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Abstract: 

 

This study shows that since 1927, investors would have earned a statistically significant (at 

Minimum Bayes Factor levels) and economically meaningful annualized equity premium of 

23 percent by investing in the U.S. stock market from November through April winter period 

in presidential pre-election years. In contrast, Treasury bond premiums have been higher in 

the May-to-October summer period in midterm election years. Our results suggest that the 

previously documented winter and pre-election year effects are intertwined. The combined 

winter–pre-election year effect shows up consistently in sub-periods; in an extended sample 

period since 1871; in international stock markets; is separate from a January anomaly; is 

robust to outliers and data mining; and is independent of the political party in the White 

House. We show that the winter–pre-election year premiums are revealed in ex ante variance 

risk premiums and align with different measures of economic and political uncertainty such 

as the Baker et al. (2016) economic policy uncertainty (EPU) index.  
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1. INTRODUCTION 

A Halloween or winter effect on stock returns, or its complement “Sell–in–May” effect, 

has been well-documented in both academic and industry circles. The seminal study
1
 by 

Bouman and Jacobsen (2002) found that the average U.S. stock market return from 1970 to 

1998 had been significantly higher during winter months (i.e., November through April and 

hence the “Halloween” moniker) and lower during summer months (i.e., May through 

October, and hence, the “Sell–in–May” moniker). Jacobsen and Visaltanachoti (2009) and 

Zhang and Jacobsen (2013) corroborated and further analyzed the results.  

The winter seasonality in stock market returns is one of the more intriguing calendar–

related anomalies, if only because of its reported robustness. For example, Andrade et al. 

(2013) show that it persisted from 1998 to 2012 – this is a true hold-out sample that is beyond 

the publication of Bouman and Jacobsen (2002), and the effect continued to hold in the 2016 

pre-election year. Bouman and Jacobsen (2002) further show that the higher winter premium 

is distinct from the January anomaly of Keim (1983). It also extends to international stock 

markets, particularly those in the Southern hemisphere such as Australia where any “winter 

effect” must occur in summer, and Singapore where there is little distinction between winter 

and summer. Therefore, it is unlikely that the historically higher winter returns reflect 

production, agricultural cycles and weather, seasonal affective disorder (SAD) psychological 

effects of Kamstra et al. (2003), or the like.  

On the other hand, since U.S. presidential elections occur at a known date in November, 

and pre-primary activities begin around winter in the year prior to that of the November 

election, it is not inconceivable that the U.S. November–to–April winter anomaly is somehow 

                                                           
1
 A similar “Six Month Switching” strategy had been noted many years earlier in the Stock Trader’s Almanac. 
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related to elections. That becomes even more plausible
2
 given that a “presidential cycle” has 

already been documented in historical U.S. equity premiums, viz. the average equity premium 

has been significantly higher in the second half of the four-year cycle, especially in the pre-

election or third year (Beyer et al. (2008); Ziemba (2013); Kräussl et al. (2014)).
3
  

<  Insert Figure 1 here  > 

This study shows that “Sell–in–May” equity premiums have indeed been intertwined 

with the presidential cycle. Figure 1 visually displays the main empirical finding of the study 

in a plot of the average annualized equity premium realized over different intervals from 

1927 to 2015.
4
 The left portion of the figure shows that equity premiums realized during 

winter months in pre-election years are by far the highest, averaging an annualized 23 

percent, and this estimate is 19 percent higher than the average annualized equity premium 

realized during summer months in those same pre-election years. We further show below that 

the sizable 19 percentage point difference is both statistically significant (at Harvey’s (2017) 

Minimum Bayes Factor levels) and economically meaningful, it shows up in both Democratic 

and Republican presidencies, and it aligns with different measures of economic policy and 

variance risk premiums where the latter are available since 1990 as a proxy for an ex ante risk 

premium. In winters and summers in other presidential years, the mean equity premiums are 

inconsequential (see Figure 1).
5
 Finally, the right portion of Figure 1 shows that the winter-

pre-election-year effect clearly dominates three other commonly documented “stand-alone” 

market anomalies, namely the winter anomaly of Bouman and Jacobsen (2002), the pre-

                                                           
2
 A cynic might contend that introducing the pre-test evidence on the presidential cycle makes the significance 

levels higher, and thus any point estimate less plausible. This point is noted and discussed below. 

  
3
 Savor and Wilson (2013, 2014) and Chan and Marsh (2016) add that the higher average equity premiums have 

occurred on days with scheduled macroeconomic news announcements. 
 
4
 We follow the common practice of annualizing all the premiums throughout the paper although a more natural 

representation of the premiums could be half-yearly. 

 
5
 Hulbert (2016) points out that returns in summer months have not received any election-year boost in the three 

presidential elections preceding the 2016 U.S. election. 
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election year anomaly of Beyer et al. (2008) and the presidential-Democratic puzzle of Santa-

Clara and Valkanov (2003).
6
 

Our main sample period covers 1927 to 2015, but we show that the significantly higher 

winter-pre-election-year average equity premiums have persisted in sub-periods and in an 

extended sample starting in 1871. Our results are also robust to outliers, to issues related to 

data mining and to different U.S. stock market indices, and the higher average equity 

premiums in winter months in pre-election years don’t seem to have been associated with 

higher realized volatility in returns. Furthermore, small cap stocks (value stocks) significantly 

outperformed large cap stocks (growth stocks) in winter months except in pre-election years; 

instead, they are higher in post–election year 1, midterm year 2 and election year 4 of the 

presidential cycle. That is, the well-known size and value effects do not explain the winter 

monthly premiums in pre-election years although those size and value effects were generally 

concentrated in winter months.   

In addition, we find that the average Treasury bond premiums have an inverse seasonal 

pattern to that of the equity premium over the 1942–2015 sample period.
7
 That is, the average 

Treasury premium was highest in summers and not in pre-election years but in midterm 

election years. 

We consider two economic rationales for the observed premiums. The first is the 

frequently cited “stimulus-to-woo-voters” or political business cycle theory. As we show 

below, both the empirical evidence for, and arguably the logic of, the theory seem mixed. 

However, we find a second political uncertainty cycle does seem consistent with presidential 

cycle in equity and bond returns. Specifically, we find that the Baker et al. (2016) news-based 

                                                           
6
 Santa-Clara and Valkanov (2003) show that average equity premiums during the Democratic regime were 

significantly higher than during the Republican regime with no apparent increase in risk (see also the additional 

results in Hensel and Ziemba (1995), Novy-Marx (2014) and Chan and Marsh (2016)).  

 
7
 Limited by data availability, the sample period for U.S. Treasury bonds only begins in 1942.  
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measure of political uncertainty, on average, is highest in winter in year 3 of the election 

cycle, and we show that the result is robust to alternative measures of uncertainty which 

include the “RV-VXO index” and the Jurado et al. (2015) JLN economic uncertainty index.
8 

Other recent news-reading based measures of uncertainty that are designed to encompass that 

of government policy, as in Manela and Moreira (2017), also predict equity premiums and 

“…are driven by variation in investors’ concerns regarding rare disasters” (p. 138). The “… 

nonlinearities in the dependence of stock and bond returns on market volatility in tail-risk 

situations [lead to situations] where: “the nonlinearities are mirror images for stocks and 

bonds, revealing flight to safety: Expected returns increase for stocks when volatility 

increases from moderate to high levels, while they decline for Treasuries” (Adrian et al. 

(2016) p.1, our emphasis). Pástor and Veronesi (2017) have also recently proposed a model 

of political uncertainty involving differences in party positions on high or low corporate rates 

whereby an equity premium arises to compensate for the uncertainty.  

The remainder of this paper is organized as follows. Section 2 describes the data. 

Sections 3 and 4 present the main empirical results and further analyses, respectively. Section 

5 explores several candidates for an empirical explanation and Section 6 discusses the 

political uncertainty cycle and pre-election stimulus rationales. Section 7 concludes. 

 

2. DATA 

The main empirical analysis for U.S. equities in this study extends from 1927:01 to 

2015:12, and for U.S. Treasury bonds from 1942:01 to 2015:12. The 1927–2015 sample 

period spans 89 winters and summers, and 22 elections, of which 12 presidencies were won 

by Democrats and 10 by the Republicans. Panel A of Table 1 shows the history of U.S. 

                                                           
8
 Bloom (2009) created the RV-VXO index by splicing the CBOE VXO index (which is available from 1986) 

with realized stock market volatility prior to 1986. Bloom (2009) documents a strong relationship between real 

activity and uncertainty as measured by the stock market volatility (i.e., the RV-VXO index), whereas Jurado et 

al. (2015) argue that the JLN index is a comprehensive time series on macro uncertainty. Section 6 provides 

further discussions on the RV-VXO and JLN indices. 
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presidential terms, elections and outcomes. Panel B of the table reports summary statistics for 

annualized log equity and Treasury bond returns in excess of the log of one-month Ibbotson 

Treasury rate. We proxy the U.S. equity market using the Center for Research in Security 

Prices (CRSP) value-weighted index (with distributions) and the U.S. bond market using the 

10-year maturity Treasury bond sourced from the CRSP Monthly Treasury Fixed Term 

Indexes File.
9
 The panel shows that the annualized sample mean and standard deviation 

estimates of the equity premiums are 5.85% and 18.72%, respectively, and the estimates for 

the Treasury premiums are understandably lower at 1.45% and 6.78% respectively,. 

<  Insert Table 1 here > 

 

3. MAIN EMPIRICAL RESULTS 

We begin by replicating the winter/“Sell-in-May” effect of Bouman and Jacobsen (2002) 

for the equity market in our sample. To accomplish this, we regress the annualized log equity 

premiums (rt) on two dummy variables: 

,εWS WS ttttr             (1) 

where St =1 for summer months from May to October and 0 otherwise, and Wt  =1 for winter 

months from November to April and 0 otherwise.  

To test for a pre-election year effect, we use additional dummy variables beyond Eq. (1). 

Specifically, Y3t =1 for months in pre-election year 3 and 0 otherwise, and Ot =1 for months 

in years other than the pre-election year and 0 otherwise. We also explore a possible 

“presidential-Democratic puzzle” effect on the equity premiums by using a dummy variable 

Rt =1 (Dt =1) if the administration in month t is Republican (Democratic) and 0 otherwise. 

Both regressions with stand-alone dummies are specified and detailed in Appendix A. 

<  Insert Table 2 here  > 

                                                           
9
 The results reported herein remain largely unchanged when we analyze the 30-year maturity Treasury bond. 
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Panel A of Table 2 presents the initial results. Columns (1) to (3) report the coefficient 

estimates (“differences in means”) of the stand-alone regression models for: (1) the 

“winter/Sell–in–May” effect; (2) the pre-election year effect; and (3) the “presidential-

Democratic” puzzle. The parentheses adjacent to the coefficient estimates contain the 

corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and 

autocorrelation-corrected standard errors adjusted for 6 lags. However, the problems of 

significance testing here potentially extend beyond these common standard error corrections: 

in addressing problems related to “p-hacking” and Type I error (i.e., a false positive or 

rejection of the null when the null is true), Harvey (2017, pp. 28) noted, “…we cannot simply 

report usual p-values…we need to somehow inject prior beliefs [in reporting the test 

statistics]…” Harvey (2017) proposes reporting test statistics associated with the Minimum 

Bayes Factors (MBF) that include the user’s prior odds. Panel B of Table 2 reproduces the 

MBF t-statistic thresholds reported in Table III of Harvey (2017) to benchmark against the 

parenthesized Newey-West t-statistics presented in Panel A. The “0.05/4–to–1” cell in Panel 

B, for example, shows that the threshold of the t-statistic for 4–to–1 odds and 5% chance that 

the null is true is 2.94. Not surprisingly, this threshold is substantially higher than the 

conventional t-statistic hurdle of 2, since the corresponding prior odds that the null is true are 

low at 4–to–1 (20%). 

