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Abstract 

The market maxim “Sell in May and go away” is a simple but profitable one. On average, stocks 
deliver close to zero returns in the six month period from May through October, only giving a risk 
premium from November through April. This effect, however, has not been widely covered in 
academic literature. We examine the hypothesis that the seasonal pattern is caused by an 
optimism cycle. Towards year end, investors start to look towards the new year, often with overly 
optimistic expectations. This results in attractive returns for stocks. Several months into the year, 
this initial optimism becomes hard to maintain and the stock market experiences a summer lull. A 
zero-investment global sector-rotation strategy based on this theory appears to be highly 
profitable. Global earnings growth revisions also follow a seasonal pattern parallel to that of the 
stock market. Finally, in a separate analysis for the US stock market, investors’ optimism as 
measured by the initial returns on IPOs almost completely capture the results of the sector-
rotation strategy. All these findings support the optimism-cycle hypothesis. 
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1 Introduction 
The market maxim “Sell in May and go away” is a simple but profitable one. 
On average, stocks deliver close to zero returns in the six-month period from 
May through October, only giving a risk premium from November through 
April. This pattern is evident in almost every country in the world. Although 
this seasonal indicator is a very powerful stock market timing tool which has 
been known for decades1, it has not been widely covered in academic 
literature. This may be due to the fact that there is, as yet, no well 
established consensus about the underlying causes for this remarkable 
pattern. 
 
Recently, two explanations have been put forward for the seasonal cycle. 
Firstly, Bouman and Jacobsen (2002) find that the size of the effect is 
significantly related to both the length and the timing of vacations. However, 
they conclude “… history and practice tell us that the old saying is right, 
while stock market logic tells us it is wrong. It seems that we have not yet 
solved this new puzzle.”. Secondly, Kamstra, Kramer and Levi (2003) and 
Garret, Kamstra and Kramer (2004) attribute the seasonal pattern to a time-
varying equity premium influenced by the Seasonal Affective Disorder (SAD) 
effect, the so-called winter depression. Evidence taken from psychological 
literature shows that depression lowers one’s willingness to take risk. 
 
We examine the hypothesis that the seasonal pattern results from an 
optimism cycle in which, in the last quarter of the year, investors start looking 
forward to the next calendar year2. At first they are usually too optimistic 
about the economic outlook and this optimism results initially in attractive 
returns on stocks3. However, several months into the year, reality catches up 
with them, they become more pessimistic and the stock market experiences 
a summer lull. In this way, psychological factors repeatedly make a fool of 
investors. So in the six-month period from November through April investors 
should overweight equities and during the summer period from May through 
October they should be underweight. 
 
The optimism-cycle hypothesis assumes that the perceived outlook for the 
economy and earnings varies during the year. As year end approaches, 
market participants start looking forward to the next year and are overly 
optimistic about the growth prospects for the economy and earnings. Cyclical 
companies benefit the most in such an anticipated macro-economic 
environment. Their turnover and earnings are heavily dependent on the 
economy. The reverse applies to defensive companies whose growth is 
relatively stable and less affected by fluctuations in the economic cycle. So, 
during the winter, the outlook for cyclical stocks is relatively good while the 
outlook for defensive stocks is relatively bad. As the year progresses, this 
reverses around the time of the summer lull in the stock market. Therefore, 
according to the optimism-cycle hypothesis, investors’ preferences are 
biased towards cyclicals during winter and towards defensives during 
summer. 
 
                                                 
1 Bouman and Jacobsen (2002) note that a written reference to the Sell in May effect can be traced 
back as far as the Financial Times of May 30, 1964, page 2. 
2 Implicitly we assume that investors think in calendar years instead of twelve-month forward-rolling 
periods. As far as we know there is no academic evidence (yet) for calendar- year framing. However, 
this phenomenon seems likely to us and  also appealed to psychologists we contacted. For example, 
budgeting, performance targets and promotions are frequently tied to calendar years, and a number of 
people are inclined to make New Year’s resolutions on the first of January. Moreover, psychological 
experimental research suggests that people anchor on particular cycles in the calendar when they 
attempt to recall a memory, see Anderson (2005) for an overview of calendar effects in 
autobiographical memory. 
3 Specifically the optimism of analysts and strategists is well-known and documented by for example 
Easterwood and Nutt (1999) and Chung and Kryzanowski (2000). 
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To test the optimism-cycle hypothesis, we examine a global zero-investment 
strategy that is long in cyclical stocks and short in defensive stocks during 
the winter period, and short cyclicals and long defensives during the 
summer. Such a strategy stems from the seasonal optimism-cycle 
hypothesis. So, in contrast to previous research, we can distinguish a 
seasonal pattern for the asset class equities as well as for sectors. 
 
The global zero-investment seasonal sector-rotation strategy yields an 
average monthly log performance of 0.56% during our sample period from 
1970 through 2003 which translates into an annualized simple return of 7%. 
These results are impressive and highly significant. The strategy works 
during both up and down and low and high volatility markets. Regression 
analyses support these results. After correction for the market timing 
capabilities of the strategy, we estimate alpha to be between 0.30% and 
0.40% a month, with the remainder of the performance coming from timely 
beta (de)leveraging.  
 
The performance of cyclical versus defensive stocks can originate from a 
change in the perceived economic outlook. We suppose that, during the last 
quarter, investors start to focus on the next calendar year.  There is then 
more room for traditional optimism as they begin to look forward over a 
longer time period. This can also result in a seasonal cycle in analysts’ 
revisions of the expected earnings growth rate. As the reference frame 
primarily concerns calendar-year periods, they may feel increasing pressure 
to start revising their overly optimistic estimates from the summer onwards to 
coincide with the release of first-quarter earnings figures. Therefore, we 
examine whether there is a seasonal cycle in earnings revisions. If such an 
earnings revisions cycle does appear to exist, this would also strengthen the 
argument that an optimism cycle exists. 
 
We document a seasonal pattern in the change of the expected global 
earnings growth rate, as well as a link between these changes and both the 
performance of the stock market and the relative performance of cyclicals 
versus defensives.  
 
In a separate analysis for the US stock market we check the robustness of 
our results in a Fama and French (1993) context by correcting for size and 
value factors. Next, as a more direct test of the link between the seasonality 
and the hypothesized optimism cycle, we add an investors’ optimism 
variable into our analysis. We will show that the spectacular results of the 
sector-rotation strategy are parallel to investor’s optimism as measured by 
the initial returns of IPOs. 
 
