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Abstract
Dividend payments are firm events on a recurring and predictable basis. High returns in the period between announcement-
date and ex-dividend date are the main driver for the so-called dividend month premium, which are positive abnormal returns 
in months in which corporations are predicted to issue dividend payments. In our empirical analysis of the German stock 
market, we find a robust dividend month premium, which is particularly high for stocks with positive dividend surprise. 
Knowing the dates of dividend announcements and payments enable portfolio managers to exploit the dividend month 
premium. Also taking into account tracking error and transaction costs, we show that simple portfolio-enhancing strategies 
lead to highly significant abnormal returns.

Keywords  Dividends · Dividend month premium · Dividend surprise · Cumulative abnormal returns · Outperformance · 
Exploitation · Portfolio management

Introduction

Dividend payments are recurring firm events that are clearly 
predictable. Empirical evidence shows that these events tend 
to be associated with large positive returns (Hartzmark and 
Solomon 2018). Hartzmark and Solomon (2013) find posi-
tive abnormal returns for US stocks in months of predicted 
dividend payments, the so-called dividend month premium. 
Significant and positive abnormal returns in the interim 
period between announcement-date and ex-dividend date 
(in the following ex-date) are the main driver for the divi-
dend month premium. This is in line with Lakonishok and 
Vermaelen (1986), who find abnormal returns for the five 
days prior to the ex-date. The dividend month premium is 
most consistent with the price pressure from dividend-seek-
ing investors. Potential explanations for investors’ demand 
for dividends include catering reasons (see, e.g., Baker and 
Wurgler 2004) or because investors do not consider the fall 
in stock prices from cum-dividend price to ex-dividend price 
(Hartzmark and Solomon 2019). Another reason for the divi-
dend month premium could be mutual funds investing in 

dividend-paying stocks in advance of ex-dates to increase 
their dividend yield (Harris et al. 2015).

Our paper contributes to the literature in various ways. 
With our analysis, we provide a comprehensive study of 
the dividend month premium in the German stock market. 
Based on monthly stock portfolios, Ainsworth and Nichol-
son (2015) confirm a dividend month premium for Germany, 
but do not provide a detailed analysis of the interim period. 
In our event study, we analyse daily returns of investible 
German stocks around announcement-dates and ex-dates. 
Taking dividend surprises into account, we also provide an 
even more detailed study of the dividend month premium in 
Germany and extend the analysis of Hartzmark and Solo-
mon (2013). Finally, we discuss the practical relevance of 
the dividend month premium in portfolio management. In 
doing so, we study the profitability of beta-neutral invest-
ment strategies extending a basic market portfolio with addi-
tional investments in dividend-paying stocks.

The result of our event study is robust and shows a sig-
nificant and positive cumulative abnormal return of 1.79% 
over the 45 days prior to the ex-date. This provides evidence 
for a dividend month premium in Germany. Our findings 
are in line with Ainsworth and Nicholson (2015), who find 
positive abnormal returns for German stocks in months 
when they are predicted to issue dividend payments. We 
further indicate that (i) post-announcement drifts are espe-
cially strong for stocks with positive dividend surprise and 
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(ii) earnings announcements do not systematically affect our 
results. These results augment the study by Andres et al. 
(2013), providing evidence for price reactions to dividend 
announcements of German stocks. They find that stocks with 
positive dividend surprise, controlled for earnings announce-
ments, show significantly positive abnormal returns, varying 
between 1.58 and 2.24%, close to the announcement-date.

Further, we discuss the practical relevance of the dividend 
month premium in portfolio management. The predictable 
date of dividend payments enables portfolio managers to 
exploit the dividend month premium. We show that simple 
portfolio-enhancing strategies lead to significant abnormal 
returns along with reasonable tracking error and transaction 
costs. To exploit the dividend month premium, we apply 
beta-neutral investment strategies, extending a basic market 
portfolio with additional investments in dividend-paying 
stocks. The additional investments are zero-invest portfo-
lios with a market beta of zero. For our sample period from 
April 2003 to December 2017, the beta-neutral strategies 
show 1-factor alphas between 0.13 and 0.47% per month. 
The tracking error varies between 0.45 and 1.61%. One-
way break-even transaction costs between 0.30 and 1.76% 
emphasize the feasibility of our beta-neutral strategies. In 
additional analyses, our exploitation of the dividend month 
premium leads to similar results, even if we only consider 
the period after the publication of Hartzmark and Solomon 
(2013).

Our paper proceeds as follows. Section 2 describes the 
data. Section 3 develops the empirical methodology for the 
event study and presents the empirical results. Section 4 
describes our beta-neutral strategies to exploit the dividend 
month premium and shows the performance and risk of the 
strategies. Finally, Section 5 concludes.

Data and summary statistics

We analyse dividend-paying stocks that are current constitu-
ents of the German HDAX index between March 2003 and 
December 2017. The HDAX has existed since March 24, 
2003 and contains the 110 largest stocks with regard to their 
free-float market capitalization. It is a composite index that 
includes the large-cap index DAX 30, the mid-cap index 
MDAX, as well as the technology index TecDAX, and cov-
ers more than 90% of the total market capitalization of all 
German prime standard stocks.

