70%
1831-1840 2 240 -0.75 7.64 -0.82 7.06 0.07 0.03 55%
1841-1850 2 240 1.17 8.69 -0.16 7.09 1.32 0.46 60%
1851-1860 2 240 1.39 10.13 -3.48 10.16 4.86 1.04 75%
1861-1870 3 252 3.60 7.52 2.50 9.30 1.10 0.39 5204
18711880 4 431 1.06 8.96 -0.02 9.24 1.08 0.45 53%
18811890 4 480 -0.40 5.61 1.89 5.91 -2.29 -1.54 43%
1891-1900 6 563 2.24 6.97 0.10 7.34 2.15 1.12 62%
19011910 9 854 1.83 6.16 0.51 6.72 1.33 0.95 51%
19111920 16 1383 -0.90 11.71 -0.61 10.88 -0.29 -0.16 55%
1921-1930 22 2313 2.54 1354 -0.36 18.76 2.90 1.34 63%
19311940 27 2077 1.85 13.60 0.22 14.85 1.63 0.80 54%
1941-1950 28 3182 3.12 14.85 3.09 15.87 0.03 0.02 45%
1951-1960 32 3628 4.05 10.01 491 10.11 -0.86 -0.77 46%
19611970 39 4211 4.80 1356 -0.76 13.49 5.56 4.63 *** 64%
19711980 42 4831 9.09 20.05 4.00 18.44 5.08 2.88 x** 60%
19811990 57 5558 1490 22.98 8.79 26.48 6.12 2.79 xx* 64%
1991-2000 926 9151 1156 21.12 2.65 21.42 8.91 5.50 *** 63%
20012011 108 12908 7.09 18.58 1.45 25.61 5.64 3.40 *** 57%
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Table 6. Country by country sub-periods analysis

This table provide the coefficient estimates asfiatistics for the regression | T 'O® & - , for 28 countries that have dal
available over 60 years and the world market over the whole sample period and seyeegalsiiperiods. The coefficient estimdte

represents Bnonth mean returns differences between Novemlpeil and May-October. Fvalues are adjusted using Newdjest

standard errors. *** denotes significance at 1% level; **denotes significance at 5% level; *denotes significance at 10% level