The "Sell in May"-effect for the stock market as a whole, the existence of a 
seasonal sector cycle, a parallel pattern in earnings growth revisions and the 
seasonality in investors’ optimism as measured by initial returns on IPOs 
support the view that the ‘Sell in May’-effect is caused by a seasonal cycle in 
investors’ optimism, which we call the optimism cycle. As far as we know we 
are the first to document a seasonal sector effect, a seasonality in earnings 
growth revisions and a seasonality in initial returns on IPOs. 
 
The remainder of this paper is organized as follows: in the next section we 
give a more extended review of the literature on this subject. We then 
present our results in the third section and round off in section four with a 
summary and our conclusions. 
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2 Literature 
Despite the fact that the ‘Sell in May’-effect is very profitable - it lowers risk 
for free during the six-month summer period from May to October - and 
persists over time and markets, the seasonal pattern has received relatively 
little attention. The pattern is clearly evident in historical returns, but 
explanations vary and there is no agreement at all about the underlying 
causes. Here, we discuss the two main academic literary contributions on 
this subject. They focus on summer vacations and winter depression as 
possible explanations for the seasonal cycle. 
 
In their extensive study, Bouman and Jacobsen (2002) show that the ‘Sell in 
May’-effect exists in 36 of the 37 countries they cover. Their sample includes 
both developed and emerging markets. Their results suggest that this 
seasonal pattern has existed for a very long time. In the United Kingdom 
they find evidence to support the theory going back to 1694. As they aptly 
remark, the case for data mining is weak as the maxim is well-known and 
has existed for decades. Investors have also been able to take advantage of 
this anomaly for many years. The ‘Sell in May’-effect is not related to risk 
and robust to the January effect. The relative strength of the effect in 
different countries appears to be related to the timing and length of summer 
vacations. This suggests that vacations bring about changes in risk aversion. 
However, in their subgroup of southern-hemisphere countries, where 
summer vacations are at a different time to those in the northern 
hemisphere, they also find higher returns in the November-April period. At 
the end, they leave the seasonal anomaly unexplained. 
 
Kamstra, Kramer and Levi (2003) link the seasonal nature of stock market 
returns to Seasonal Affective Disorder (SAD). SAD is defined as a form of 
major depressive disorder, caused by the shorter days in the fall and winter. 
According to Dilsaver (1990), SAD symptoms can occur from September 
onwards and they may include sadness, fatigue, loss of interest in sex and 
social withdrawal. Experimental psychological research links a decreased 
willingness to take risk, including financial risk, to depression. Therefore, 
market participants with varying degrees of SAD can influence overall 
market returns. In the fall they become increasingly risk averse, resulting in a 
higher risk premium. As the days get longer, their risk tolerance improves 
and the risk premium decreases again. This leads to lower returns in the fall 
and higher returns in the winter. 
 
Garret, Kamstra and Kramer (2004) explore the SAD effect in the context of 
a conditional CAPM framework. They study returns for the United States, 
Japan, the United Kingdom and Sweden in the northern hemisphere and 
New Zealand and Australia in the southern hemisphere. Their results 
suggest that the SAD effect is fully captured in a model which allows for time 
variation in market risk and the market price of risk. They state that “… trying 
to exploit the SAD effect would not represent a profitable trading strategy in 
the sense of earning abnormal risk-adjusted returns since a changing market 
risk premium accommodates the seasonality…”. 
 
The link between the weather and stock market returns is not a new one. 
Saunders (1993) shows that returns on Wall Street are positively correlated 
to the amount of sunshine. Hirshleifer and Shumway (2003) confirm this 
theory on an international level. Cao and Wei (2004) find evidence for an 
inverse relationship between temperature and stock market returns. 
 
However, the assumption that the weather affects stock market returns by 
causing mood changes has been criticized. The correlation between weather 
variables and stock market returns might be a spurious one. Goetzman and 
Zhu (2002) find no difference in individuals propensity to buy or sell equities 
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on cloudy days as opposed to sunny days. Moreover, the study of Kamstra, 
Kramer and Levi (2003) has been specifically criticized by Kelly and 
Meschke (2004) who note that medical literature documents time-series 
evidence of seasonal patterns in depression and suggests a link between 
depression and risk aversion, but that there is no evidence for a time-series 
relationship between changes in depression and changes in risk aversion. 
They also highlight other studies that find that depression peaks between 
December and February. 
 
One basic shortcoming of the SAD-based explanation for the seasonal cycle 
is that it does not allow for the attractive stock market returns which have 
historically occurred in November. Even in October stock market returns 
have been slightly above average, while unattractive returns start as early as 
May. 
 
The summer holiday and the SAD-based explanation for the seasonal 
pattern in the stock market share a common disadvantage. Both embroider 
on a pattern that is known in advance to have a cycle parallel to the 
seasonal pattern in the stock market. Therefore, they have appearances of 
data mining against them. 
 
We put forward the optimism-cycle hypothesis as an explanation for the 
seasonal pattern in the stock markets. People are optimistic by nature. For 
example, Weinstein (1980) documents that people overestimate their chance 
of getting old whereas they underestimate their chance of getting fired. In 
general, there is a tendency for people to overestimate the likelihood of good 
things happening more than bad things. The optimism bias is derived from 
the illusion of control and the self-attribution bias. The illusion of control 
refers to the tendency for people to believe that they can control or at least 
influence the way things turn out which they actually cannot. The self 
attribution-bias or self-serving bias is the inclination of people to attribute 
positive results to internal factors like skill but negative ones to external 
factors. These biases are widely known and documented in articles like 
Daniel, Hirshleifer and Subrahmanyam (1998) and Gervais and Odean 
(2001) or behavioral finance books like Shefrin (2002). 
 
We suggest that, in general, investors and analysts are too optimistic about 
the prospects for the economy and for the earnings’ outlook. As all human 
beings, they demonstrate an optimism bias. As earnings figures and 
analysts’ earnings estimates primarily concern calendar-year periods, a time 
will come during the year when it will become more difficult to maintain the 
initial optimism. For example, first quarter earnings figures might serve as a 
catalyst for analysts and investors to start facing reality. Towards year end, 
the level of optimism decreases while investors start focusing on (too 
optimistic) expectations for the next calendar year. In contrast to the SAD-
effect, the optimism-cycle hypothesis leaves room for attractive returns in 
November. 
 
We note that the optimism-cycle hypothesis fundamentally differs from the 
SAD effect. The SAD effect is a risk-based explanation that assumes a 
seasonal cycle in the discount rate used to estimate the current value of 
future earnings. The SAD-based explanation assumes rather large swings in 
investors’ risk appetite. They are risk neutral in summer and risk averse in 
winter. The optimism-cycle hypothesis assumes that the perceived outlook 
for earnings has a seasonal cycle, which results in an anomaly in the stock 
market. 
 