The results in Column (1) appear to confirm that there has been a winter/“Sell-in-May” 

effect in U.S. equity market in our sample period: Between 1927 and 2015, the U.S. 

annualized equity premium averages 10.01% (statistically MBF significant) during winter but 

merely 1.69% (statistically insignificant) during summer. The 8.32% difference is 

comparable to the annualized estimate reported by Bouman and Jacobsen (2002), and it is 

also statistically significant, as indicated by the Wald test p-value reported in the table under 

the null hypothesis H0:βS=βW. However, as shown below, the average returns in winter 
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months are not statistically different to average summer month returns in years other than 

pre-election years. 

Column (2) presents the result for the pre-election year effect, and we can observe that it 

accords with the findings of Beyer et al. (2008), Ziemba (2013) and Kräussl et al. (2014) for 

our sample period. The U.S. average equity premium in pre-election years is 13.47% per 

annum (statistically significant); this estimate is 10.25% higher than it is in other years of the 

presidential cycle. The Wald test for the null hypothesis H0:βO=βY3 demonstrates that the 

10.25% difference is statistically significant. 

Column (3) provides strong evidence that the presidential-Democratic puzzle is present 

in our sample. The column shows that the U.S. annualized equity premium under Democratic 

administrations is 10.62% (statistically significant) versus 0.47% (statistically insignificant) 

under Republican administrations. The 10.15% difference, which is statistically significant 

using the Wald test, lines up with the annualized 9% presidential-Democratic puzzle found in 

Santa-Clara and Valkanov (2003) and Novy-Marx (2014) using their relatively shorter 

sample periods spanning 1927–1998 and 1973–2012, respectively.
10

 

Given this replication of the three known calendar effects in equity returns in our sample, 

we turn to a first demonstration of how they combine. To do this, we estimate the following 

dummy variable regression to implement a “difference in seasonal means” test with additive 

effects:  

,εWY3DWODSY3DSOD

WY3RWORSY3RSOR

WY3DWODSY3DSOD

WY3RWORSY3RSOR

ttttt

tttttr




  (2) 

where SY3Rt (WY3Rt) is equal to 1 for Summer (Winter) months in Year 3 of the 

Republican regime and 0 otherwise, SORt (WORt) is equal to 1 for Summer (Winter) months 

                                                           
10

 Powell et al. (2007) use the narrower 1927–1998 sample period to show that the null hypothesis H0:βR=βD is 

not rejected with a Monte-Carlo simulated p-value slightly over 0.05. However, Cocquemas and Whaley (2016) 

employ the extended 1927–2015 sample period and a Monte-Carlo simulation procedure to demonstrate that the 

null hypothesis is rejected at the 5% significance level. Our own bootstrap with block resampling procedure 

yields a similar result to Cocquemas and Whaley (2016); the result is omitted for brevity. 
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in years Other than year 3 of the Republican regime and 0 otherwise, and SODt, SY3Dt, 

WODt, and WY3Dt are the analogous variables for the Democratic regime. 

Column (4) in Panel A of Table 2 reports the results. The average equity premium during 

winter months in pre-election years during the Democratic regime is statistically significant at 

21.30% per annum. Strikingly, however, the winter–pre-election year equity premium during 

the Republican administration is even larger and statistically significant at 24.93% per 

annum, on average. The Wald test statistic shows that the null hypothesis of no difference 

between βWY3R and βWY3D is not rejected.  

The average equity premium estimates in other-than-pre-election periods are 

substantially lower than those found in winter month–pre-election years. For example, the 

equity premium mean estimates in winter months in “other years” (i.e., in post–election, 

midterm and election years) during the Democratic administration, and in summer months in 

pre–election years during the Democratic administration, are nearly half that found in the 

winter months during pre–election years when the U.S. president is a Democrat. Overall, the 

finding confirms a strong combined winter and pre-election year effect, but suggests that the 

presidential–Democratic puzzle disappears after controlling for this combined effect. 

We now estimate the following parsimonious specification that augments both winter 

and pre–election year effects but is unconditional on administrations: 

,εWY3WOSY3SO WY3WOSY3SO ttttttr     (3) 

where all the dichotomous variables are analogous to those defined above. Column (5) in 

Panel A of Table 2 reports a sizeable annualized equity premium of 23.01% between 

November and April in pre-election years, on average. The Newey-West adjusted t-statistic 

for βWY3 is 5.56; this value exceeds both the high cut-off hurdles of 3 and 5 advocated by 

Harvey et al. (2016) and Ross (2017), respectively, and the long-shot “99–to–1/0.01” MBF 

threshold statistic of 4.29 provided in Panel B of the table. In fact, the hefty βWY3=23.01% 
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average equity premium dwarfs the average equity premium in the same November–to–April 

winter period in “other years” by a factor of four (the βWO estimate is 5.56%). The p-value of 

the Wald test on the null hypothesis βWY3=βWO is 0.00 or equivalently an unreported Chi-

squared statistic of 11.59 (this corresponds to a t-statistic of 3.40 which nearly matches the 

“4–to–1/0.01” MBF threshold statistic). The Wald statistic also strongly rejects the null 

hypothesis that βWY3=βSY3 (the Wald test p-value = 0.00). On the other hand, the Wald test p-

value=0.28 shows that the average returns in winter and summer months in “other years” are 

indistinguishable. Finally, the Wald statistic confirm that when the Year 3 dummy variable is 

“added in” with the “other years”, winter and summer effects now look statistically different 

as in Bouman and Jacobsen (2002).  

<  Insert Figure 2 here  > 

Figure 2 expresses the combined winter-pre-election year finding in a plot of the mean 

equity premium in winter months (November in a given year through April of the following 

year) minus the mean equity premium in the succeeding
11

 summer months (May–to–October) 

side-by-side for pre-election and non-pre-election years in each presidential cycle over the 

1927–2015 sample period. It can be readily seen that the mean equity premium difference in 

year 3 of the presidential cycle is substantially more positive relative to other years for a 

majority of the presidential cycles. The two noticeable exceptions occur during the 1930s 

Great Depression and in the lead-up to the 2004 election on the heels of the market “tech 

wreck.” The timing of the exceptions as adjacent to financial crises is discussed further 

below.   

Another practical metric to assess the economic value of the main findings reported in 

Table 2
12

 is to consider the terminal wealth of an investor who puts 100% of his wealth in the 

                                                           
11

 We reach a similar finding by taking the difference between the mean equity premiums in winter months and 

the mean equity premiums in preceding summer months. 

 
12

 In what follows, we focus our analyses based on the parsimonious Eq. (3). 
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equity market from November through April in pre-election years regardless of the 

administration, and in the cash market in other months and presidential years.  Trading costs 

and other market frictions aside, Table 3 reports that this strategy would have yielded an 

annualized Sharpe ratio of 1.63. This Sharpe ratio is over five times what one would have 

earned under a passive “buy–and–hold” strategy. On the other hand, the annualized 0.32 

Sharpe ratio of a strategy that is in equities in winter in non-pre-election years barely differs 

from the 0.31 Sharpe ratio for the buy-and-hold strategy. Moreover, in other-than-pre-

election years, although the 0.32 “winter only in equities” Sharpe ratio is above the 0.04 

“summer only” Sharpe ratio, we observe from Table 2 and Figure 2 that the winter-summer 

difference is not significant. 

<  Insert Table 3 here  > 

One possible explanation for the seasonality in returns is market–level time-clustering in 

aggregate inflows to equity funds, with commensurate outflows from cash or fixed income 

funds, around the turn of the calendar year. With this conjecture in mind, we explore whether 

the equity return behaviour has a counterpart in the U.S. Treasury bond market. To do so, we 

re-run Eq. (3) for the annualized 10–year maturity Treasury bond premium.  

The column labelled as “Year 3” in Table 4 shows that the Treasury bond premium is 

statistically significant and higher in summer months (between May and October) in “other 

years”, on average. This implies that the strongest summer month impact could be found in 

year 1, year 2 or year 4 of the presidential term. As such, we re-estimate Eq. (3) by replacing 

the year 3 dichotomous dummy variable (and years 1, 2 and 4 are categorized as “Other 

years”), first with a year 1 dummy variable (and years 2, 3 and 4 are categorized as “Other 

years”), and then with a year 2 dummy variable (and years 1, 3 and 4 are categorized as 

“Other years”), and finally with a year 4 dummy variable (and years 1, 2 and 3 are 
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categorized as “Other years”). The results, which are presented in the respective columns in 

Table 4, demonstrate that the monthly Treasury bond premium shows up the highest in the 

summer months of midterm election year 2 (βS2Y = 4.77% per annum with t-statistic= 1.77).
13

 

<  Insert Table 4 here  > 

To understand the economic significance of the joint equity-bond return findings, it helps 

to analyze the growth in wealth that would have been attained by a strategy where an investor 

strategically allocates her wealth by investing 100% in the Treasury bond from May to 

October in midterm election years, 150% in the equity market from November to April in 

pre-election years, and 100% in the equity market in the remaining periods. This strategy, 

which we label as “summer–midterm year, winter–pre-election year” strategy, gives the 

returns before costs to an investor who capitalized on the complementary and magnifying 

effects across the bond and equity markets.  

<  Insert Figure 3 here  > 

Figure 3 plots the cumulative return on the “summer-midterm year, winter-pre-election 

year” joint equity-bond strategy alongside cumulative returns to a “winter–pre-election year” 

equity-only strategy and a “buy-and-hold” strategy. Each strategy begins with a $1 initial 

investment in 1927:01 and ends in 2015:12. As can be seen, the “summer–midterm year, 

winter–pre-election year” strategy would have delivered a sizable increase in terminal wealth 

from $1 in 1927:01 to $36,505 in 2015:12, which translates to an average of 11.8% per 

annum continuously compounded investment rate. This represents nearly an extra one percent 

annual investment rate over that of the “winter–pre-election year” strategy that ignores the 

Treasury bond premium in the summer months of midterm election years. 

The predominance of the pre-election year effect in the equity and bond returns suggests 

that it might be tied to the political process rather than an every-year seasonal in fund flows. 

                                                           
13

 Kamstra et al. (2015) also report seasonal Treasury bond returns.  
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In Section 6, we further analyze this rationale and find that the Baker et. al. (2016) monthly 

Economic Policy Uncertainty (EPU) index was indeed highest during winter months in pre-

election years. We further show that this finding is robust to alternative measures of political 

and economic uncertainty which include the RV-VXO and Jurado et al. (2015) JLN indices. 

We presage the political connection finding with further analyses and several exploratory 

tests of potential explanations; these are contained in Sections 4 and 5. 

 

4. FURTHER ANALYSES 

4.1. Outliers 

We begin by examining the influence of outliers on the main result reported in Table 2. 

After all, the August and October months, which in the folklore are “bad” months for 

investments, are both assigned to the summer half-year period. We use a two-pronged 

approach to address this concern. First, we repeat the ordinary least square analysis while 

omitting outliers i.e., observations outside the 0.5 and 99.5 percentile of the sample which 

include, among others, several August, September and October observations during the 

1929–1933 Great Depression and the extreme negative observation corresponding to the 

October 1987 market crash. Second, we utilize all observations in the sample and re-estimate 

Eq. (3) using two robust regression estimation techniques – the M-estimation of Huber (1964) 

and the MM-estimation of Yohai (1987). To save space, we refer interested readers to Fox 

and Weisberg (2010) for a discussion of both robust regression techniques. 