Status Region Countr Start End Whole Sample  Priorto 1911 1911-1920 1921-1930 1931-1940 1941-1950
g y Date Date by tvalue byy — tvalue  byy tvalue  byg tvalue by tvalue by, tvalue
Developed  Asia Japan 08/1914 07/2011 8.31 3.60*** - - -3.26 -0.37 6.27 152 9.67 177* 2464 177*
Mid East Israel 02/1949 05/2011 3.46 1.09 - - - - - - - - 471 0.84
North America Canada 12/1917 07/2011 557 3.34*%* . - -3.47 -0.86 458 1.01 3.81 0.50 -1.09 -0.27
UnitedStates 09/1791 07/2011 1.67 1.66* 0.85 0.70 -0.68 -0.15 6.70 1.31 -10.19 -1.08 -3.31 -0.68
Oceania Australia 02/1875 07/2011 1.22 1.07 -1.29 -0.92 6.64 2.28*  -1.17 -0.31 -2.67 -0.72 -2.75 -0.98
New Zealand 01/1931 07/2011 1.06 0.66 - - - - - - -1.62 -0.47 -1.09 -0.54
Western Austria 02/1922 07/2011 1.66 0.44 - - - - -29.99 -1.26 9.31 1.09 -9.11 -0.44
Europe Belgium 02/1897 07/2011 4.09 2.47*  0.43 0.11 -1.27 -0.21 -3.18 -0.42 1.88 0.23 -2.93 -0.56
Denmark 01/1921 07/2011 3.18 2.20** - - - - 1.08 0.27 -1.58 -0.49 0.53 0.20
Finland 11/1912 07/2011 -0.14 -0.06 - - -19.35-2.00*  -0.77 -0.16 6.42 -1.62 -18.20 -1.93*
France 01/1898 07/2011 7.45 3.87** 262 1.35 434 0.82 2.95 0.54 16.90 2.47**  -8.86 -0.85
Germany 01/1870 07/2011 5.63 2.44**  -0.65-0.41 -3.07 -0.39 22.54 1.05 1154 1.98* 1231 0.82
Ireland 02/1934 07/2011 6.62 3.35*+* - - - - - - 466 1.72* 1.84 1.05
Italy 10/1905 07/2011 6.80 2.67*** 6.77 2.19** 3.96 0.63 3.77 058 -4.06 -0.73 6.77 0.40
Netherlands ~ 02/1919 07/2011 7.59 4.05** - - -13.92-1.19 6.31 1.18 -2.04 -0.30 7.62 1.37
Portugal 01/1934 07/2011 3.66 0.94 - - - - - - 552 0.96 1.18 0.26
Spain 01/1915 07/2011 7.16 3.75*** - - 5.80 1.51 858 2.06** 10.85 1.18 0.39 0.07
Sweden 01/1906 07/2011 5.56 3.14** 0.47 0.09 511 1.23 6.81 1.52 -4.74 -0.56 1.27 0.45
Switzerland ~ 01/1914 07/2011 4.64 2.94** - - 9.03 1.61 0.67 0.19 4.19 0.66 -2.92 -1.10
United 02/1693 07/2011 3.37 4.06** 254 2.75**  -1.39 -0.62 1.68 0.66 1.22 0.21 -0.70 -0.20
Kingdom
Emerging Aftica South Africa  02/1910 07/2011 1.88 0.97 4.29 0.80 5.07 -1.57 -2.62 -0.97 557 0.97 -1.87 -0.48
Asia India 08/1920 07/2011 1.17 0.52 - - - - 1.64 0.46 -2.33 -0.54 -3.28 -0.71
Central/South Chile 01/1927 07/2011 -3.97 -0.94 - - - - 6.80 0.80 439 053 -5.85 -1.69*
America &the - Colombia 02/1927 07/2011 2.85 1.20 - - - - -3.52 -0.79 -2.66 -0.47 -5.31-1.21
Carbbean  \esico 02/1930 07/2011 3.30 1.13 - - 637 0.64  -437-0.90 058 0.18
Peru 01/1933 07/2011 -3.72 -0.68 - - - - - - -2.09 -0.61 -1.25 -0.33
Least Central/ South  Uruguay 02/1925 12/1995 16.66 3.52*** - - - - 25.42 1.44 4.92 0.40 9.85 1.31
Developed ~ America&the \enezyela 01/1937 07/2011 -0.10 -0.04 ) B 3 ; ; 1.97 0.33 1.54 0.62
Caribbean
World 02/1919 07/2011 4.53 3.31*** - -7.89 -1.47 6.60 2.25** 050 0.10 -2.58 -0.81
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Table 6. Continued