To examine the optimism-cycle hypothesis we test a global zero-investment 
strategy that is long in cyclical stocks and short in defensive stocks during 
the winter period, and short in cyclicals and long in defensives during the 
summer. As previously mentioned, such a strategy stems from the 
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hypothesized seasonal optimism cycle and if such a strategy were to 
perform well this would support the optimism-cycle hypothesis. Next, we 
examine analysts’ global earnings growth revisions to check for seasonality. 
In a separate analysis for the US stock market we examine the robustness of 
our results, as well as the link between the returns from our sector-rotation 
strategy and investors’ optimism. In the next section, we will present our 
empirical results. 
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3 Empirical results 
3.1 The seasonal pattern in the global stock market 
 
As can be seen from Figure 1, for the period 1970-2003, global stock returns 
as measured by the MSCI World index in US dollars have, on average, been 
low or negative from May through September. The best months of the year 
are December, April and January, in this order. Table 1, panel A shows the 
returns for the ‘Sell in May’-strategy, comparing the six-month November 
through April return with that of May through October. We label these six-
month periods as winter and summer. On average, the return differs a highly 
significant 7.6%. We calculate a success ratio to indicate the frequency that 
returns during winter are higher than during summer. The success ratio of 
64.7% indicates that this strategy works every two out of three calendar 
years. 
 
[FIGURE 1] 
 
[TABLE 1] 
 
When we divide our sample into two seventeen year subperiods, the results 
hardly change. From 1970 to 1986 the return between winter and summer 
differs 7.5% while this is 7.7% for the second subperiod from 1987 to 2003. 
Both subperiods give significant results with t-statistics above 2 and a 
success ratio of 64.7%. 
 
When we move the six-month period one month forwards or backwards (see 
Table 1, panels B and C) the results are somewhat weaker. When 
December is the starting month for the winter period, the difference between 
winter and summer is 5.4%. This is obviously below the 7.6% recorded in 
panel A, but still very high. In addition, the success ratio increases to 76.5%. 
The two subperiods both show an outperformance for the winter period, but 
for the first subperiod the results are statistically insignificant although the 
sign and success ratios are on the right side. When October is the starting 
month, winter outperforms summer by a significant 6.2% on average. The 
success ratio equals 61.8%. For both subperiods results are statistically 
insignificant, but again, sign and success ratios are on the right side. 
 
3.2 The seasonal pattern for global cyclicals vs defensives 
 
In this section we will examine the zero-investment seasonal sector-rotation 
strategy that is long in cyclical stocks and short in defensive stocks during 
the winter period, and short in cyclicals and long in defensives during the 
summer. As mentioned above, such a strategy stems from the hypothesized 
seasonal optimism cycle. We will discuss the returns from this strategy and 
then move on to discuss risk. We also check whether the strategy is just 
timing the market or whether there also is a proper sector selection. In other 
words, whether the sector strategy is just mirroring seasonal effects on the 
global stock market at a sector level, or whether it adds value over and 
above the well-known ‘Sell in May’-effect. 
 
We use the MSCI 38 industry price indices in US dollars from the old 
industry classification, which are available from 1970 to 2001 and the 24 
industry-group indices from the new Global Industry Classification Standard 
(GICS) which was co-developed by MSCI and Standard & Poor’s. The latter 
are available from 1995 onwards. All MSCI data have been downloaded 
from Thomson Financial Datastream. 
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For this study, we have assigned all industries to one of four main sectors: 
cyclicals, defensives, growth stocks and financials4. The category growth 
stocks is perhaps the least obvious. We define information-related industries 
(content and processing) like telecom, media and information technology as 
growth. The subjective idea behind this classification rule is that, during the 
period our study covers, the importance of information for the economy has 
gradually been increasing. Cyclicals are made up of energy, materials, 
capital goods (excluding information technology), services and cyclical 
consumer good stocks. Defensives are defensive consumer goods, 
pharmaceuticals and utilities. Finally, financials include real estate stocks in 
addition to banks and insurers. Table A.1 in the appendix provides a detailed 
overview of the classification we use. For the purpose of this paper we only 
examine cyclicals versus defensives, which are traditionally known 
respectively for their high and low exposure to the economy. 
 
We calculate monthly month-end market capitalization weighted price return 
indices for the period 1970 to 2003 for each of the four main sectors. From 
1995 onwards, we use the new GICS industry group indices in our 
calculations. Subsequently, we calculate monthly log returns from these 
main sector indices, which we also use in our regression analyses. 
 
Like the analysis for the stock market as a whole, we use a seasonal cycle 
with two six-month periods (instead of, for example, a five-month and a 
seven-month period). In this way we are able to prevent a structural bias 
towards the asset class equities or towards either cyclical or defensive 
stocks. So, over a period of a year there is no net exposure in equities or in 
cyclicals versus defensives. 
 
As Table 2, panel A shows, the zero-investment strategy is highly profitable. 
On average, the monthly performance is 0.56% with a t-statistic of 4.09 and 
a monthly success ratio of 58.1%. On an annual basis the success ratio 
increases to 76.5%. So, in approximately 3 out of 4 years the sector-rotation 
strategy is successful. For both subperiods results appears to be significant, 
with the second subperiod delivering the strongest performance. For the first 
subperiod from 1970 to 1986, the strategy earns 38 basis points a month 
and has an annual success ratio of 70.6%. From 1987 to 2003, the strategy 
yields 74 basis points a month with a success ratio of 82.4%. When we 
include dividends into our analysis, results are unaffected. Even for the very 
short nine year period of 1995-2003 for which we have total return data 
available, results are already highly significant with a monthly performance of 
no less than 88 basis points. 
 
Figure 2 shows the cumulative performance index. As can be seen, the 
performance gradually rises over the course of the 34-year sample period. 
The largest drop from a previous high is a negative log return of 27%, which 
occurs 26 months after the high of February 1980. But, 52 months later, in 
July 1984, a new high in the performance index is set. 
 
[TABLE 2] 
 
[FIGURE 2] 
 
When we move the six-month period forwards by one month, the results are 
hardly affected, see Table 2, panel B. For the whole period they actually 
become even stronger as the success ratio increases slightly. However, the 
difference between the first and second subperiods also increases. The first 
subperiod results weaken to a 0.29% monthly performance, which is only 
marginally statistically significant. In contrast, the second subperiod results 

                                                 
4 The categorization into cyclicals, defensives, growth stocks and financials is not uncommon in daily 
investment practice. A practitioner’s book like Taylor (1998) also contains a categorization like this. 
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improve with a highly significant monthly performance of 0.82%. By moving 
the six-month period backwards by one month, as shown in Table 2, panel 
C, the sector-rotation strategy loses its economic and statistical significance. 
 