<  Insert Table 5 here  > 

Table 5 reports the results. Column (1) shows that the blunt exclusion of outliers hardly 

changes the initial estimates reported in Table 2, although the estimated summer-year 3 

coefficient increases to 8.22% per annum. Columns (2) and (3) show that the robust M- and 

MM-estimates of βSO, βSY3 and βWO increase to 4.36%–9.40% per annum, but they are still 
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more than 2.5 times lower than the annualized equity premium mean estimate in winter 

months in pre-election year 3. Indeed, the M– and MM–estimated βWY3s are around 24%–

25%, which are consistent with the ordinary least square estimate shown in Table 2.  

4.2. Data mining  

Sceptics might question whether the statistical significances of our regression estimates 

are plagued by small-sample biases because the winter-pre-election-year dummy variable 

only constitutes 136/1068=12.7% of the sample size. To address this concern, we perform the 

following simulation: First, we regress the monthly log equity premiums rt on a constant and 

devoid of any explanatory variables. Then, we resample (with replacement) the residuals 

from the regression to create pseudo equity premiums  Ttir 1  for i = 1, …, N. We simulate 

N=5000 runs. To preserve autocorrelation in the data, we employ the block bootstrap 

technique of Politis and Romano (1994) and implemented by White (2000) and Kräussl et al. 

(2014); that is, we bootstrap blocks of 48 consecutive monthly equity premiums (i.e., which 

is equal to one presidential cycle) when resampling the pseudo equity premiums.  

For each i
th

 run, we estimate Eq. (3), re-defined here as: 

,εWY3WOSY3SO WY3WOSY3SO

i

tt

i

t

i

t

i

t

ii

tr     (4) 

The Newey-West t-statistic  i

jt   for each of the coefficients is collected, and the two-tailed 

bootstrapped p-value for βj coefficient estimate is calculated as 

           5000## j

i

jj

i

j tttt   where     j

i

j tt #   refers to the number of times 

that the bootstrapped  i

jt   is equal to or greater than  
jt   estimated from the actual data. In a 

similar manner, the bootstrapped p–value for the Wald test statistic is calculated as 

  5000# j

i

j WW   where  ji

j WW #  refers to the number of times that the bootstrapped 

Wald statistic 
i

jW  is equal to or greater than 
jW  estimated from the actual data. 
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<  Insert Table 6 here  > 

Column (1) of Table 6 re-produces the coefficient estimates of Eq. (3) from Table 2, and 

column (2) reports the 95 percentile cut-off estimates of the bootstrapped regression and the 

bootstrapped p–values. The table shows that the statistical significances of the regression 

coefficients estimated from the actual data match those of the simulations and more 

importantly, the winter-pre-election-year coefficient estimate of 23.01 vastly exceeds the 

95% optimal cut-off of 9.45 estimated from the bootstrap method. 

4.3. Different sample periods 

We examine whether our equity premium findings are stable over different periods of 

time. We split the full sample period equally into sub-period I (1927–1970) and sub-period II 

(1971–2015).  

<  Insert Table 7 here  > 

As can be seen from columns (1) and (2) of Table 7, the higher average returns in winter-

month pre-election years prevail, particularly in the sub-period II. Additionally, the sample 

period in our main empirical analysis began in 1927. As a further robustness test along the 

lines of Powell et al. (2007), we extend the analysis by backdating the sample period for 

another 56 years to 1871:01. An obvious advantage is that the extended sample period yields 

more data points (i.e., 1740 monthly observations) and hence provides more reliable 

statistical inferences if the calendar dependency in returns has remained constant. We splice 

the 1927–2015 CRSP value-weighted monthly index with 1871–1926 monthly equity returns 

data obtained from the study by Schwert (1990). Column (3) of Table 7 reports the results, 

showing that the same increment in returns for winter month in pre-election years remains 

large and significant in the extended 1871–2015 period.   

In addition, Lee et al. (2006) have documented an apparent regime shift in the correlation 

between U.S. equity and bond premiums starting in recent times. In particular, the positive 
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correlation around 50% between bond and equity premiums up to the mid-1990s became 

distinctly zero to negative by the early-to-mid 2000s, following the “tech wreck” and the Fed 

intervention in its wake.  

We checked whether the higher average equity premiums and lower average bond 

premiums in winter-pre-election years differ with the apparent shift in equity and bond return 

interdependence by re-estimating Eq. (3) for the sub-period spanning the year 2000 through 

2015. The corresponding results (which we omit for brevity) show that the regression 

response coefficient on the summer-year 2 dummy variable for the Treasury bond premiums 

remains quantitatively large and statistically significant. In other words, the averaged bond 

premium has remained high in summer months of presidential year 2 in the recent 2000–2015 

sub-period. At the same time, additional (unreported) results reveal that the equity premium 

over this narrower sub-period for winter months in the pre-election year 3 remains 

substantial, although the t-statistic is lower in light of the small sub-period sample. 

4.4. Different equity indices 

We check whether the higher winter-pre-election year anomaly is sensitive to the choice 

of equity indices. We first analyze the equal-weighted index (with distributions) from CRSP 

over the 1927–2015 sample period. Santa-Clara and Valkanov (2003) find that the 

presidential-Democratic puzzle is even more impressive for the CRSP equal-weighted index. 

We follow this up with the Dow Jones Industrial Average (DJIA) index which has a long 

history back to 1897:01 (the earliest available date provided by Wharton Research Data 

Services (WRDS)). Especially when we are using observations dated back to the 19
th

 century, 

it is worth remembering that the financial markets were very different in potentially 

important ways back then. The third analysis involves investable liquid stock market funds. 

Dichtl and Drobetz (2014) show that accounting for the introduction of liquid stock market 

funds that allows implementation of the Sell–in–May strategy with low transaction costs 



 
 

16 

diminishes the Halloween equity premium. We follow Dichtl and Drobetz (2014) and 

examine the total returns on S&P 500 (S&P500 TR), and we also analyze the nearby front 

S&P 500 Futures contract (S&P500 FUT). Limited by data availability, the sample periods 

for the S&P500 TR and S&P500 FUT begin from 1988:01 and 1982:05, respectively, and 

end in 2015:12. 

<  Insert Table 8 here  > 

We confirm that the higher winter average equity premium found in pre-election-years 

continues to hold in various equity indices. Column (1) of Table 8 shows that the winter-pre-

election-year average is magnified even more for the CRSP equal-weighted index for which 

the annualized winter-year 3 coefficient estimate is 30.43%, which is 2.5 times more than the 

next highest calendar effect, i.e., that in winter-in-other-years (βWO=12.15%), and the Wald 

test strongly rejects the null hypothesis that βWY3=βWO. Columns (2) to (4) show a similar 

qualitative finding for the DJIA and for investable indices in the S&P500 TR and S&P500 

FUT; that is, the estimated βWY3 is several magnitudes higher than other coefficient estimates. 

4.5. Size and book-to-market portfolios 

We extend our Eq. (3) analysis, first, for an investor whose equity investment is a long 

position in the smallest-decile and a short position in the largest-decile portfolio formed with 

stocks sorted by market capitalization; and second, for an investor who is long the value-

decile and short the growth-decile portfolio formed with stocks sorted based on book-to-

market price ratio
14

 – note that neither of these investors represent  “the market” often 

encountered in statements of the sell-in-May phenomenon.  

<  Insert Table 9 here  > 

Table 9 reports the results. Since 1927, small–cap stocks have outperformed large–cap 

stocks by 8.72% per annum, on average, during winter months in “other years” (i.e., in post–

                                                           
14

 We extract the size and book-to-market delineated datasets from Kenneth R. French’s online data library 

(http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html). 
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election, midterm and election years), and by 10.85% per month, on average, during winter 

months in pre–election years. The 8.72% “winter month-other years” estimate is statistically 

significant, while the 10.85% “winter month-pre-election year” estimate is not statistically 

significant. In sum, there is some evidence for the well-known size effect on returns being 

concentrated in winter months, but there is nothing special about pre–election years.   

Value stock average annualized returns exceeded those on growth stocks by nearly 3% 

over the entire 1927–2015 sample period (unreported here), verifying that the value premium 

is present in our sample. However, just as for the size effect, the average annualized value 

premium amounts to approximately 12.54% and is highly statistically significant during 

winter months in post–election, midterm and election years. Therefore, just as in the case of 

the size effect, the result suggests that the higher average pre–election winter month return is 

not a value premium. At the same time, it is not obvious why the value effect or the size 

effect was predominantly earned in winter months.  

4.6. International evidence 

Does the U.S. winter-pre-election year combined effect show up in global stock markets? 

To investigate this, we collect the daily total monthly returns (including distributions and 

denominated in U.S. Dollars) of the Group of Seven (G7) developed countries, namely 

Canada, France, Germany, Italy, Japan, United Kingdom (U.K.) and the U.S, and two major 

southern hemisphere equity markets, Australia and Singapore, from DataStream Global 

Equity Indices. Dictated by data availability, the sample period extends from 1973:01 (the 

earliest available date) to 2015:12, for a total of 516 monthly observations and 10 U.S. 

presidential elections. We then re-estimate Eq. (3) for each of these international stock 

market excess returns, with the regression and Sharpe ratio results reported in Table 10.  

<  Insert Table 10 here  > 
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The higher winter returns on average in year 3 of the U.S. presidential cycle appear to be 

mirrored in international equity markets, with all of them displaying modest statistical 

significance
15

 at the 10% level but economically significantly higher equity premiums from 

November to April in the U.S. pre-election year (as evidenced, in particular, by the large 

annualized Sharpe ratios in most of the countries considered). As we have noted earlier, the 

evidence for the southern hemisphere stock markets are of particular interest, since any 

“winter effect” must occur in the summer season in Australia, and Singapore does not have 

distinct winter-versus-summer seasonality. This observation, together with the fact that the 

third year of the U.S. presidential cycle does not necessarily coincide with pre-election years 

in Australia and/or Singapore, underscores that there is a “common factor” behind the 

combined winter–month, U.S. pre-election year effect.  

 

5. EXAMINING THE OBVIOUS CANDIDATE EXPLANATIONS  

5.1. Is it a compensation for risk? 

If the higher equity premiums during winter months in pre-election years are a 

compensation for higher risk, it is natural to take a first look at realized volatility during those 

periods. To do so, we repeat the analysis of Eq. (3), but we replace the annualized equity 

premium dependent variable with the annualized realized volatility estimate. To accomplish 

this, we first calculate the within-month realized volatility estimate VOLt as in Merton (1980) 

and Mele (2007): tt 


 ˆ
2

22VOL , where 



N

i

it r
N 1

1
ˆ  with rt refers to the log equity excess 

return on day i = 1, …, N within month t (N is typically equal to 22 trading days), 
2

  is the 
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 Given the “slippage” between U.S. and international returns due to asynchroneity in trading hours, home-

country bias, small sample etc., it is perhaps not surprising that the significance would be lower. 
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bias-correction factor suggested by Schwert (1989) and the 22  factor serves to scale 
t̂  to a 

monthly estimate.
16

 Finally, we multiply VOLt by 12  to annualize the volatility estimate. 

<  Insert Table 11 here  > 

Table 11 reports the results.
17

 As can be seen, the point estimate for the monthly return 

volatility between November and April in pre-election years unconditional on administration 

is actually lowest at 13.02%, while the Wald test statistic does not reject the null hypothesis 

that there is no difference in volatility between the six-month winter and summer periods in 

pre-election years, and the six-month winter and summer periods in other years. This leaves 

open the possibility that a higher uncertainty in pre-election winters takes the form of a 

regime shift or tail risk that is seldom revealed in historical return volatilities; indeed, as we 

saw in Figure 2, the only substantial negative winter-pre-election-year returns occurred right 

in the middle of the Great Depression some eighty years ago. We investigate the possibility 

political uncertainty as tail risk, which has been found to be roughly orthogonal to the 

realized volatility risk here, in Section 6. 