Status Redion Countr Start  End 1951-1960 1961-1970 1971-1980 1981-1990 1991-2000  2001-2011
g y Date Date Py,  tvalue by, tvalue by  tvalue by,  tvalue by,  tvalue by, tvalue
Developed  Asia Japan 08/1914 07/2011 -4.32 -0.72 8.66 153 10.74 1.99** 1053 1.91* 6.06 0.99 11.27 153
Mid East Israel 02/1949 05/2011 -0.78 -0.10 5.30 1.20 -2.07 -0.25 3.90 040 6.41 0.85 7.85 1.30*
North America Canada 12/1917 07/2011 6.56 1.50 9.61 2.98** 927 1.66* 8.82 153 521 1.19 6.20 1.20
UnitedStates  09/1791 07/2011 5.02 1.40 554 147 6.66 1.50 6.62 1.42 420 1.38 5.65 1.17
Oceania Australia 02/1875 07/2011 -3.35 -0.97 4.03 0.96 552 0.80 6.11 0.85 7.02 1.63 1.87 0.40
New Zealand 01/1931 07/2011 -6.51 -2.17** 3.25 1.16 8.41 1.69* 0.79 0.10 2.26 044 2.87 0.73
Western Austria 02/1922 07/2011-10.52 -2.11** 6.17 1.15 416 1.67* 10.91 1.56 1340 2.25**  14.88 1.96
Europe
Belgium 02/1897 07/2011 -3.22 -1.09 750 254* 1092 2.73** 1285 230** 1201 2.95** 810 127
Denmark 01/1921 07/2011 3.45 1.77* 896 3.07** -185-043 5.44 0.94 641 124 6.05 0.99
Finland 11/1912 07/2011 -2.43 -0.49 -1.28 -0.39 7.88 1.50 8.38 1.56 2111 2.52** 521 0.58
France 01/1898 07/2011 1.30 0.26 11.78 2.53** 7.12 1.03 2045 3.47** 16.77 3.65*** 854 140
Germany 01/1870 07/2011 -5.19 -0.97 5.17 1.10 9.80 2.04** 5.31 0.93 13.88 2.67** 994 1.45*
Ireland 02/1934 07/2011 -0.88 -0.31 3.68 1.17 456 0.64 8.81 1.27 16.27 2.83** 13.08 1.77
Italy 10/1905 07/2011 -7.44 -1.58 5.49 1.02 1.02 0.12 2248 254* 2397 3.67** 1171 1.93*
Netherlands ~ 02/1919 07/2011 3.19 0.75 7.50 1.58 16.04 3.07*** 1172 254* 1239 2.67** 928 1.26
Portugal 01/1934 07/2011 1.39 0.56 222 0.74 -2.90 -0.09 -1.63 -0.12 14.01 1.98** 811 121
Spain 01/1915 07/2011 3.20 0.80 1.65 0.47 10.36 1.76* 9.88 1.19 16.95 2.86***  4.87 0.77
Sweden 01/1906 07/2011 -4.33 -1.36 2.85 0.68 14.37 3.61*** 8.79 1.26 16.76 2.37**  11.12 165
Switzerland ~ 01/1914 07/2011 3.39 0.78 7.74 140 8.08 1.49 354 0.79 9.74 2.20** 4.86 0.89
UnitedKingdom02/1693 07/2011 -2.19 -0.49 7.09 154 17.13 1.71* 14.93 2.90***  7.34 1.99** 6.30 1.24
Emerging Africa South Africa 02/1910 07/2011 -6.08 -1.66* 9.37 122 225 0.25 0.27 0.03 14.12 2.10** 2.69 0.40
Asia India 08/1920 07/2011 -1.42 -0.46 1.96 0.70 6.78 1.59 -452 -0.63 11.67 0.94 0.16 0.02
Central/South Chile 01/1927 07/2011-11.77 -1.32 2.87 033 -40.24 -1.68* 13.29 1.74* 2.79 0.36 -1.55-0.33
America & the Colombia 02/1927 07/2011 1.73 0.87 3.13 140 7.31 1.46 -3.35-0.37 12.83 114 10.83 1.25
Caribbean Mexico 02/1930 07/2011 2.35 0.93 240 1.28 21.87 250**  -14.49-1.00 7.86 0.86 9.19 1.39
Peru 01/1933 07/2011 -2.50 -1.29 0.24 0.23 -8.22 -0.92 -29.37-0.91 -0.83 -0.06 13.63 1.29
Least Central/South Uruguay 02/1925 12/1995 1.56 0.28 0.51 0.04 9.26 0.88 55.39 2.95%** - - -
Developed  America &the Venezuela 01/1937 07/2011 -1.97 -0.50 1.99 0.97 -3.85-0.82 175 0.18 -1.30-0.11 0.03 0.00
Caribbean
World 02/1919 07/2011 2.34 0.89 5.77 1.98** 7.27 158 10.66 2.16** 5.77 1.84* 6.49 1.18
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Table 7. Out-of-sample Performance of Buy& Hold strategy versus Halloween strategy

The table presents the annualized average returns, standard deviations in percentages, and Sharpe ratios of t
and hold strategy and the Halloween strategy, as well as the percentage of years that the nHsiiavees
outperforms the Buy & Hold strategy for the sample period from October 1998 to April 2011.