November seems to be the best month for the seasonal sector-rotation 
strategy based on the strength of the results for both subperiods. This is in 
line with our results for the MSCI World Index and is also the same month 
that Bouman and Jacobsen (2002) start their winter period. Therefore, in the 
remainder of this paper we focus on the results for which positions in 
cyclicals and defensives are reversed at the end of October and at the end 
of April. 
 
The sector-rotation strategy appears to be highly profitable, but it may also 
involve more risk. Therefore, we check the performance of the strategy 
during high volatility and down markets. These are the states of the world in 
which negative performance is least desirable. In order to do this we 
calculate the market volatility during the last 20 trading days of the current 
month and then rank the whole sample based on this volatility measure. We 
then split the sample into two parts, one with low volatility and one with high 
volatility. As we only have daily data available from 1973 onwards, we 
dropped the first three years from this analysis. As shown in Table 3, panel 
A, the investment strategy delivers a significant performance in low as well 
as high volatility markets. In fact, the performance in high volatility markets is 
14 basis points a month higher than in low volatility markets. 
 
Table 3, panel B contains the results for months with positive and negative 
excess returns, which we label as up and down markets. In both market 
conditions the strategy delivers a positive performance. For months in which 
the MSCI World Index delivers more than the risk free rate5, the strategy, on 
average, returns 0.63% with a t-statistic of 3.50. In months with a negative 
realized risk premium the average performance is 0.52% with a t-statistic of 
2.55. Whether we take volatility or risk premium, monthly success ratios are 
well above 50%. In fact, they vary between 56.5% and 58.8%. 
 
[TABLE 3] 
 
A more sophisticated approach to judging the characteristics of the strategy 
involves regression analyses to estimate Jensen’s (1968) alpha and beta, 
see Table 4, panel A. In panel B we use the Treynor and Mazuy (1966) 
model to assess the effect of market timing, which we will call gamma. They 
assume that beta depends linearly on the market excess return. Hereby we 
can measure how much of the strategy’s performance is attributable to an 
increase in beta during a period of positive excess returns and vice-versa. 
For this purpose, we estimate the following regression equation, 
 
 Rt = α +β(Rm,t-Rf,t) + γ(Rm,t-Rf,t)2 + εt (1) 
 
where 
 Rt is the (excess) return for the zero-investment strategy in month t, 
 Rm,t is the market return in month t, 
 Rf,t is the risk free rate of return in month t, and 
 εt is the error term. 
 
The regression results for the whole sample period, as reflected in Table 4 
panel A, are exactly in line with those reported in Table 2 panel A. Alpha 
equals 0.56% a month while the strategy had no market exposure as 
measured by beta. The results are once again robust with both subperiods 
                                                 
5 We use the three month Eurodollar LIBOR interest rate from the Financial Times as the risk free 
interest rate. The London Interbank Offered Rate (LIBOR) is the interest rate banks charge each other 
on short term money in England’s Eurodollar market. These data have been downloaded from 
Thomson Financial Datastream. 
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producing significant alphas of 0.39% and 0.74% a month. In the first 
subperiod the beta is 0.08, statistically significant, but of minor importance as 
the beta effect is relatively small compared to alpha. For example, the 
market excess return would have to be -5% to eliminate the monthly 0.39% 
alpha. 
 
From Table 4, panel B we can see that alpha almost halves when we isolate 
the market timing capabilities of the investment strategy from the 
performance. It is not surprising that gamma appears to be significant. Alpha 
decreases from 0.56% to 0.30%, but remains significant. In other words, 
roughly half of the performance is attributable to market timing and half is 
due to a ‘truely’ seasonal sector effect. The results between the subperiods 
differ. Both subperiods have a positive alpha, but in the second subperiod 
alpha has dropped to 0.23% a month, which is statistically insignificant. This 
suggests that between 1987 and 2003 most of the performance is 
attributable to market timing and less than half of the performance derives 
from sector selection. 
 
[TABLE 4] 
 
To make a final judgement about the link between the ‘Sell in May’-effect 
and the sector-rotation strategy, we estimate the following regression 
equation: 
 
 Rt = α +β(Rm,t-Rf,t) + γ·D(Rm,t-Rf,t) + εt (2) 
 
where D is a dummy variable that equals 1 for the six-month winter period 
and 0 for the six-month summer period. Hereby we make an explicit 
correction for the general ‘Sell in May’-effect. With equation (2), we check 
whether the sector-rotation strategy is spanned by the market and by a 
simple “Sell in May” strategy, corresponding to an alpha that equals zero. As 
Table 5 illustrates, the regression’s results are in line with the Treynor and 
Mazuy model. For the whole period, alpha is 0.40% while part of the 
performance comes from the ‘Sell in May’-effect. Now, we find negative 
betas. Surprisingly, in contrast to the Treynor and Mazuy model results, this 
analysis suggests that the first subperiod has a lower alpha. In general, non-
zero alphas indicate that the zero-investment sector-rotation strategy cannot 
be replicated by a simple “Sell in May” market-timing strategy. 
 
[TABLE 5] 
 
To summarize, during our sample period from 1970 to 2003 there has been 
a global seasonal sector effect. Traditionally, cyclical stocks perform 
relatively well during winter, while defensive stocks’ best period is the 
summer. On average, a zero-investment seasonal sector-rotation strategy 
that is long in cyclical stocks and short in defensive stocks during the winter 
period, and short in cyclicals and long in defensives during the summer 
delivers a log performance of 0.56% a month. This equals an annualized 
normal return of 7.0%, more than enough to compensate for the transaction 
costs involved, which we estimate at around 1%. Less than half of the 
investment strategy’s performance stems from the general ‘Sell in May’-
effect. After corrections for the strategy’s market timing capabilities we 
estimate alpha to be between 0.30% and 0.40% a month. 
 
Initially it might seem that the cyclical pattern in stock returns could be 
caused by seasonal movements in the market risk premium, as Garret, 
Kamstra and Kramer (2004) suggest. Another explanation for the seasonal 
pattern is the variation in the expected cash flows rather than the discount 
rate used to calculate the present value of the future cash flows. This would 
explain the seasonal nature of the market as a whole as well as that of 
cyclicals and defensives. According to the optimism-cycle hypothesis, as the 
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end of the year approaches, market participants start looking forward to next 
year and are overly optimistic about the growth prospects for the economy 
and earnings. As a result of this, the outlook for cyclical stocks is relatively 
good during the winter and bad during the summer while the reverse is true 
of defensive stocks. For this reason, we will examine the analyst earnings 
growth revisions in the next section. If the optimism cycle does play a role, 
we might see a seasonal pattern in the earnings growth revisions for the 
stock market. 
 