5.2. Is it a January effect? 

Bouman and Jacobsen (2002) have reported that the unusual winter equity calendar 

effect does not appear to be attributable to higher returns in January. We confirm here that 

this is the case for the higher winter premium in pre-election years, and over our longer 

sample period. We accomplish this by dividing the winter months into winter-January and 

other winter months in the following extended version of Eq. (3):  

                                                           
16

 The monthly VOLt estimate is also typically calculated as the sum of square of daily excess returns within the 

month. However, this measurement yields extreme volatility outliers particularly during severe financial crisis 

periods such as the Great Depression period, in October 1987 and during the 2008 subprime crisis. The volatility 

estimator of Mele (2007) partly alleviates this issue. The findings reported herein, nonetheless, are robust to the 

alternative monthly VOLt estimate calculated using the sum of square of daily excess returns within the month, 

with the results are omitted here to save space. 

 
17

 We test the null hypothesis of no reaction (H0: β = 0) against the alternative hypothesis of a positive reaction 

(HA: β > 0), since the results, together with our prior, suggest that the coefficient estimates on volatility in the 

equation are strictly positive. 
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,εWY3JWOJWY3nJWOnJSY3SO WY3JWOJWY3nJWOnJSY3SO ttttttttr  (5) 

where SOt and SY3t are as defined above, WY3Jt (WOJt) is a dummy variable equal to 1 in 

January in year 3 (in other years 1, 2 and 4) of the presidential cycle and 0 otherwise, and 

WY3nJt (WOnJt) is equal to 1 in non-January winter months of November, December, 

February, March and April in year 3 (in other years 1, 2 and 4) of the presidential cycle and 0 

otherwise. As we would expect, WOJt and WY3Jt have very few monthly observations: the 

WOJt dummy has 66 January observations for years 1, 2 and 4; and WY3Jt has 23 January 

observations for year 3 in the full 1927–2015 sample period. 

The result, which we omit to save space, shows that the βWY3nJ coefficient in Eq. (5) for 

other–than–January month in pre-election year 3 is highly statistically significant at 20.46% 

per annum. The annualized point estimate for the January month in pre-election year 3 

(βWY3J) coefficient is also statistically significant at 35.55%. This implies that our initial pre-

election winter dummy βWY3=23.01% in Eq. (3) is not driven primarily by the January effect. 

If counterfactually βWY3 in Eq. (3) were driven primarily by the January effect, the estimate 

for βWY3nJ in Eq. (5) would be very low and statistically insignificant, which is not the case, 

and a Wald test for the null that H0: βWY3nJ = βWY3J does not reject that hypothesis. In 

summary, January is not special amongst the winter months in pre-election years. 

5.3. Is it because of macro news announcements? 

We learn from Savor and Wilson (2013) and Chan and Marsh (2016) that calendar 

dependencies in average realized U.S. equity premiums are related to scheduled 

macroeconomic news announcements of Federal Open Market Committee (FOMC) 

decisions, inflation and unemployment reports. We use the announcements data of Chan and 

Marsh (2016) for the sample period 1964 to 2015 to check whether announcements were 

released disproportionately in winters versus summers in year 3 and in other years, and/or 

whether the significantly higher average equity premium observed in winter months in pre-
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election years is associated with the types (positive versus negative) of macro news 

surprises.
18

 

<  Insert Table 12 here  > 

Panel A in Table 12 shows that there were 1493 generic macro announcements released 

over the 1964–2015 sample period. The proportion of announcements is almost exactly the 

same in winter months in year 3 as in other intervals. Moreover, we find that the daily mean 

estimate of the U.S. equity premium on generic announcement days in pre-election years is 

approximately equal in winter and summer: 12.78 basis point (bps) in winter months, and 

12.71 bps in summer months. It is only on non-announcement days in the pre-election years 

that the mean equity premium of 10.18 bps in winter months is significantly higher than the –

0.94 bps in summer months. We argue below that while this result indicates that the winter 

premium effect is not related to current macro events per the announcements, it is consistent 

with it being related to news about economic policy uncertainty.  

 

6. STIMULUS AND UNCERTAINTY IN THE POLITICAL BUSINESS CYCLE? 

In the previous section, we tested some most immediate candidate explanations for the 

observed higher equity and lower bond market premiums in the winter season of the 

presidential pre-election year. In this section, we explore two economic rationales, both of 

which involve a form of political business cycle.  

The first is the pre-election stimulus theory. This theory has been advanced in industry 

circles, notably by Jeremy Grantham, who argues that a “…presidential cycle owed 

everything to the Fed. The Federal Reserve, completely innocently, always decided to come 

to the aid of the party in power. This involved stimulating the economy in the third year of 

the term, so that the economic benefits would be feeding through as voters went to the polls 
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 We obtain positive (negative) news surprises when the as-first-reported macroeconomic news data exceed 

(below) the median estimate of professional survey forecast data obtained from the Haver Analytics database. 

We refer interested readers to the study by Chan and Marsh (2016) for further details. 
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in the fourth year… As stock markets attempt to pre-empt [sic] economic developments, the 

effect on share prices was felt in year three” (Financial Times, October 24, 2016). The pre-

election stimulus theory is closely related to the political business cycle (PBC) theory of 

Nordhaus (1975) where opportunistic politicians are incentivized to employ favorable 

investment and economic policies to stimulate the economy and increase their chances of 

winning elections. An over-arching question is why a successful and regular cycle of pre-

election stimulus would not be priced-in by the market ahead of the third year, a question that 

we leave aside in this paper. 

We investigate whether a monetary stimulus to the macro-economy (and in turn to 

expected corporate equity cash flows) could explain
19

 the higher equity premium observed in 

winter months in year 3 of the election cycle. We consider four common monetary 

instruments: Federal Funds rate (FUNDS), Federal Funds premium (FFP), commercial paper 

premium (CPP) and M1 money supply (M1). Bernanke (1990) and Bernanke and Blinder 

(1992) find that FUNDS and CPP strongly indicate the stance of monetary policy. Ogden 

(1987, 1990) shows the FFP is an effective measure of monetary stringency, with a higher 

(lower) value indicating a more (less) stringent monetary condition. Grier (1987) finds that 

M1, which measures the average growth of money supply, exhibits a four-year electoral 

cycle.  

Dictated by data availability, the start dates for the sample periods for the monetary 

instruments vary, with M1 beginning in November 1948, FUNDS and FFP in July 1954 and 

CPP in January 1970;  all of them end in December 2015. We use the monthly effective rate 

on Federal Funds to measure FUNDS and we take the difference between the Federal Funds 

rate and the three-month Treasury bill rate to estimate FFP as in Ogden (1987, 1990). We 

                                                           
19 Bartels (1997) applauds Fair (1996) for “…making clear how much of what Leamer (1978) has referred to as 

‘specification uncertainty’ plagues [his] (or any other) statistical analysis of presidential election outcomes.” 

The limitation obviously applies to the explanations we consider here. 
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follow Becher et al. (2008) and define CPP as the difference between the six-month 

commercial paper rate and the six-month Treasury bill rate over the sample period from 

January 1970 to August 1997, and between the three-month AA financial commercial paper 

rate and the three-month Treasury bill rate thereafter, since the six-month commercial paper 

was discontinued after August 1997. We source all the relevant monthly monetary data from 

the St Louis Federal Reserve Economic Data (FRED) website; the exception is the real-time 

M1 data set which is sourced from the Federal Reserve Bank of Philadelphia website.   

<  Insert Table 13 here  > 

The empirical results, reported in Table 13, provide some modest support for the 

monetary-stimulus/PBC theory in explaining the winter-year 3 premium. It appears that the 

effective Federal Funds annualized rate, FFP and CPP are the lowest and the M1 annualized 

rate is the highest, on average, during winter months in pre-election years. Assuming that the 

monetary instruments were indeed under control of the Federal Reserve, the results are 

consistent with a positive and less stringent monetary policy in first half of pre-election years. 

The Wald test statistics reported at the bottom of the table, however, imply that the winter-

year 3 coefficient estimates are not significantly different from those associated with summer 

in year 3 and winter in other years.  

We also investigate whether there is evidence that any hoped-for stimulus has shown up 

in the macroeconomic signals that influence voting behavior. We noted in Section 5.3 that 

macro news announcements were not disproportionately concentrated in winter-year 3, nor 

were average returns accompanying the announcements especially higher then.  

Alternatively, if there were a stimulus revealed in the winter news announcements that were 

made, the market failed to appreciate it. In addition, prior empirical evidence is mixed as to 

whether there was any stimulus impact on macro conditions in election years. For example, 

Blinder and Watson (2016) show that, at least in election years prior to Democratic 
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administrations, Gross Domestic Product (GDP) growth rates were on average the lowest of 

any year in the election cycle, while unemployment rates were highest in election years under 

Republication administrations. Likewise, others such as Kräussl et. al. (2014) find little 

empirical support for a PBC theory as an explanation for pre-election year market returns.  

One piece of relatively unambiguous evidence for an election effect on the macro-

economy and the corporate sector is that showing that the election uncertainty causes a drop 

in corporate real investment around elections (Julio and Yook, 2012).
20

 That drop in year 4 of 

the presidential cycle possibly offsets some, if not all, of any intended year 3 stimulus, though 

it is not obvious why the drop-off would not have been anticipated and offset by a supportive 

Fed.  

Jeremy Grantham is also reported to believe that “the presidential cycle has been dead” 

(Financial Times, October 24, 2016) since the appearance of substantial quantitative easing 

actions. It is the case that the two post-millennium election cycles which deviate from the 

typical Bouman and Jacobsen (2002) and Andrade et al. (2013) pattern were those for the 

2004 and 2008 elections, e.g., see Figure 2 above. Note that the pre-election winter for the 

2004 election year came on the heels of the “tech wreck” in 2000–2002 while the Winter pre-

election year for 2008 saw the beginning of the 2007-2009 financial crisis. Of course, the 

proximity of departures from the prior winter pre-election cyclical market behaviour to 

financial crises could be simply co-incidence, though it is interesting that the only other 

substantial departure occurred in the 1930s depression years. We return to this timing issue 

further below. 

An alternative economic rationale to the stimulus hypothesis as an explanation for the 

higher winter-year 3 equity premiums involves a cyclic increase in political uncertainty in 
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 Hassan et al. (2016, p.1) also “…find that increases in idiosyncratic political risk are associated with 

decreases in investment and hiring, and that the dispersion of idiosyncratic political risk tends to increase 

significantly in times of high aggregate political risk.” 
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winters in pre-election years. To explore this, we first look at the well-known Baker et al. 

(2016) monthly Economic Policy Uncertainty (EPU) index. Table 14 reports that over the 

period 1927:01–2014:10 the EPU index is indeed highest during winter months in pre-

election years, averaging 123.31 points over those months.
21

 That is, the EPU is highest at the 

time we found the equity premium to be highest, during winter months in pre-election year 3.  

Why would the uncertainty be highest in the winter of year 3 rather than during election 

year 4? One answer is that the “pre-primary”
22

 process gets underway around the winter 

months in pre-election year 3, following the midterm elections.
23

 The importance of primaries 

and pre-primaries is captured in political models such as Norpoth’s Primary Model
24

 where 

presidential primaries are a critical input to election-year predictions of presidential winners. 