Country Buy & Hold Strategy Halloween Strategy Percgnt_age
Return StDev  Sharpe Return StDev  Sharpe  of Winning
Argentina 18.67 32.19 0.58 21.53 24.15 0.89 38%
Australia 4.92 13.29 0.37 6.42 8.56 0.75 46%
Austria 6.68 20.59 0.32 11.43 12.15 0.94 46%
Belgium 0.46 17.78 0.03 4.50 12.09 0.37 38%
Brazil 17.25 26.54 0.65 21.52 19.37 1.11 54%
Canada 6.47 16.03 0.40 7.96 10.61 0.75 31%
Chile 15.23 14.34 1.06 10.66 10.89 0.98 38%
Denmark 6.78 18.58 0.36 6.47 12.71 0.51 23%
Finland 414 30.05 0.14 9.14 23.26 0.39 38%
France 2.29 19.05 0.12 6.85 12.86 0.53 38%
Germany 1.78 22.20 0.08 7.66 15.16 0.51 46%
Greece -3.28 28.81 -0.11 1.81 19.10 0.09 54%
Hong Kong 6.79 23.59 0.29 5.74 16.42 0.35 38%
Indonesia 20.33 27.92 0.73 19.03 18.34 1.04 23%
Ireland -2.87 22.17 -0.13 6.74 13.85 0.49 46%
Italy -0.51 20.54 -0.02 7.30 15.09 0.48 46%
Japan -2.56 20.73 -0.12 4.74 13.58 0.35 62%
Jordan 8.96 20.47 0.44 7.70 14.86 0.52 46%
Korea 13.54 28.44 0.48 15.90 20.99 0.76 46%
Malaysia 10.65 20.92 0.51 10.94 16.14 0.68 23%
Mexico 17.64 22.10 0.80 18.60 16.09 1.16 38%
Netherlands -0.95 20.91 -0.05 5.59 13.36 0.42 46%
New Zealand 1.60 13.13 0.12 5.78 8.61 0.67 62%
Norway 10.71 22.97 0.47 12.50 14.69 0.85 38%
Philippines 7.21 23.57 0.31 9.59 16.05 0.60 38%
Portugal -2.47 19.46 -0.13 3.83 13.44 0.29 46%
Russia 33.89 38.71 0.88 36.05 28.23 1.28 38%
Singapore 6.94 22.86 0.30 7.67 14.37 0.53 31%
South Africa 14.35 19.31 0.74 13.11 13.36 0.98 31%
Spain 2.90 19.69 0.15 5.57 13.64 0.41 38%
Sweden 5.90 21.57 0.27 10.74 15.46 0.69 38%
Switzerland 0.86 14.53 0.06 3.02 10.25 0.29 54%
Taiwan 1.83 26.92 0.07 9.75 18.53 0.53 54%
Thailand 9.55 27.84 0.34 10.80 18.53 0.58 54%
Turkey 27.61 45.88 0.60 38.98 38.52 1.01 46%
UnitedKingdom 1.85 15.15 0.12 6.23 9.79 0.64 46%
United States 1.73 16.28 0.11 5.02 11.32 0.44 46%
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Table 8 Annual performance of Buy & Hold strategy versus Halloween strategyf the UK market

The tablepresents the average annual returns, standard deviations in percentages, and Sharpe ratios of the buy and hol
and the Halloween strategy, as well asrthenber of years, and the percentage of times that the Halloween strategy outperi
the Buy & Hold strategy for the whole sample period from 18089 of the UK market index returns, three subsamples
around 100 years, six 5@ar subsamples, and tenya€ar subsamples.

Sample Period Buy & Hold Strategy Halloween Strategy obe. Numbgr of Perc'ent'age
Sharpe Sharpe Winning  of Winning
Return Std. Dev. ratio Return Std. Dev. ratio
16932009 1.38 14.58 0.09 4.52 10.71 0.42 316 200 63.29%
100year interval
16931800 -0.52 11.54 -0.05 2.95 8.92 0.33 107 70 65.42%
18011900 0.68 11.90 0.06 3.86 8.20 0.47 100 69 69.00%
19012009 3.91 18.71 0.21 6.69 13.68 0.49 109 61 55.96%
50-year interval
16931750 -0.49 13.16 -0.04 3.19 10.82 0.29 57 32 56.14%
17511800 -0.56 9.45 -0.06 2.66 6.14 0.43 50 38 76.00%
18011850 -0.21 14.81 -0.01 4.62 10.46 0.44 50 38 76.00%
18511900 1.58 8.07 0.20 3.10 5.01 0.62 50 31 62.00%
19011950 0.20 11.07 0.02 1.59 6.00 0.26 50 28 56.00%
19502009 7.05 22.95 0.31 11.01 16.64 0.66 59 33 55.93%
30-year interval
16931730 -0.62 15.52 -0.04 3.83 13.16 0.29 37 22 59.46%
17311760 -1.12 6.60 -0.17 1.71 3.50 0.49 30 20 66.67%
17611790 0.28 9.77 0.03 4.00 6.60 0.61 30 22 73.33%
17911820 -0.22 11.48 -0.02 3.04 5.75 0.53 30 21 70.00%
18211850 -0.39 16.82 -0.02 4.69 12.93 0.36 30 23 76.67%
18511880 1.45 9.03 0.16 3.45 5.57 0.62 30 18 60.00%
18811910 0.84 6.73 0.13 2.31 3.59 0.64 30 20 66.67%
1911-1940 -1.19 11.86 -0.10 1.12 7.01 0.16 30 17 56.67%
19411970 5.84 14.89 0.39 5.21 9.30 0.56 30 13 43.33%
19712009 7.61 25.75 0.30 13.36 18.68 0.72 39 24 61.54%
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Table 9. Strategy performanceover different trading horizons of the UK market