3.3 Analysts’ earnings growth revisions 
 
Prior research has shown that analysts make biased forecasts and 
misinterpret new information. Easterwood and Nutt (1999) demonstrate that 
analysts underreact to negative information and overreact to positive 
information. In short, they are overly optimistic. It is unclear whether this 
optimism stems from (1) sell-side incentives, e.g. Womack (1996), (2) their 
need to access top executives’ information, which is easier if they are 
positively biased towards the company, see e.g. McNichols and O’Brien 
(1996), or (3) the typical optimism of investors in general. We refer to 
Richardson, Teoh and Wysocki (2005) for a description of ‘the earnings 
guidance game’ in which management guides analysts’ over optimistic 
expectations so that they are revised to beatable estimates just before the 
earnings announcement is made. 
 
The optimism bias also applies to (top down) strategists, albeit to a lesser 
extent, as demonstrated by Chung and Kryzanowski (2000) and Darrough 
and Russel (2002). The findings are consistent with the theory described by 
Kahneman and Lovallo (1993) that analysts need a good relationship with 
management and that they act as insiders, assigning too much weight to 
positive news on the company’s prospects and too little weight to negative 
information from the outside world. So, at least part of the analysts’ optimism 
bias is not necessarily present in all investors. It is, however, unclear 
whether the rest is due to sell-side incentives (for analysts as well as 
strategists) or simply a case of general investor optimism. This is an 
essential question for the optimism-cycle hypothesis but not relevant for our 
quantitative analysis. We will focus on the question whether revisions in 
analysts’ earnings growth estimates contain a seasonal cycle. From 
Thomson Financial Datastream we downloaded the monthly global 
aggregate data series from IBES which are available from 1988 onwards. 
These figures are released every third Thursday of the month, and are 
based on data up to and including the Tuesday before the third Thursday. 
 
Figure 3 shows the changes in the earnings growth estimates for the MSCI 
World index. The white bars illustrate that the earnings estimates for the 
previous calendar year are adjusted downward during the first half of the 
year. Then, the earnings figures for the previous calendar year are released 
and analysts' estimates finally meet reality. The black bars indicate the 
changes in the earnings growth rate for the current year. During the first half 
of the year, analysts cut their earnings estimate for the previous year more 
than for the current year. By doing this they raise the estimated earnings 
growth rate for most months in the first half of the year. In other words, 
analysts fail to properly adjust their estimates for the current year. Initially, 
they stick to a 'this-year-growth-will-be-higher-scenario'. Their optimism 
about the earnings growth for the current year decreases from the second 
half of the year onwards. The further away their horizon, the more optimistic 
estimates become. The growth rate for the next year increases almost every 
month, as in general, earnings estimate revisions for the next year are less 
negative than for the current year. 
 
[FIGURE 3] 
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The analysts’ behavior results in a nice seasonal cycle for changes in the 
twelve-month forward expected earnings growth rate, as shown in Figure 4. 
This growth rate is based on the twelve-month forward earnings estimates 
and the twelve-month trailing earnings estimates, and is also derived from 
IBES. The cycle of the expected earnings growth is pretty much parallel to 
the seasonal cycle in the stock market. During the winter the expected 
twelve-month rolling forward earnings growth rate generally increases 
whereas it decreases during the summer. The earnings revision cycle lags 
the market-return cycle by roughly one month. But, remember that the 
earnings revisions data are released every third Thursday of the month. This 
means that revisions are compiled partly using  data from the previous 
calendar month. It might also reflect the possibility that analysts incorporate 
prior price performance into their estimates, or that they are slow to factor 
new information into their estimates. Finally, it could also reflect a delay in 
information processing before revisions arrive in the database. 
 
[FIGURE 4] 
 
We checked whether the expected earnings growth rates play a role in the 
stock market. We examined whether changes in the expected earnings 
growth rate can provide any explanation for the market’s excess return and 
for the relative performance of cyclical versus defensive stocks. Table 6 
contains the regression results. Panel A shows that the change in the 
twelve-month forward expected earnings growth rate can explain neither the 
stock market's return nor the relative performance of cyclicals versus 
defensives. But we hypothesized that investors are inclined to focus on 
calendar years instead of a twelve-month rolling forward period. Therefore, 
we composed a series in which we use the change in the current year 
estimates up to October. For November and December we take the change 
in the expected earnings growth rate for next year as we hypothesize that 
investors shift their attention to the next calendar year. The change in the 
expected earnings growth rate now appears to have a significant effect on 
the performance of the stock market and on the relative performance of 
cyclicals versus defensives, as shown in panel B of Table 6. Thus, changes 
in the twelve-month forward rolling earnings growth estimate do not provide 
any explanation, but a series that incorporates the hypothesized calendar-
year thinking does yield significant results. This supports the theory that 
investors focus on the current year and look forward to the coming year 
when year end approaches. 
 
[TABLE 6] 
 
In short, we documented a seasonal pattern in the change of the expected 
earnings growth rate, as well as a link between these changes and both the 
performance of the stock market and the relative performance of cyclicals 
versus defensives. In the next section we will perform a separate analysis for 
the US market for which we have size and value factors available, as well as 
a proxy for investors’ optimism, the initial return on IPOs. This enables us to 
perform an extra robustness check as well as a more direct test to see 
whether there is a link between the Sell-in-May effect and investors’ 
optimism. 
 
3.4 The seasonal pattern in the US 
 
For the American stock market we use the monthly sector data from the 
website of Fama and French at the 30 industry portfolios level, as well the 
monthly data series for the benchmark factors Rm-Rf, SMB and HML which 
represent respectively the excess return of the market over the one-month 
Treasury bill rate, the size factor and the value factor as described by Fama 
and French (1993). Next, from Jay Ritter’s website we use the monthly 
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average initial returns of public offerings as a proxy for investors’ optimism. 
As for the global analysis, we examine the 34 year period of 1970-2003 . 
 
First, we examine whether the sector-rotation strategy in the United States 
mirrors the results for the MSCI World index. We use the definition for 
cyclicals and defensive stocks that is comparable to the previous analysis for 
the MSCI World index. We refer to the appendix Table A.3 for classification 
details. As can be seen from Table 7 panel A, the results are in line with 
those for the MSCI World index which we reported in Table 4. Alpha equals 
0.61% a month compared to 0.56% in our previous analysis. Again, the 
strategy has no market exposure as measured by beta. As in the case of  
the MSCI World index, roughly half of alpha derives from market timing. 
Table 7, panel B shows that alpha decreases to a significant 0.36%. These 
results are comparable to  those for the MSCI World index. 
 