Conversely, there appears to be reasonable agreement that much of the uncertainty is resolved 

by winter coming in the election year 4. For example, “…in recent elections the [presidential] 

forecast has been issued as early as January of the election year” (http://primarymodel.com)  

The beginning of winter in year 3 would be a time of highest political uncertainty for the 

upcoming election year 4 (with known timing) if, as Fair (1982) finds: “…voters do not look 

back more than a year or two in judging the economic performance of an administration and 

that they look at the change in the economy rather than at its level in measuring economic 
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 The most recent sample period for the monthly EPU index, which was sourced from 

www.policyuncertainty.com, ends in October 2014.  

 
22

 “During the pre-primary period – the year following the mid-term elections – the field of presidential 

candidates takes shape. The race for campaign talent and money, sometimes called ‘the invisible primary,’ 

unfolds.  The candidates make their pitches in a variety of venues and forums.  Differences on issues between 

the candidates begin to crystallize.  Ad campaigns start.  Some candidates pull ahead, and a few make early 

exits” (http://www.p2016.org/chrn/prep16.html)  

 
23

 Conventional political wisdom is that the president has his first two years “to get things done” before the 

midterm Congressional elections, while there is substantially more uncertainty as to what can be accomplished 

starting in winter of year 3 of the presidential election cycle.  
 
24

 “For the record, the Primary Model, with slight modifications, has correctly predicted the winner of the 

popular vote in all five presidential elections since it was introduced in 1996 (Norpoth, 1996, 2001, 2004, 2008, 

Norpoth and Bednarczuk 2012). In recent elections the forecast has been issued as early as January of the 

election year.  Also note that for all elections from 1912 to 2012 the Primary Model picks the winner, albeit 

retroactively, every time except in 1960.” (http://primarymodel.com). 
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performance” (p. 322, our emphasis). Uncertainty about the change in economic conditions 

from year 3 to year 4 is presumably slowly resolved (i.e., it is “in contango”) over time as the 

election process moves along through the pre-primaries, the debates and primaries, and into 

the final electioneering (with an expected “bump” in uncertainty at the time of the election 

itself; see, e.g., Kelly et al. (2016)). To follow up this reasoning, we now look more closely at 

the relative timing of the winter market premiums and changes in political uncertainty. 

Our evidence above for the average equity and bond market premiums has so far relied 

on realized monthly returns over pre-determined six-month intervals spanning winter and 

summer months respectively. We have not tortured the data with alternative interval lengths 

and timing. Nevertheless, it seems unlikely that variation in political uncertainty and ex ante 

premiums would precisely coincide with identical pre-election winter and summer intervals 

in every presidential cycle. The result could be an obscured winter effect. For example, if a 

shock to uncertainty occurred during the month of November and was persistent enough  to 

cause ex ante risk premiums for the remaining winter months to increase (and assuming for 

illustration that expected future corporate cash flows are unchanged), then we’d expect 

market prices to drop at that point in November. If realized returns are measured from 

November 1 to April 30, the negative price change in November would contribute negatively 

to the realized-returns-based estimate of the winter premium, partly obscuring the increase in 

risk premium for the remainder of the interval. To avoid this, we’d like an observation of the 

ex ante market premium over the winter months.  

The difference between risk-neutral volatility and physical volatility – variance risk 

premium (VRP) – offers a measure for ex ante premiums, though our VRP estimates span a 

narrower 1990:01–2015:12 sample period which amounts to only six presidential election 
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cycles.
25

 Figure 4 is analogous to Figure 2 in terms of layout, with the dark bars displaying 

the mean of 30-day VRP in winter months minus the mean VRP in the succeeding summer in 

year 3, and the light bars showing the mean differences in VRP in other winters and 

summers. It can easily be seen that the average VRP is higher in winter-year 3 for all 

elections since 1992 except for 2008. Note also that Bollerslev et al. (2009) show that while 

VRP is significantly associated with excess market returns, realized volatility per se is not – 

our VRP finding here for the pre-election winter premium is thus not at all at odds with the 

evidence in Section 5.1 showing that realized volatility seems to be no different in the pre-

election and election years.  

<  Insert Figure 4 here  > 

We now return to the measure of political uncertainty, for which we have so far used 

only the empirical Baker et al. (2016) EPU index. A model along the lines of Drechsler 

(2013) can be used as an example to make the workings of political uncertainty more 

concrete. Drechsler (2013) considers the case where investors, unsure about the true model or 

regime that will determine future corporate equity returns, optimally make investment 

decisions considering in part the worst possible scenario. In Pástor and Veronesi’s (2017) 

model of political uncertainty surrounding corporate taxation, the worst scenario would be 

the one with the highest corporate taxes, for example. Given an evolution of the level of 

model “worst case” uncertainty over the presidential cycle, Drechsler’s model can generate 

equity market premiums and option prices with implied volatilities and variance premiums of 

the magnitude found here. The worst-case or tail risk element of political uncertainty is 

regularly found in the recent literature that looks into news-reading and implied volatility 
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 We use the monthly VRP provided by Hao Zhou through his website 

(https://sites.google.com/site/haozhouspersonalhomepage/), with the end-of-the-month CBOE VIX is used to 

proxy for risk-neutral volatility and the 22-day summation of squared five-minute intraday S&P 500 index 

returns is used to proxy for physical (expected) volatility. Bollerslev et al. (2009) show that realized volatility 

performs similarly to expected volatility due to a high degree of volatility persistency.  
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measures of uncertainty. For example, Manela and Moreira (2017) estimate news-based 

measures of uncertainties that include those about government policy. Their news measures 

predict return premiums and “…are driven by variation in investors’ concerns regarding rare 

disasters” (p. 138). Moreover, “…the predictive power of [their news-based volatility 

measure] is orthogonal to risk measures based on contemporaneous or forward- looking 

measures of stock market volatility,” consistent with our earlier evidence that realized 

volatility did not itself noticeably differ over the presidential cycle. Kelly et al. (2016) also 

find that implied volatilities for equity options with maturities that span an election day are 

skewed higher for deep out-of-the-money puts, indicating that investors are pricing tail risk 

that they perceive to be associated with the election outcomes. Also, political tail risk is 

consistent with the higher equity premiums but lower bond premiums that we observe in 

winter-year 3 of the election cycle: Adrian et al. (2016) point to nonlinearities in the 

dependence of stock and bond returns on market volatility in tail-risk situations where: “the 

nonlinearities are mirror images for stocks and bonds, revealing flight to safety: Expected 

returns increase for stocks when volatility increases from moderate to high levels, while they 

decline for Treasuries” (p.1, our emphasis).  

<  Insert Table 14 here  > 

Even given a specification of political uncertainty as a tail risk, there are still many ways 

to characterize “uncertainty as to what?” Therefore, it is comforting that our results appear to 

be robust to differing definitions of political uncertainty, as we show in Table 14. The table 

reports the fitted regression coefficients for Eq. (3) with four alternative measures of 

uncertainty treated as dependent variables and the same seasonal dummies used throughout 

the text as explanatory variables. In all four cases, Panel A reports the results when the model 

is estimated using ordinary least squares, and Panel B reports the analogous results when it is 

fit using the robust M-estimation technique. Column (1) of the table presents the results for 
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the winter pre-election-year effect in EPU mentioned earlier. Column (2) of the table 

provides the coefficients for the monthly variance risk premium (VRP) estimates plotted in 

Figure 4. Column (3) presents the results for the monthly RV-VXO index as the response 

variable. Bloom (2009) documents a strong relationship between real activity and uncertainty 

as measured by the stock market volatility (i.e., the RV-VXO index).
26

 Column (4) reports 

the results for the monthly JLN index of Jurado et al. (2015) which, they argue, is a more 

comprehensive time series on macro uncertainty that is distinctively different from other 

popular uncertainty proxies such as the EPU.
27

 As can be seen, the point estimates for the 

winter-year 3 coefficient are highest for all four candidate measures of uncertainty, 

particularly in the robust regression case, although there is enough imprecision in the short 

sample periods that differences are not significant using a Wald test.  

 

7. SUMMARY 

We present evidence here that the higher average returns for U.S. equities already known 

to exist in the winter months from November to April, commonly labelled as the winter, 

Halloween or “Sell–in–May” effect, have been concentrated in presidential pre-election 

years, averaging 23% annualized over the sample period January 1927 through December 

2015. This estimate is 19 percentage points higher than the average annualized equity 

premium realized during summer months in those same pre-election years.  In other-than-pre-

election years, there is barely any significant difference between average winter and summer 
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 Williams (2015) and Rossi and Sekhposyan (2015) use the RV-VXO index as measure of economic 

uncertainty. We source the RV-VXO index from Nicholas Bloom’s website 

(https://people.stanford.edu/nbloom/research). Bloom (2009) created the RV-VXO index by splicing the end-of-

the-month CBOE VXO index (which is only available from 1986) with monthly realized stock market volatility 

prior to 1986. Since Bloom’s dataset covers from 1962 to 2012, we update the final three years of monthly VXO 

observations from the CBOE website.   

 
27

 Rossi and Sekhposyan (2015) and Blinder and Watson (2016) employ the JLN index as proxy of 

macroeconomic uncertainty. We source the monthly JLN index from Sydney Ludvigson’s website 

(https://www.sydneyludvigson.com/). The JLN index spans the sample period from 1960 to 2015. 
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returns. The higher winter equity returns in pre-election years appear to have persisted both in 

sub-periods and in a back-extended sample starting in January 1871, and are robust to 

outliers. The premiums seem not to have been accompanied by higher realized volatility in 

winter months in pre-election years. We also confirmed that these winter calendar returns do 

not appear to reflect the January effect, and that they are present in most major international 

equity markets in the 1973 to 2015 sample period.
28

  

When we turn to U.S. Treasury bonds, we find that there also appears to be a winter-

summer calendar seasonal in their monthly average returns. Yet the seasonal is essentially the 

reverse of that for average equity returns. That is, monthly average Treasury bond premiums 

were higher in the summer months, and not in the pre-election years but in the midterm 

election years.  

We considered an economic framework that would be consistent with these observed 

premiums. The arguments and evidence for a pre-election-year stimulus to woo voters in the 

election year appear mixed, and we focused instead on what might be considered a special 

version of a political business cycle where financial market premiums reflect variation in the 

political uncertainty during the election cycle. The uncertainty associated with a given 

election is highest when the pre-primary election process is getting underway in winter of the 

pre-election year, when potential candidates start to surface and succeed or fail, platform 

issues begin to take shape etc. We find that all three of: (i) the Baker et al. (2016) monthly 

Economic Policy Uncertainty (EPU) index; (ii) the variance risk premium of Zhou (2009); 

and (iii) the Jurado et al. (2015) JLN measure of uncertainty are indeed highest during winter 

months in pre-election years. As the pre-election year proceeds, candidates and the 

implications of their policies for the corporate sector become increasingly clear so we see 

contango in risk in the election year itself.  

                                                           
28

 This 1973–2015 period is the full sample for which we have international data (i.e., it is not a “cherry-picked” 

sub-period). 
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It seems plausible, indeed perhaps almost definitional, that the uncertainty about the 

future presidential regime that affects financial markets is in the nature of a “regime risk,” 

“tail risk,” or catastrophe risk, and related evidence supports this. For example, Manela and 

Moreira (2017) show that their news-based measures of uncertainty, including their definition 

of uncertainty about government policy, predict positive equity return premiums and “…are 

driven by variation in investors’ concerns regarding rare disasters” (p. 138). The tail risk 

nature of political uncertainty is also consistent with lower bond premiums that seem to be 

the inverse of the higher equity premiums in the third year in the election cycle. Adrian et al. 

(2016) point to nonlinearities in the dependence of stock and bond returns on market 

volatility where: “the nonlinearities are mirror images for stocks and bonds, revealing flight 

to safety: Expected returns increase for stocks when volatility increases from moderate to 

high levels, while they decline for Treasuries” (p.1, our emphasis). 