The table shows average returstendard deviations, skewness, and the maximum and minimum values of the bojdasichtegy and the Halloween strategy for different holding
horizons fromoneyear totwenty yearsof the UN market index returns from 169809 The average returns and the standard deviations are aaduali dividing the total returns
(standard deations) by n gi€). The No. of Winning and the % of Winning are the number of times and the percentage of times that the Halloween atsategyBoy & Hold
strategy respectively The upper panel presents the results calculated theoyerlapping ample, and the lower panel are the rissfibm the noroverlapping sample.

Overlapping Sample

:::glr?zlgﬂ Buy & Hold Strategy Halloween Strategy Obs. No: of % Win
Return  St. Dev.Skewness Maximum Minimum Return St. Dev.Skewness Maximum Minimum Win
1-Year 1.38 14.58 0.12 86.01 -80.60 452 10.71 2.06 83.59 -30.96 317 200 63.09%
2-Year 1.42 14.50 -0.39 41.03 -59.11 456 11.16 1.60 59.91 -28.78 316 223 70.57%
3-Year 150 14.00 0.10 38.85 -35.39 461 11.09 1.75 46.05 -11.12 315 236 74.92%
4-Year 1.55 1350 0.31 29.79 -25.50 4.63 11.40 1.58 35.02 -7.86 314 250 79.62%
5-Year 159 13.12 0.58 24.68 -16.06 464 11.92 1.59 33.33 -6.28 313 257 82.11%
6-Year 1.60 12.96 0.77 24.56 -15.91 4.65 12.34 1.66 29.53 -3.66 312 258 82.69%
7-Year 1.60 12.75 1.01 22.05 -12.75 465 12.76 1.76 29.35 -4.07 311 267 85.85%
8-Year 159 12.67 1.27 21.79 -10.89 466 13.21 1.81 27.33 -2.46 310 271 87.42%
9-Year 159 12.78 1.35 21.67 -7.98 466 13.73 1.87 27.15 -2.83 309 281 90.94%
10-Year 1.61 13.00 1.43 21.82 -8.16 4.67 14.23 1.91 27.06 -2.89 308 282 91.56%
15Year 1.63 13.98 1.56 19.27 -6.52 4.67 16.27 2.04 24.81 -0.20 303 282 93.07%
20-Year 1.61 14,75 1.72 15.62 -3.56 4.64 17.82 2.04 20.57 0.18 298 281 94.30%
Non-Overlapping Sample
Buy & Hold Strategy Halloween Strategy Obs. No: of % Win
Return  St. DevSkewness Maximum Minimum Return St. DevSkewness Maximum Minimum Win

1-Year - - - - - - - - - - - - -
2-Year 1.33 16.35 -0.59 41.03 -59.11 453 12.50 1.66 59.91 -28.78 158 110 69.62%
3-Year 146 16.12 0.15 38.85 -35.39 455 1251 2.22 46.05 -11.12 105 80 76.19%
4-Year 1.33 15.87 -0.14 21.70 -25.50 453 11.63 1.01 23.35 -7.86 79 60 75.95%
5-Year 1.46 13.36 -0.01 16.46 -16.06 455 11.49 1.01 22.53 -6.28 63 51 80.95%
6-Year 1.37 16.41 0.72 24.56 -15.91 452 14.23 2.23 29.53 -3.01 52 42  80.77%
7-Year 1.46  13.39 0.79 18.44 -8.76 455 1355 1.15 20.27 -4.07 45 41  91.11%
8Year 137 11.73 1.13 14.43 -6.98 452 12.58 1.64 20.17 -1.70 39 36 92.31%
9-Year 1.46 13.15 0.99 15.75 -7.98 455 14.06 1.85 21.66 -2.40 35 32 91.43%
10-Year 1.30 11.82 1.19 12.72 -5.45 451 13.80 1.73 18.57 -1.51 31 29 93.55%
15Year 1.46 15.36 0.88 12.33 -4.08 455 16.47 1.77 17.75 0.38 21 20 95.24%
20-Year 1.24 15.36 1.53 9.16 -2.51 4,36 18.77 2.39 17.34 0.18 15 14 93.33%
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Table 10 Halloween effect semannual data versus monthly data
The table compares the regression results of the Halloween effect using
semiannual data and monthly data. Coefficient estimates are in
percentage terms. -Jtatistics are calculated based on Newésst
standard errors. The sample is sliided into threesubperiods of
approxmately 10gear intervals and six stferiods of 56year intervals.