[TABLE 7] 
 
Second, contrary to our global analysis, we now include the Fama and 
French factors ‘size’ and ‘value’ into our analysis for the American stock 
market. These factors capture the well-documented deviations from the one 
factor CAPM, and these data are available for the United States. As  Table 8 
panel A shows the sector rotation has a significant but small factor loading 
on value. Thereby, alpha decreases from 0.61% to 0.49%, but remains 
highly significant. These results suggest that the good performance of the 
sector-rotation strategy cannot be attributed to its exposure to small caps or 
value stocks, as in a Fama and French setting alpha also appears to be 
rather robust. 
 
[TABLE 8] 
 
Third, as a more direct test of our hypothesis that the returns of our sector 
rotation-strategy derive from an optimism cycle, we add the average return 
on initial public offerings to our set of independent variables. We interpret 
this variable as a proxy for investors’ optimism. If alpha would be the result 
of an optimism cycle, we expect alpha to disappear when we include an 
optimism variable. In fact, the remaining alpha would be the original alpha 
corrected for optimism, which we expect to be absent. Table 8, panel B 
reports the regression results. With the inclusion of the average return for 
IPO’s, alpha drops from a highly significant 0.49% in a Fama and French 
context to an insignificant 0.10%. The initial IPO return appears to be 
significant and captures practically the whole of the performance of the 
sector-rotation strategy. Figure 5 shows the remarkable seasonal pattern in 
the initial returns for IPOs. During the six-month winter period the initial 
return is 20.0% while in the summer this equals 15.7%, a difference of no 
less than 4.3% which is statistically significant. Neither this seasonality nor 
the sector seasonality has, to our knowledge, been documented before. To 
us, it seems hard to find a risk-based explanation that justifies such a 
difference in initial returns. 
 
One could argue that our main sector classification is subjective, which is 
obviously the case. But, whether we use a tightened or a loosened definition 
for cyclicals or defensives, in the end the results tell the same story. To 
check, in a tightened definition for cyclicals and defensives, we no longer 
define energy stocks as cyclicals (one could argue that this industry is the 
least cyclical due to the oligopolistic nature of the market) and we remove 
pharmaceuticals from our defensive category (one could argue that they are 
growth stocks because of their above average long-term growth rates in 
turnover and earnings). We also use a loosened definition of cyclicals and 
defensives, including IT and media stocks in cyclicals and telecom in 
defensives. IT and media stocks can be seen as cyclical growth stocks while 
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telecoms can be qualified as defensive utilities. Under this loosened 
definition, we only disregard financials in our analysis. 
 
Table 9 shows the results for the different kind of main sector definitions. 
With the tightened definition, alpha in the Fama and French context 
increases from 0.49% tot 0.70% and remains unchanged in the loosened 
definition. However, in both cases alpha is insignificant with the optimism 
proxy in the regression analysis, while the IPO return itself is a significant 
variable (results not reported here). 
 
[TABLE 9] 
 
The results for the US market are in line with those reported for the global 
stock market. An extended analysis, corrected for size and value factors did 
not alter our previous findings, neither did a different definition for cyclicals 
and defensives. However, the seasonal pattern in the initial returns for IPOs, 
which we interpret as investors’ optimism, appeared to be parallel to the 
stock market’s seasonal cycle and explained the highly attractive returns 
achieved by our seasonal sector-rotation strategy. All the results for the US 
market support the hypothesized optimism cycle. 
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4 Summary and conclusions 
The market maxim “Sell in May and go away” is a very powerful stock 
market timing tool which has been known for decades. Investors should 
overweight equities in the six-month winter period from November through 
April and be underweight during the summer period from May through 
October. This strategy works every two out of three years. To date, there is 
no well-established consensus about the cause for this remarkable pattern. 
 
We put forward the optimism-cycle hypothesis as a possible explanation for 
the seasonal cycle. In the last quarter of the year, investors start looking 
forward to the next year, but because of an optimism bias they usually 
overstate the economic outlook. This optimism results initially in attractive 
returns on stocks but a few months into the year reality catches up with 
investors and they become more pessimistic resulting in a summer lull on 
the stock market. In this way, the psychology of investors repeatedly makes 
a fool of them. 
 
Four factors support the optimism-cycle hypothesis. First, the fact that 
psychology is involved explains why investors would fall repeatedly into the 
same trap. Second, an investment strategy based on the optimism cycle 
realizes an impressive performance. A zero-investment global sector-rotation 
strategy based on this theory yields 0.56% a month and an annual success 
ratio of 76.5% during our 1970-2003 sample period. Less than half of this 
performance is attributable to the strategy’s stock-market timing capabilities. 
We estimate pure alpha to have been between 0.30% and 0.40% a month. 
Third, earnings growth revisions show a seasonal cycle parallel to that of the 
stock market. Fourth, a separate analysis for the US market shows that size 
and value factors do not play a role, but investors’ optimism as measured by 
initial returns on IPOs does. These initial returns show a seasonal pattern 
similar to the one in the stock market. Moreover, the initial returns on IPOs 
almost completely explain the highly attractive returns in the seasonal 
sector-rotation strategy that we documented. The existence of a seasonal 
sector cycle, apart from the ‘Sell in May’-effect for the stock market as a 
whole, a parallel pattern in earnings growth revisions and in investors’ 
optimism as measured by initial returns on IPOs support the hypothesis that 
the ‘Sell in May’-effect is caused by a seasonal cycle in investors’ optimism. 
To our knowledge, we are the first to document the seasonality in sector 
returns, earnings growth revisions and initial returns on IPOs. 
 
It seems hard to find a risk-based explanation to justify the 7.6% winter 
versus summer premium in the stock market, the 7.0% annualized return for 
the zero-investment global sector-rotation strategy and the 4.3% difference 
in initial returns between winter and summer IPOs. To put these premiums 
into perspective we refer to the risk premium of stocks over bonds. 
According to Dimson, Marsh and Staunton (2002), the world equity premium 
was a geometric mean of 4.6% over the period 1900-2000, and 1.7% over 
the period 1970-2000, a period that comes close to our examination period 
of 1970-2003. 
 
The optimism-cycle hypothesis is inconsistent with the efficient market 
hypothesis. If the optimism-cycle hypothesis were to become a generally 
accepted explanation for the seasonal cycle in the stock market, sectors and 
initial returns on IPOs, the seasonal cycle would probably disappear in the 
years to come. If this occurs, the psychological hurdle of basing a decision 
on a rule rather than on one’s over optimistic expectations may delay this. 
Until such time, our findings suggest that there is a free lunch. 
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Appendix 
Main sector classification schemes 
 
This section provides the main sector classification schemes that we used in 
this study. Table A.1 shows the assignment of the 38 old MSCI industries to 
one of our four main sectors. Table A.2 contains the 24 new industry groups 
and their main sectors from the Global Industry Classification Standard 
(GICS) developed by MSCI and Standard & Poor’s. Finally, Table A.3 shows 
the categorization of the 30 Fama and French industries into our four main 
sectors using three different definitions. 
 