We expect that there will always be some scepticism that the calendar pattern of equity 

and bond premiums reflects data mining of the single sample path of history, despite the use 

of adjusted significance levels etc. In the opposite direction, we have used a fixed partitioning 

of the data into six-month winter and summer periods. Assuming that premiums in the winter 

half of these six-month intervals could reflect higher political uncertainty associated with the 

political cycle, it would be rather remarkable that the variation in political uncertainty 

conveniently falls so nicely into that six-month interval. If the uncertainty shift instead 

occurred in say the middle of winter, obviously the “noise” of an equity price decline and 

negative return then, while ex ante premiums for the rest of winter go up, would tend to take 

power away from our average return over the fixed six-month winter period to pick up the 

higher premium. To address this concern, we used data for variance return premiums (VRP) 

as ex ante measures of the premium in the period starting in 1990. Except for the election in 
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the 2007-2009 financial crisis – the exception that could prove the rule given the complex 

circumstances then? – the VRP is higher in all pre-election-year winters.  

We believe that a good next step to follow up the research here would be to examine 

more granular cross-sectional data for both particular sources of political uncertainty and for 

the individual equities or sets of equities where that sourced uncertainty could be expected to 

have an impact on returns. The recent work of Hassan et al. (2017) illustrates just this: they 

measure uncertainty by the amount of politically-related discussion in management 

conference calls, and they conclude that political uncertainty typically doesn’t have a uniform 

impact across all stocks as the electoral process progresses. Rather uncertainty affects 

different clusters of firms (for example, financials or healthcare) at different points in time as 

the political discourse changes and political positions develop.  
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APPENDIX A 

To allow for a stand-alone presidential cycle effect a la Beyer et al. (2008), we regress rt 

using the following specification: 

,ε3YO Y3O ttttr             (A.1) 

where Y3t = 1 for months in pre-election year 3 and 0 otherwise, and Ot = 1 for months in 

years other than the pre-election year and 0 otherwise.
29

  

To accommodate the possibility of a “Presidential-Democratic puzzle,” we regress rt on 

Democrat and Republican dichotomous variables: 

,εDR DR ttttr             (A.2) 

where Rt = 1 if it is a Republican administration in month t and 0 otherwise, and Dt = 1 if it is 

a Democratic administration in month t and 0 otherwise. For simplicity, we assume the 

Republican or Democratic president holds the Office post-election, with unreported 

experiment reveals that the empirical analysis continues to hold when we treat the 

presidential term to begin after the presidential inauguration.
30

 

 

  

                                                           
29

 We also experimented by regressing the monthly rt on four yearly dummies of the presidential cycle: post-

election year 1, midterm election year 2, pre-election year 3 and election year 4. Here, we favour Eq. (A.1) over 

the extended specification, both due to simplicity in view of the subsequent main analyses presented in the 

study, and the fact that the non-year 3 dummy coefficients in the extended specification are mainly insignificant. 

 
30

 The U.S. presidential election is held in early of November every four years. The presidential inauguration is 

held two (four) months post-election since 1936 (prior to 1936). 
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Table 1: History of U.S. presidential elections and summary statistics of asset premiums 
Panel A tabulates the history of U.S. presidential elections from 1927 to 2015, which contains 22 elections and 

23 presidential terms. Panel B reports the number of observations, and sample mean and standard deviation 

estimates for equity and Treasury bond premiums. All premiums are expressed in annualized percentage points. 

The sample period for the equity market covers from 1927:01 to 2015:12, whereas the Treasury market covers a 

narrower sample period from 1942:01 to 2015:12.  

 

Panel A: History of presidential elections 

President Winning party Term Election Inauguration  

     

Calvin Coolidge Republican 1924 – 1928 – – 

Herbert Hoover Republican 1928 – 1932 1928:11 1929:03 

Franklin D. Roosevelt Democratic 1932 – 1936 1932:11 1933:03 

Franklin D. Roosevelt Democratic 1936 – 1940 1936:11 1937:01 

Franklin D. Roosevelt Democratic 1940 – 1944 1940:11 1941:01 

Franklin D. Roosevelt/Harry S. Truman Democratic 1944 – 1948 1944:11 1945:01 

Harry S. Truman Democratic 1948 – 1952 1948:11 1949:01 

Dwight D. Eisenhower Republican 1952 – 1956 1952:11 1953:01 

Dwight D. Eisenhower Republican 1956 – 1960 1956:11 1957:01 

John F. Kennedy/Lyndon B. Johnson Democratic 1960 – 1964 1960:11 1961:01 

Lyndon B. Johnson Democratic 1964 – 1968 1964:11 1965:01 

Richard M. Nixon Republican 1968 – 1972 1968:11 1969:01 

Richard M. Nixon/Gerard R. Ford Republican 1972 – 1976 1972:11 1973:01 

Jimmy Carter Democratic 1976 – 1980 1976:11 1977:01 

Ronald Reagan Republican 1980 – 1984 1980:11 1981:01 

Ronald Reagan Republican 1984 – 1988 1984:11 1985:01 

George H. Bush Republican 1988 – 1992 1988:11 1989:01 

William J. Clinton Democratic 1992 – 1996 1992:11 1993:01 

William J. Clinton Democratic 1996 – 2000 1996:11 1997:01 

George W. Bush Republican 2000 – 2004 2000:11 2001:01 

George W. Bush Republican 2004 – 2008 2004:11 2005:01 

Barack Obama Democratic 2008 – 2012 2008:11 2009:01 

Barack Obama Democratic 2012 – 2016 2012:11 2013:01 

     

 

 

Panel B: Summary statistics of asset premiums 

Asset # of obs. Mean  Std. dev.  

    

Equity 1068 5.85 18.72 

Treasury bond 888 1.45   6.78 
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Table 2: Regression estimates for the U.S. equity market 
Panel A reports regression coefficient estimates for CRSP value-weighted equity premiums expressed in 

annualized percentage points. The numbers in parentheses adjacent to the coefficient estimates are the 

corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and autocorrelation corrected 

standard errors adjusted for 6 lags. The squared brackets in columns (1) to (3) report the one-sided p-values of 

the Wald test statistic under the null hypothesis of no differences in the coefficient estimates. The squared 

bracket in column (4) reports the p-value of the Wald test statistic under the null hypothesis that H0: βWY3R = 

βWY3D. The squared brackets with superscripts ‘a’ to ‘e’ in column (5) report the p-values of the Wald test 

statistics on the null hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 

and H0: βSO+βWO=βSY3+βWY3. The sample period covers from 1927:01 to 2015:12. Panel B reproduces the t-

statistic thresholds for Minimum Bayes Factors (MBF) from Table III of Harvey (2017). The calculation of the 

t-statistic thresholds is described below the panel. 

 

Panel A: Regression estimates 

 (1) (2) (3) (4) (5) 

 Eq. (1) Eq. (A.1) Eq. (A.2) Eq. (2) Eq. (3) 

           

βS 1.69 (0.57)         

βW 10.01 (3.88)         

βO   3.22 (1.28)       

βY3   13.47 (3.80)       

βR     0.47 (0.14)     

βD     10.62 (4.31)     

βSOR       –6.86 (–1.24)   

βSY3R       –3.93 (–0.47)   

βWOR       0.94 (0.19)   

βWY3R       24.93 (4.14)   

βSOD       7.71 (1.74)   

βSY3D       11.41 (2.15)   

βWOD       9.62 (2.63)   

βWY3D       21.30 (3.76)   

βSO         0.87 (0.24) 

βSY3         4.07 (0.81) 

βWO         5.56 (1.85) 

βWY3         23.01 (5.56) 

           

Wald test [0.02] [0.02] [0.02] [0.66] [0.00]
 a
 

      
  

 [0.28]
 b
 

      
  

 [0.00]
 c
 

      
  

 [0.00]
 d
 

         [0.01]
 e
 

           

 
 

Panel B: Threshold t-statistics for MBF 

 Prior beliefs 

Prob. Null 

is true 

Odds (null : alternatives) 

99-to-1 49-to-1 24-to-1 19-to-1 4-to-1 1-to-1 

0.05 3.88 3.70 3.50 3.43 2.94 2.43 

0.01 4.29 4.12 3.94 3.88 3.46 3.03 

 

MBF is calculated as exp(–0.5Z
2
) where Z is the z-statistic or t-statistic of the regression 

coefficient. Each cell reports the threshold for the z- or t-statistic corresponding to a level of 

significance that the null is true. The threshold value is calculated as sqrt(–2ln(BPV/((1–

BPV)*PO))) where BPV is the Bayesianized p-value of Harvey (2017) provided in the 

leftmost column and PO is the prior odds (e.g., 4–to–1 = 4). 
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Table 3: Sharpe ratios for U.S. equity market 
The table reports the annualized Sharpe ratios for the CRSP value-weighted equity market in different periods: 

summer in other years (SO), summer in Year 3 (SY3), winter in other years (WO), and winter in Year 3 (WY3). 

The panel also presents the annualized Sharpe ratio estimate for the passive “buy-and-hold” strategy. Following 

convention, the Sharpe ratio is annualized by multiplying the monthly Sharpe ratio by 12 . The sample period 

covers from 1927:01 to 2015:12.  

 
  

SO 0.04 

SY3 0.20 

WO 0.32 

WY3 1.63 

  

Buy and hold 0.31 

  

 

 

 

 

 

 

Table 4: Regression estimates of Eq. (3) for U.S. Treasury market 
The table reports the regression coefficient estimates of Eq. (3) for 10-year maturity Treasury bond premiums 

expressed in annualized percentage points. The numbers in parentheses adjacent to the coefficient estimates are 

the corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and autocorrelation 

corrected standard errors adjusted for 6 lags. The squared brackets with superscripts ‘a’ to ‘e’ report the p-values 

of the Wald test statistics on the null hypotheses that H0:βWYX–βSYX=0, H0:βWO–βSO=0,  H0:βWYX–βWO=0,  

H0:βSO+βSYX=βWO+βWYX and H0: βSO+βWO=βSYX+βWYX where X = year 1, 2, 3 or 4. The sample period covers 

from 1942:01 to 2015:12. The t-statistic thresholds for Minimum Bayes Factors (MBF) of Harvey (2017) are 

provided in Panel B of Table 2. 

 

 X=year 1 X=year 2 X=year 3 X=year 4 

         

βSO 2.27 (1.62) 1.36 (1.05) 3.37 (2.47) 1.94 (1.35) 

βSYX 2.11 (0.95) 4.77 (1.77) –1.06 (–0.45) 3.15 (1.54) 

βWO 0.56 (0.44) 0.91 (0.83) 0.68 (0.52) 0.57 (0.44) 

βWYX 1.05 (0.52) –0.01 (–0.00) 0.68 (0.36) 1.00 (0.55) 

         

Wald test [0.72]
 a
 [0.21]

 a
 [0.54]

 a
 [0.43]

 a
 

 [0.35]
 b
 [0.78]

 b
 [0.15]

 b
 [0.47]

 b
 

 [0.83]
 c
 [0.76]

 c
 [0.99]

 c
 [0.85]

 c
 

 [0.43]
 d
 [0.21]

 d
 [0.78]

 d
 [0.29]

 d
 

 [0.93]
 e
 [0.56]

 e
 [0.23]

 e
 [0.62]

 e
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Table 5: Robust regression estimates of Eq. (3) 
The table reports the robust regression coefficient estimates of Eq. (3) for CRSP value-weighted equity 

premiums expressed in annualized percentage points. Column (1) reports the results after removing observations 

that lie outside the 0.5 and 99.5 percentile of the sample. Columns (2) and (3) report the robust regression results 

estimated using the M- and MM-estimations, respectively. The numbers in parentheses adjacent to the 

coefficient estimates are the corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and 

autocorrelation corrected standard errors adjusted for 6 lags. The squared brackets with superscripts ‘a’ to ‘e’ 

report the p-values of the Wald test statistics on the null hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  

H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. The sample period covers from 1927:01 

to 2015:12. The t-statistic thresholds for Minimum Bayes Factors (MBF) of Harvey (2017) are provided in 

Panel B of Table 2. 