" denotes significance at the 1% levetienotes significance at 5% level;

" denotes significance at 10% level

Sample Semiannual data Monthly data
Periods b t-value b t-value
16932009 3.36 4.39" 0.56 4.26"
100-year Interval
16931800 2.03 1.71 0.34 1.6
18011900 3.14 3.03" 0.52 2717
19012009 4.87 3.04" 0.80 3.03"
50-year Interval
16931750 2.83 1.47 0.48 1.29
17511800 1.10 0.88 0.18 0.93
1801-1850 5.06 2.88" 0.84 2.29"
18511900 1.22 1.33 0.20 1.46
19011950 0.67 0.4 0.08 0.31
19512009 8.43 3.59" 1.40 3.33"
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Figure 1. Summer(May-October) risk premiums for 65 countries
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esod pri

moving average of pooled 65 countri

for the period 1694 to 2011.
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Figure3.30y ear moving average of pooled 65 countriesbo

pri
for the period 1951 to 2011.
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Figure 4. Summer (May-October) and Winter (NovemberApril) risk premiums for 65 countries
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Figure 5. Two 6-month sub-period (NovemberApril and October-May) returns comparison for the developed markets,
Developed Markets

emerging markets, frontier markets andrarely studied markets
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Figure 5. continued
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Figure 6. Size of the Halloween effect (difference betweenrBonth returns NovemberApril and May -October) for 31 ten-year sub-periods from 109pooled countries over the

period 16932011
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Figure 7. Rolling window regressions of the Halloween effect in the GFD world index returns (1948)11)

The figure plots Halloween effects in the GFD world index returns from 1919 to 2011 usirgearl®lling window, a 30
year rolling window and a 5@ear rolling window. The dark solid line indicates the coefficient estimates of the effec

light dotted lines indicates the upper and lower 95% confidence interval based onWesaestandard errors
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Figure 8. Return frequency distribution of Buy & Hold strategy and Halloween strategy

The figure shows the return frequencies of the Buy & Hold strategy and the Halloween strategy for the holding periauyedrseven years, fifteen years and twenty yeaes. 1

returns are annualised and expressed in percentages.

=== Buy & Hold
Halloween

90
cqR—
70 ’,i
60 #
2 /! X
50 4 4
g ] I \
g 40 i v
" 30 ! II \
, -
20 ] /
R/
\
! '\"X___
0 - b P
-12 -8 4 0 4 8 12 16 20 24 28
7-year Return (%)
100
90
80 A
70 ?‘( \
]
3 60 % \
o [N\
g 50 L ‘
o ! \
I 40 ', \ \
30 ’ \
20 / L\
T } \
10 " e

-8-6-4-20 2 4 6 810121416182022242628
10-year Return (%)

=== Buy & Hold
Halloween

=== Buy & Hold
Halloween

120
100
[
'l \
> 80 )
5 F
]
2 60 7 \
fo 0 \
40 ] %
\
RN
20 7 ‘\
IJ D
/ <
0 - b \ -
-6-4-20 2 4 6 8101214161820222426
15year Return (%)
140
120 A
\
100 e
> i ‘l \
c 80 7
()
Haaa
© 60 ,' \
(I \
AR
40 ! )
VN
20 '} N
J / -M
'
0 = -

63

-4 -2 0 2 4 6 8 10121416 18 20 22

20-year Return (%)

=== Buy & Hold
Halloween




Figure 9. End of period wealth for the buy and hold strategy and the Halloween strategy for the period 1693 to 2009
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Figure 10.Halloween effect & sample size
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Figure 11 UK Halloween effect 100year rolling window OLS regressions
The figureplots 100year rolling window estimates of the Halloween effect for the UK monthly stock marketrieaers over the period 1693 to 2010. The dark

solid line indicates the coefficient estimates of the effect, the light dotted lines show the upper and lower 95% boiatdd talsed on Newadest standard

errors.
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