Table A.1 
Old MSCI industry classification system and the assignment to one out of 
our four main sectors. 
MSCI Sector MSCI Industry Main Sector 
Energy   
 Energy Sources Cyclicals 
 Utilities - Electrical & Gas Defensives 
Materials   
 Building Materials & Components Cyclicals 
 Chemicals Cyclicals 
 Metals - Non Ferrous Cyclicals 
 Metals - Steel Cyclicals 
 Forest Products & Paper Cyclicals 
 Misc. Materials & Commodities Cyclicals 
Capital Equipment   
 Aerospace & Military Technology Cyclicals 
 Construction and Housing Cyclicals 
 Data Processing & Reproduction Growth 
 Electrical & Electronics Growth 
 Electronic Components Instruments Growth 
 Energy Equipment & Services Cyclicals 
 Industrial Components Cyclicals 
 Machinery & Engineering Cyclicals 
Consumer Goods   
 Appliances & Household Durables Cyclicals 
 Automobiles Cyclicals 
 Beverages & Tobacco Defensives 
 Food & Household Products Defensives 
 Health & Personal Care Defensives 
 Recreation, Other Consumer Goods Cyclicals 
 Textiles & Apparel Cyclicals 
Services   
 Broadcasting & Publishing Growth 
 Business & Public Services Cyclicals 
 Leisure & Tourism Cyclicals 
 Merchandising Cyclicals 
 Telecommunications Growth 
 Transportation - Airlines Cyclicals 
 Transportation - Road & Rail Cyclicals 
 Transportation - Shipping Cyclicals 
 Wholesale & International Trade Cyclicals 
Finance   
 Banking Financials 
 Financial Services Financials 
 Insurance Financials 
 Real Estate Financials 
Multi-Industry   
 Multi-Industry Cyclicals 
Gold Mines   
 Gold Mines Cyclicals 
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Table A.2 
New MSCI/S&P industry group classification system and the assignment to 
one out of our four main sectors. 
Sector Industry Group Main sector 
Energy   
 Energy Cyclicals 
Materials   
 Materials Cyclicals 
Industrials   
 Capital Goods Cyclicals 
 Commercial Services & Supplies Cyclicals 
 Transportation Cyclicals 
Consumer Discretionary   
 Automobiles & Components Cyclicals 
 Consumer Durables & Apparel Cyclicals 
 Hotels Restaurants & Leisure Cyclicals 
 Media Growth 
 Retailing Cyclicals 
Consumer Staples   
 Food & Staples Retailing Defensives 
 Food Beverage & Tobacco Defensives 
 Household & Personal Products Defensives 
Health Care   
 Health Care Equipment & Services Defensives 
 Pharmaceuticals & Biotechnology Defensives 
Financials   
 Banks Financials 
 Diversified Financials Financials 
 Insurance Financials 
 Real Estate Financials 
Information Technology   
 Software & Services Growth 
 Technology Hardware & Equipment Growth 
 Semiconductors & Semiconductor Equipment Growth 
Telecommunication Services   
 Telecommunication Services Growth 
Utilities   
 Utilities Defensives 
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Table A.3 
Categorization of 30 Fama and French industries into main sectors using 
three different definitions. 
   Main sector definition  
F&F Industry Neutral Tight Loosened 
Food Defensives Defensives Defensives 
Beer Defensives Defensives Defensives 
Smoke Defensives Defensives Defensives 
Games Cyclicals Cyclicals Cyclicals 
Books Growth Growth Cyclicals 
Hshld Cyclicals Cyclicals Cyclicals 
Clths Cyclicals Cyclicals Cyclicals 
Hlth Defensives None Defensives 
Chems Cyclicals Cyclicals Cyclicals 
Txtls Cyclicals Cyclicals Cyclicals 
Cnstr Cyclicals Cyclicals Cyclicals 
Steel Cyclicals Cyclicals Cyclicals 
FabPr Cyclicals Cyclicals Cyclicals 
ElcEq Cyclicals Cyclicals Cyclicals 
Autos Cyclicals Cyclicals Cyclicals 
Carry Cyclicals Cyclicals Cyclicals 
Mines Cyclicals Cyclicals Cyclicals 
Coal Cyclicals Cyclicals Cyclicals 
Oil Cyclicals None Cyclicals 
Util Defensives Defensives Defensives 
Telcm Growth Growth Defensives 
Servs Cyclicals Cyclicals Cyclicals 
BusEq Growth Growth Cyclicals 
Paper Cyclicals Cyclicals Cyclicals 
Trans Cyclicals Cyclicals Cyclicals 
Whlsl Cyclicals Cyclicals Cyclicals 
Rtail Cyclicals Cyclicals Cyclicals 
Meals Cyclicals Cyclicals Cyclicals 
Fin Financials Financials Financials 
Other None None None 
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Figure 1. 
Monthly average total log return on the MSCI World Index in US dollars 
(1970-2003). 
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Figure 2. 
Cumulative log performance index of the zero-investment strategy which is 
long cyclicals and short defensives during winter and short cyclicals and long 
defensives during summer. Results are measured by the difference in price 
return. 
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Figure 3. 
The average monthly change in the expected earnings growth rate for the 
MSCI World index. The data cover the period from 1988 to 2003, changes 
are in percentage points. 
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Figure 4. 
The average monthly change in the twelve-month rolling forward expected 
earnings growth rate for the MSCI World index. The data cover the period 
from 1988 to 2003, changes are in percentage points. 
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Figure 5. 
The average initial return on IPOs in the US stock market for the period 
1970-2003. 
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Table 1. 
Total log return for the MSCI World index for the two six-month periods 
‘winter’ and ‘summer’. 
 Winter Summer Difference t-value Success ratio 
Panel A. November through April and May through October 
1970-2003 8.8% 1.2% 7.6% 3.14 *** 64.7% 
1970-1986 9.5% 2.0% 7.5% 2.06 ** 64.7% 
1987-2003 8.0% 0.3% 7.7% 2.34 ** 64.7% 
 
Panel B. December through May and June through November 
1970-2003 7.7% 2.3% 5.4% 2.35 ** 76.5% 
1970-1986 7.2% 4.4% 2.8% 0.80  64.7% 
1987-2003 8.1% 0.2% 8.0% 2.73 ** 88.2% 
 
Panel C. October through March and April through September 
1970-2003 8.0% 1.9% 6.2% 2.14 ** 61.8% 
1970-1986 9.3% 2.2% 7.1% 1.71 * 70.6% 
1987-2003 6.8% 1.6% 5.2% 1.27  52.9% 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
 