 

 (1) 

[0.005, 0.995] 

(2) 

M-estimation 

(3) 

MM-estimation  

       

βSO –0.08 (–0.02) 4.36 (2.66) 4.83 (2.63) 

βSY3 8.22 (2.37) 8.28 (4.51) 9.40 (2.46) 

βWO 5.41 (1.83) 8.44 (2.65) 9.18 (2.63) 

βWY3 23.01 (5.56) 24.37 (4.54) 24.96 (4.50) 

       

Wald test [0.01]
 a
 [0.01]

 a
 [0.01]

 a
 

 [0.18]
 b
 [0.27]

 b
 [0.24]

 b
 

 [0.00]
 c
 [0.00]

 c
 [0.00]

 c
 

 [0.00]
 d
 [0.01]

 d
 [0.01]

 d
 

 [0.00]
 e
 [0.01]

 e
 [0.01]

 e
 

       

 

 

 

 

 

 

Table 6: Bootstrapped results  
The table reports the regression coefficient estimates of Eq. (3) on the CRSP value-weighted equity premiums 

expressed in annualized percentage points. Column (1) reproduces the estimates of Table 2 whereas column (2) 

reports the bootstrapped results. In column (1), the numbers in round parentheses are the p-values of the 

corresponding coefficient estimates obtained using Newey-West (1987) heteroscedasticity and autocorrelation 

corrected standard errors adjusted for 6 lags. In column (2), the numbers in round parentheses are the 

bootstrapped p-values.  

 

 (1) 

Main 

(2) 

Bootstrap  

     

βSO 0.87 (0.81) 4.88 (0.80) 

βSY3 4.07 (0.42) 9.12 (0.43) 

βWO 5.56 (0.07) 4.84 (0.06) 

βWY3 23.01 (0.00) 9.45 (0.00) 

     

Wald test [0.00]
 a 

[0.00]
 a 

 [0.28]
 b
 [0.24]

 b
 

 [0.00]
 c
 [0.00]

 c
 

 [0.00]
 d
 [0.00]

 d
 

 [0.01]
 e
 [0.01]

 e
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Table 7: Regression estimates of Eq. (3) for different sample periods  
The table reports the regression coefficient estimates of Eq. (3) on the CRSP value-weighted equity premiums 

expressed in annualized percentage points. Column (1) reproduces the estimates of Table 2 over the full sample 

period, and columns (2) to (4) reports the results over the sub-period I, sub-period II and extended period. The 

numbers in parentheses adjacent to the coefficient estimates are the corresponding t-statistics obtained using 

Newey-West (1987) heteroscedasticity and autocorrelation corrected standard errors adjusted for 6 lags. The 

squared brackets with superscripts ‘a’ to ‘e’ report the p-values of the Wald test statistics on the null hypotheses 

that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. 

The t-statistic thresholds for Minimum Bayes Factors (MBF) of Harvey (2017) are provided in Panel B of Table 

2. 

 

 (1) 

Main 

1927–2015   

(2) 

Sub-period I 

1927–1970  

(3) 

Sub-period II 

1971–2015 

(4) 

Extended sample 

1871–2015 

 

         

# of obs. 1068 528 540 1740 

         

βSO 0.87 (0.24) 3.06 (0.53) –1.33 (–0.31) 0.94 (0.35) 

βSY3 4.07 (0.81) 9.75 (1.21) –1.13 (–0.19) 4.14 (1.18) 

βWO 5.56 (1.85) 5.04 (1.02) 6.08 (1.74) 4.89 (2.20) 

βWY3 23.01 (5.56) 20.06 (2.79) 25.79 (6.44) 15.87 (4.85) 

         

Wald test [0.00]
 a
 [0.31]

 a
 [0.00]

 a
 [0.01]

 a
 

 [0.28]
 b
 [0.78]

 b
 [0.13]

 b
 [0.22]

 b
 

 [0.00]
 c
 [0.09]

 c
 [0.00]

 c
 [0.01]

 c
 

 [0.00]
 d
 [0.29]

 d
 [0.00]

 d
 [0.01]

 d
 

 [0.01]
 e
 [0.10]

 e
 [0.03]

 e
 [0.02]

 e
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Table 8: Regression estimates of Eq. (3) for different U.S. equity indices 
The table reports the regression coefficient estimates of Eq. (3) on the premiums of different U.S. equity indices 

estimated over different sample periods. The indices are the CRSP equal-weighted index (CRSP EW), DJIA, 

S&P 500 total returns (S&P500 TR) and S&P 500 Futures (S&P500 FUT), with all the equity premiums are 

expressed in annualized percentage points. The numbers in parentheses adjacent to the coefficient estimates are 

the corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and autocorrelation 

corrected standard errors adjusted for 6 lags. The squared brackets with superscripts ‘a’ to ‘e’ report the p-values 

of the Wald test statistics on the null hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  

H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. The t-statistic thresholds for Minimum Bayes Factors 

(MBF) of Harvey (2017) are provided in Panel B of Table 2. 

 

 (1) 

CRSP EW 

1927–2015   

(2) 

DJIA 

1897–2015   

(3) 

S&P500 TR 

1988–2015    

(4) 

S&P500 FUT 

1982–2015   

 

         

# of obs 1068 1428 336 404 

         

βSO –1.73  (–0.34) –0.81 (–0.28) –0.01 (–0.00) –0.95 (–0.21) 

βSY3 5.63 (0.81) –3.77 (–0.68) 7.13 (1.35) 0.20 (0.03) 

βWO 12.15 (3.08) 1.32 (0.51) 7.74 (1.97) 5.60 (1.50) 

βWY3 30.43 (4.79) 17.18 (4.09) 21.14 (4.00) 21.26 (4.89) 

         

Wald test [0.01]
 a
 [0.01]

 a
 [0.06]

 a
 [0.00]

 a
 

 [0.02]
 b
 [0.56]

 b
 [0.17]

 b
 [0.21]

 b
 

 [0.01]
 c
 [0.00]

 c
 [0.04]

 c
 [0.01]

 c
 

 [0.00]
 d
 [0.00]

 d
 [0.02]

 d
 [0.00]

 d
 

 [0.03]
 e
 [0.12]

 e
 [0.05]

 e
 [0.09]

 e
 

         

 

 

 

Table 9: Regression estimates of Eq. (3) for size and book-to-market portfolios 
The table reports the regression coefficient estimates of Eq. (3) for strategies formed based on size and book-to-

market price ratio. The returns are expressed in annualized percentage points. The numbers in parentheses 

adjacent to the coefficient estimates are the corresponding t-statistics obtained using Newey-West (1987) 

heteroscedasticity and autocorrelation corrected standard errors adjusted for 6 lags. The squared brackets with 

superscripts ‘a’ to ‘e’ report the p-values of the Wald test statistics on the null hypotheses that H0:βWY3–βSY3=0, 

H0:βWO–βSO=0,  H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. The sample period 

covers from 1927:01 to 2015:12. The t-statistic thresholds for Minimum Bayes Factors (MBF) of Harvey (2017) 

are provided in Panel B of Table 2. 

 

 Size Book-to-market 

     

βSO –5.07 (–1.19) –2.19 (–0.57) 

βSY3 1.05 (0.18) –5.67 (–1.21) 

βWO 8.72 (2.30) 12.54 (3.34) 

βWY3 10.85 (1.51) –0.56 (–0.10) 

     

Wald test [0.25]
 a
 [0.50]

 a
 

 [0.01]
 b
 [0.00]

 b
 

 [0.79]
 c
 [0.06]

 c
 

 [0.02]
 d
 [0.03]

 d
 

 [0.47]
 e
 [0.07]

 e
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Table 10: Regression estimates of Eq. (3) for international stock markets 
Panel A reports the regression coefficient estimates of Eq. (3) on the premiums for seven G7 equity markets – Canada, France, German, Italy, Japan, U.K. and U.S – and two 

major Southern hemisphere equity markets – Australia and Singapore. The premiums are expressed in annualized percentage points. The numbers in parentheses below the 

coefficient estimates are the corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity and autocorrelation corrected standard errors adjusted for 6 lags. 

The squared brackets with superscripts ‘a’ to ‘e’ report the p-values of the Wald test statistics on the null hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  

H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. The t-statistic thresholds for Minimum Bayes Factors (MBF) of Harvey (2017) are provided in Panel B of Table 2. 

Panel B reports the monthly Sharpe ratios in different periods: summers in other years (SO), summers in Year 3 (SY3), winters in other years (WO), and winters in Year 3 

(WY3). The panel also presents the monthly Sharpe ratio estimate for the passive “buy-and-hold” strategy. Following convention, the Sharpe ratio is annualized by 

multiplying the monthly Sharpe ratio by 12 . The sample period covers from 1973:01 to 2015:12 

 

 Canada France German Italy Japan U.K. U.S. Australia Singapore 

 
         

Panel A          

βSO –3.26 –6.69 –3.64 –6.50 –8.16 –5.90 –0.56 –5.04 –4.66 

 (–0.56) (–1.01) (–0.59) (–0.75) (–1.51) (–0.87) (–0.13) (–0.65) (–0.55) 

βSY3 –0.61 –2.06 –5.48 –21.51 3.41 –4.19 1.42 5.36 –7.50 

 (–0.07) (–0.23) (–0.71) (–2.38) (0.38) (–0.62) (0.25) (0.46) (–0.60) 

βWO 4.44 12.36 10.40 16.13 6.08 10.62 5.18 6.03 4.40 

 (1.09) (2.19) (2.44) (2.44) (0.99) (2.34) (1.50) (1.29) (0.65) 

βWY3 25.96 27.84 20.47 14.14 21.08 32.66 24.32 27.54 30.31 

 (5.10) (3.22) (2.36) (2.13) (1.87) (2.81) (5.56) (4.60) (2.24) 

          

Wald test [0.00]
 a
 [0.00]

 a
 [0.01]

 a
 [0.00]

 a
 [0.15]

 a
 [0.01]

 a
 [0.00]

 a
 [0.00]

 a
 [0.22]

 a
 

 [0.25]
 b
 [0.01]

 b
 [0.04]

 b
 [0.03]

 b
 [0.06]

 b
 [0.04]

 b
 [0.23]

 b
 [0.20]

 b
 [0.40]

 b
 

 [0.00]
 c
 [0.17]

 c
 [0.30]

 c
 [0.83]

 c
 [0.24]

 c
 [0.08]

 c
 [0.00]

 c
 [0.00]

 c
 [0.09]

 c
 

 [0.00]
 d
 [0.00]

 d
 [0.00]

 d
 [0.00]

 d
 [0.06]

 d
 [0.00]

 d
 [0.01]

 d
 [0.04]

 d
 [0.04]

 d
 

 [0.06]
 e
 [0.22]

 e
 [0.55]

 e
 [0.27]

 e
 [0.11]

 e
 [0.13]

 e
 [0.03]

 e
 [0.06]

 e
 [0.27]

 e
 

          

Panel B          

SO –0.16 –0.27 –0.17 –0.22 –0.38 –0.28 –0.03 –0.18 –0.16 

SY3 –0.03 –0.10 –0.26 –1.12 0.20 –0.20 0.08 0.17 –0.26 

WO 0.24 0.60 0.54 0.66 0.30 0.58 0.36 0.27 0.18 

WY3 1.81 1.40 1.04 0.64 1.00 1.19 1.96 1.57 0.97 

          

Buy and hold 0.19 0.25 0.25 0.10 0.12 0.25 0.32 0.18 0.10 
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Table 11: Regression estimates of Eq. (3) on volatility estimates 
The table reports the regression coefficient estimates of Eq. (3) for the annualized equity volatility estimate of 

VOLt x 12 . The numbers in parentheses adjacent to the coefficient estimates are the corresponding t-statistics 

obtained using Newey-West (1987) heteroscedasticity and autocorrelation corrected standard errors adjusted for 

6 lags. The squared brackets with superscripts ‘a’ to ‘e’ report the p-values of the Wald test statistics on the null 

hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: 

βSO+βWO=βSY3+βWY3. The sample period covers from 1927:01 to 2015:12. The t-statistic thresholds for 

Minimum Bayes Factors (MBF) of Harvey (2017) are provided in Panel B of Table 2. 