 
Table 2. 
Monthly performance of a zero-investment strategy which is long cyclicals 
and short defensives during winter, and short cyclicals and long defensives 
during summer. Results are measured by the difference in price return, 
except for the 1995-2003 period for which we have total return data 
available. 
 Average monthly t-value  Success ratio  
 return  monthly annual 
Panel A. November through April and May through October 
1970-2003 0.56% 4.09 *** 58.1% 76.5% 
1970-1986 0.38% 2.34 ** 55.4% 70.6% 
1987-2003 0.74% 3.36 *** 60.8% 82.4% 
1995-2003 (total return) 0.88% 2.53 ** 60.2% 77.8% 
 
Panel B. December through May and June through November 
1970-2003 0.56% 4.05 *** 58.6% 79.4% 
1970-1986 0.29% 1.77 * 53.4% 70.6% 
1987-2003 0.82% 3.76 *** 63.7% 88.2% 
1995-2003 (total return) 0.67% 1.91 * 60.2% 77.8% 
 
Panel C. October through March and April through September 
1970-2003 0.09% 0.66  51.7% 52.9% 
1970-1986 -0.04% -0.26  49.5% 47.1% 
1987-2003 0.23% 1.01  53.9% 58.8% 
1995-2003 (total return) 0.46% 1.29  56.5% 66.7% 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
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Table 3. 
Zero-investment sector-rotation strategy performance during high and low 
volatility markets and during up and down markets. 
 Average monthly t-value Success Number of 
 return  ratio months 
Panel A. (1973-2002) 
Low volatility 0.49% 2.76 *** 56.5% 186 
High volatility 0.63% 2.65 *** 58.6% 186 
 
Panel B. (1970-2003) 
Up (positive risk premium) 0.63% 3.50 *** 58.8% 221 
Down (negative risk premium) 0.52% 2.55 ** 57.9% 197 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
 
 
Table 4. 
Regression results for monthly returns of the zero-investment sector-rotation 
strategy as the dependent variable. Beta is the regression coefficient for the 
excess market return and gamma is the regression coefficient for the 
quadratic excess market return. Alpha is the constant. The t-statistics are 
given between brackets below the coefficients. 
 α β γ 
Panel A.    
1970-2003 0.0056  0.03  
 (4.09) *** (0.89)  
1970-1986 0.0039  0.08  
 (2.40) ** (1.94) * 
1987-2003 0.0074  -0.01  
 (3.36) *** (-0.26)  
    
Panel B.    
1970-2003 0.0030  0.07  1.42 
 (1.97) ** (1.96) ** (3.39) *** 
1970-1986 0.0046  0.07  -0.44 
 (2.47) ** (1.68) * (-0.78) 
1987-2003 0.0023  0.07  2.51 
 (0.93)  (1.35)  (4.21) *** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
 
 
Table 5. 
Regression results for monthly returns of the zero-investment sector-rotation 
strategy as the dependent variable. Beta is the regression coefficient for the 
excess market return and gamma is the regression coefficient for the excess 
market return multiplied with a dummy variable that equals 1 in winter and 0 
in summer. Alpha is the constant. The t-statistics are given between brackets 
below the coefficients. 
 α β γ 
1970-2003 0.0040  -0.21  0.52 
 (3.11) *** (-5.14) *** (8.64) *** 
1970-1986 0.0028  -0.10  0.35 
 (1.79) * (-1.82) * (4.45) *** 
1987-2003 0.0052  -0.28  0.66 
 (2.63) *** (-4.85) *** (7.25) *** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
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Table 6. 
Regression results for the excess monthly returns on the MSCI World index 
and for the relative performance of cyclicals versus defensives as dependent 
variables. Beta is the regression coefficient for the percentage point changes 
in the expected earnings growth rate. Alpha is the constant. The t-statistics 
are given between brackets below the coefficients. The results cover the 
sixteen years from 1988 through 2003. 
  α β 
Panel A. Changes in the twelve month forward rolling earnings growth rate 

as dependent variable 
Excess return for the MSCI World index   0.0006  0.0006 
   (0.20)  (0.21)  
Cyclicals versus defensives   -0.0023  -0.0001 
   (-0.99)  (-0.05)  
 
Panel B. Changes in the earnings growth rate for the current year from 

January through October and for next year for November and 
December as dependent variable 

Excess return for the MSCI World index   0.0022  0.0054 
   (0.70)  (2.51) ** 
Cyclicals versus defensives   -0.0009  0.0044 
   (-0.43)  (2.77) *** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
 
 
Table 7. 
Regression results for the United States from 1970 to 2003 with monthly 
returns of the zero-investment sector-rotation strategy as the dependent 
variable. Beta is the regression coefficient for the excess market return and 
gamma is the regression coefficient for the quadratic excess market return. 
Alpha is the constant. The t-statistics are given between brackets below the 
coefficients. 
 α β γ 
Panel A.    
 0.0061  0.04  
 (3.69) *** (1.18)  
    
Panel B.    
 0.0036  0.06  1.11 
 (1.90) * (1.58)  (2.81) *** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
 
 
Table 8. 
Regression results for the United States from 1970 to 2003 with monthly 
returns of the zero-investment sector-rotation strategy as the dependent 
variable. Beta is the regression coefficient for the excess market return, SMB 
is the size factor, HML is the value factor and IPO is the average initial return 
on IPOs. Alpha is the constant. The t-statistics are given between brackets 
below the coefficients. 
 α β SMB HML IPO 
Panel A. 
 0.0049  0.0738  -0.0370  0.1496  
 (2.92) *** (1.95) * (-0.68)  (2.96) *** 
 
Panel B. 
 0.0010  0.0597  -0.0447  0.1337  0.0138 
 (0.56)  (1.83) * (-0.96)  (3.07) *** (2.16) *** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 
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Table 9. 
Regression results for the United States from 1970 to 2003 with monthly 
returns of the zero-investment sector-rotation strategy as the dependent 
variable. Beta is the regression coefficient for the excess market return, SMB 
is the size factor and HML is the value factor. Alpha is the constant. The t-
statistics are given between brackets below the coefficients. 
  α β SMB HML 
Panel A. Standard definition of cyclicals vs defensives 
  0.0049  0.0738  -0.0370  0.1496  
  (2.92) *** (1.95) * (-0.68)  (2.96) *** 
 
Panel B. Tightened definition of cyclicals vs defensives 
  0.0070  0.0167  -0.0271  0.1589 
  (3.42) *** (0.37)  (-0.41)  (2.60) *** 
 
Panel C. Loosened definition of cyclicals vs defensives 
  0.0049  0.0423  -0.0338  0.0976 
  (3.00) *** (1.16)  (-0.65)  (2.00) ** 
*, ** and *** denote significance at the 10%, 5% or 1% level, respectively 