 

   

βSO 14.52 (14.4) 

βSY3 13.67 (10.9) 

βWO 13.55 (13.9) 

βWY3 13.02 (14.4) 

   

Wald test [0.65]
 a
 

 [0.31]
 b
 

 [0.69]
 c
 

 [0.28]
 d
 

 [0.53]
 e
 

   

 

 

 

 

 

Table 12: Summary statistics on macroeconomic announcement and non-announcement days 
Panel A reports, for each interval in summers in other years (SO), summers in Year 3 (SY3), winters in other 

years (WO), and winters in Year 3 (WY3), the number of daily observations (# of obs), number of generic 

macroeconomic announcements (# of generic ancts and its proportion, in percentages, to # of obs.) and sample 

mean and standard deviation of daily equity premiums (expressed in basis points) on announcement and non-

announcement days. Panel B reports the number of news releases (# of ancts) and numbers of positive and 

negative news releases, and their corresponding proportion to the # of ancts. For example, there are 42 FOMC 

news released in winter months in Year 3, but only 5 (10) of these are positive (negative) FOMC news, with the 

remaining 27 releases are zero news surprises. The sample period covers from January 2, 1964 to December 31, 

2015. 

Panel A: Generic announcements 
  # of generic Anct days Non-anct days 

 # of obs. ancts (%) Mean Stdev Mean Stdev 

       

SO 4979 559 (11.2) 12.72 82.22 –0.92 101.37 

SY3 4832 556 (11.5) 3.03 104.84 1.90 96.44 

WO 1669 191 (11.4) 12.71 102.21 –0.94 110.53 

WY3 1611 187 (11.6) 12.78 75.11 10.18 87.79 

       

 
Panel B: Individual macroeconomic variables 

 FOMC Unemployment PPI 

 # of ancts + news (%) – news (%) # of ancts + news (%) – news (%) # of ancts + news (%) – news (%) 

          

SO 122 17 (13.9) 31 (25.4) 229 86 (37.6) 109 (47.6) 230 94 (40.9) 114 (49.6) 

SY3 121 17 (14.1) 27 (22.3) 225 78 (34.7) 103 (45.8) 230 105 (45.7) 102 (44.4) 

WO 41 6 (14.6) 10 (24.4) 78 21 (26.9) 33 (42.3) 78 32 (41.0) 38 (48.7) 

WY3 42 5 (11.9) 10 (23.8) 74 23 (31.1) 39 (52.7) 75 37 (49.3) 34 (45.5) 
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Table 13: Monetary policy 
The table reports the results of Eq. (3) on different measures of monetary policy: Federal Funds rate (FUNDS), 

Federal Funds premium (FFP), commercial paper premium (CPP) and M1 money supply (M1). We define 

FUNDS using the monthly effective rate on Federal Funds, FPP as the difference between the Federal Funds 

rate and the three-month Treasury bill rate, CPP as the difference between six-month (three-month AA 

financial) commercial paper rate and the six-month (three-month) Treasury bill rate prior to (after) August 1997 

and M1 using its real-time monthly rate. All the rates are expressed in annualized percentage points. The 

numbers in parentheses adjacent to the coefficient estimates are the corresponding t-statistics obtained using 

Newey-West (1987) heteroscedasticity and autocorrelation corrected standard errors adjusted for 6 lags. The 

squared brackets with superscripts ‘a’ to ‘e’ report the p-values of the Wald test statistics on the null hypotheses 

that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. 

Dictated by data availability, the sample periods for the respective regressions vary. The t-statistic thresholds for 

Minimum Bayes Factors (MBF) of Harvey (2017) are provided in Panel B of Table 2. 

 

 (1) 

FUNDS 

1954–2015   

(2) 

FFP 

1954–2015   

(3) 

CPP 

1970–2015    

(4) 

M1 

1948–2015   

 

         

# of obs 738 738 552 806 

         

βSO 5.19 (2.33) 0.56 (3.85) 0.53 (4.28) 0.38 (6.85) 

βSY3 4.61 (3.10) 0.32 (3.21) 0.44 (4.33) 0.43 (3.41) 

βWO 5.11 (2.32) 0.41 (4.09) 0.44 (6.62) 0.41 (8.71) 

βWY3 4.52 (2.76) 0.31 (3.72) 0.43 (4.97) 0.51 (6.09) 

         

Wald test [0.91]
 a
 [0.91]

 a
 [0.89]

 a
 [0.12]

 a
 

 [0.91]
 b
 [0.26]

 b
 [0.43]

 b
 [0.18]

 b
 

 [0.64]
 c
 [0.39]

 c
 [0.88]

 c
 [0.29]

 c
 

 [0.88]
 d
 [0.32]

 d
 [0.50]

 d
 [0.48]

 d
 

 [0.61]
 e
 [0.11]

 e
 [0.59]

 e
 [0.40]

 e
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Table 14: Regression estimates of Eq. (3) on VRP, RV-VXO, JLN and EPU 
Panels A and B report the regression coefficients of Eq. (3) when estimated using ordinary least square and the 

M-robust estimation techniques, respectively. Columns (1) to (4) present the respective results when the 

response variable is the economic policy uncertainty (EPU) index of Baker et al. (2016), variance risk premium 

(VRP) estimate of Zhou (2009), RV-VXO index and JLN macroeconomic uncertainty index of Jurado et al. 

(2015). The JLN index is scaled up by a factor of 10 to ease readability. The numbers in parentheses adjacent to 

the coefficient estimates are the corresponding t-statistics obtained using Newey-West (1987) heteroscedasticity 

and autocorrelation corrected standard errors adjusted for 6 lags. The squared brackets with superscripts ‘a’ to 

‘e’ report the p-values of the Wald test statistics on the null hypotheses that H0:βWY3–βSY3=0, H0:βWO–βSO=0,  

H0:βWY3–βWO=0,  H0:βSO+βSY3=βWO+βWY3 and H0: βSO+βWO=βSY3+βWY3. Dictated by data availability, the 

datasets span the following sample periods: 1927:01 to 2014:10 (1054 monthly observations) for EPU, 1990:01 

to 2015:12 (312 monthly observations) for VRP, 1962:07 to 2015:12 (642 monthly observations) for the RV-

VXO index and 1960:07 to 2015:12 (666 monthly observations) for the JLN index. The t-statistic thresholds for 

Minimum Bayes Factors (MBF) of Harvey (2017) are provided in Panel B of Table 2. 

 

 (1) 

EPU 

(2) 

VRP 

(3) 

RV-VXO  

(4) 

JLN  

Panel A: Ordinary least square regression results  

         

βSO 119.20 (20.8) 16.44 (4.70) 19.68 (20.1) 6.55 (8.50) 

βSY3 117.47 (12.1) 14.79 (6.61) 19.12 (17.2) 6.41 (20.3) 

βWO 121.01 (21.2) 17.02 (9.14) 19.36 (14.3) 6.63 (8.67) 

βWY3 123.31 (11.6) 20.44 (4.42) 19.40 (10.6) 6.63 (14.8) 

         

Wald test [0.63]
 a
 [0.26]

 a
 [0.89]

 a
 [0.38]

 a
 

 [0.77]
 b
 [0.88]

 b
 [0.79]

 b
 [0.67]

 b
 

 [0.85]
 c
 [0.49]

 c
 [0.99]

 c
 [0.10]

 c
 

 [0.55]
 d
 [0.26]

 d
 [0.99]

 d
 [0.32]

 d
 

 [0.97]
 e
 [0.77]

 e
 [0.84]

 e
 [0.88]

 e
 

         

Panel B: Robust regression results  

         

βSO 115.95 (45.8) 15.48 (14.0) 18.79 (50.7) 6.35 (151.3) 

βSY3 112.48 (25.6) 14.38 (7.90) 18.44 (29.5) 6.41 (88.5) 

βWO 118.81 (46.9) 16.09 (14.5) 18.28 (49.1) 6.45 (153.1) 

βWY3 119.57 (27.1) 18.92 (10.4) 18.90 (30.3) 6.58 (90.9) 

         

Wald test [0.25]
 a
 [0.08]

 a
 [0.60]

 a
 [0.10]

 a
 

 [0.42]
 b
 [0.69]

 b
 [0.34]

 b
 [0.08]

 b
 

 [0.88]
 c
 [0.18]

 c
 [0.39]

 c
 [0.12]

 c
 

 [0.17]
 d
 [0.09]

 d
 [0.96]

 d
 [0.02]

 d
 

 [0.70]
 e
 [0.56]

 e
 [0.79]

 e
 [0.11]

 e
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Figure 1: Average annualized equity premium in different intervals 
The figure plots the mean estimates of equity premium realized between 1927 and 2015. The equity premiums 

are expressed in annualized percentage points. The left portion of the figure plots the mean estimates of equity 

premiums realized during winter in year 3, summer in year 3, winter in other years and summer in other years. 

The right portion of the figure plots the mean estimates of equity premiums realized during winter and summer 

periods (but unconditional on the pre-election year effect), in year 3 and in other years (but unconditional on the 

winter effect) and during Democratic and Republican regimes.  
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Figure 2: Average annualized winter-minus-summer equity premiums sorted by election year 
The figure plots the difference in mean equity premiums realized in winter months (November-April) and in 

succeeding summer months (May-October) in the pre-election year 3 of each presidential election*, and the 

differences in mean equity premiums realized in winters and summers in other years 1, 2 and 4 of the 

presidential cycle. The equity premiums are expressed in annualized percentage points. There were 22 

presidential elections from 1927 to 2015, with the first and most recent elections were held in 1928 and 2012, 

respectively.  

 

* Winter months in pre-election year 3 with respect to the 2012 election, for example, consist of the period from 

November 2010 to April 2011. The succeeding summer months are May 2011 to October 2011.  
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Figure 3: Asset allocation strategies  
The figure plots the monthly cumulative wealth of the passive “buy-and-hold” strategy, the “winter-pre-election 

year” equity-only strategy and the “summer-midterm year, winter-pre-election year” equity-and-bond strategy. 

Each strategy begins with a $1 initial investment in 1927:01 and ends in 2015:12. 
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Figure 4: Average winter-minus-summer VRP sorted by election year 
The figure plots the difference in mean of VRPs in winter months (November-April) and in succeeding summer 

months (May-October) in the pre-election year 3 of each presidential election*, and the differences in mean of 

VRP in winters and summers in other years 1, 2 and 4 of the presidential cycle. The VRP dataset spans a 

narrower sample period from 1990:01 to 2015:12. 

 
 

 

* Winter months in pre-election year 3 with respect to the 2004 election, for example, has an average monthly 

VRP of 34.5 whereas the succeeding summer months has an average monthly VRP of 15.3. Therefore, 34.5–

15.3= 22.2; this refers to the height of the tallest positive dark bar. 
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