Refinitiv EIKON is our main data source. The sample 
variables are stated in euros. We obtain information on 
adjusted dividend payments, announcement-dates and ex-
dates. We generally exclude special dividends and capital 
bonuses, with the exception of special payments coincid-
ing with the regular dividend payment. Further, we use 
total returns, free-float market capitalizations (market 

capitalizations), dividend yields (DY), earnings announce-
ments for the fourth fiscal quarter as well as announcement-
dates, mean I/B/E/S_estimates for dividend payments and 
earnings announcements, and the EONIA interest rate on a 
daily basis. In the context of performance measurement, we 
use the 1-month-EURIBOR from Deutsche Bundesbank as a 
proxy for the monthly risk-free interest rate and information 
on the German 4-factor model from the AQR data library.1

Table 1 provides summary statistics of our data sample. 
The index composition changes over time, resulting in 219 
individual stocks with a total of 1337 dividend payments. 
German corporations generally pay dividends on a yearly 
basis. The mean dividend per stock is 1.26 euros, which 
corresponds to a mean DY of 2.73%. The mean market capi-
talization of a corporation is 10,892 million euros.

Figure 1 illustrates the distribution of dividend payments 
between March 2003 and December 2017. The left graph 
reports the number of dividend payments over time, the right 
graph shows the average distribution of dividend payments 
within a year. We see a positive trend over the years with 
73 dividend payments from March 2003 to December 2003 
and 99 dividend payments in 2017. Within a year, dividend 
payments of German stocks are especially clustered in the 
months of April, May and June.

Table 1   Summary statistics

This table provides summary statistics of our data sample. It cov-
ers all dividend-paying constituents of the German HDAX index 
between March 2003 and December 2017. Special dividends and 
capital bonuses are generally excluded, with the exception of spe-
cial payments coinciding with the yearly common dividend payment. 
Data source: Refinitiv EIKON

HDAX

# Months 178
# Constituents 219
# Dividend payments 1337
Dividend per stock (EUR)
Mean 1.26
Median 0.90
Dividend yield (%)
Mean 2.73
Median 2.14
Market capitalization (Mio. EUR)
Mean 10,892
Median 3475

1  Since these German factor returns are calculated in US dollars, we 
converted them into euros following Glück et al. (2021).
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Event study

Methodology

We calculate mean (cumulative) abnormal returns around 
ex-dates to analyse the dividend month premium in Ger-
many. Our methodology is based on MacKinlay (1997) and 
uses a market model specification with a 150-day estimation 
window. For each stock i, we regress daily total returns on 
daily HDAX total returns over the 150 days to estimate 𝛼̂i 
and 𝛽i.2 For each day � in the event window, the expected 
return of a stock i, E

[

Ri,�

]

 , is calculated as follows:

where Rm,� is the realized market total return for the respec-
tive day � . Our event window covers 45 days before and 
45 days after an ex-date to get a holistic understanding of 
the data. It starts with the consecutive day after the estima-
tion window. We also analyse various sub periods within 
the event window.

The abnormal return of a stock i, ARi,� , is the stock i’s 
realized return, Ri,� , minus the respective expected return 
following equation (2):

(1)E
[

Ri,𝜏

]

= 𝛼̂i + 𝛽iRm,𝜏 ,

We calculate the mean abnormal return for day � , ARP,� , 
over all N stocks as follows:

Further, we calculate the cumulative abnormal return for 
each stock i, CARi,[�0,�t]

 , and eventually determine the mean 
cumulative abnormal return, CARP,[�0,�t]

 , over all N stocks 
according to equation (4).

For both ARP,� and CARP,[�0,�t]
 , we apply two-tailed tests 

with an expected value of zero and t-statistics by Kolari and 
Pynnönen (2010) to account for possible event-induced vola-
tility and cross-sectional correlation.

Abnormal returns around ex‑dates 
and announcement‑dates

Figure 2 presents the empirical results of our event study 
for Germany. The left graph shows the daily mean abnor-
mal returns (ARP,τ) for our event window around the ex-
date. Bars in black have a t-statistic that is significant at the 
10% level, while gray bars are not significant at this level. 
During the 45 days prior to the ex-date, days with positive 

(2)ARi,𝜏 = Ri,𝜏 −
(

𝛼̂i + 𝛽iRm,𝜏

)

(3)ARP,� =
1

N

N
∑

i=1

ARi,�

(4)CARP,[�0,�t]
=

1

N

N
∑

i=1
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=
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Fig. 1   Dividend payment distribution. This figure illustrates the dis-
tribution of dividend payments between March 2003 and December 
2017. The left graph reports the dividend payments over time, the 

right graph shows the average distribution of dividend payments 
within a year. The data sample covers 1337 dividend payments. Data 
source: Refinitiv EIKON.

2  For robustness, we (i) apply a 200-day estimation window and 
(ii) estimate three market betas (lagged, matching and leading) and 
eventually aggregate those to get a consistent 𝛽  for each stock (Dim-
son 1979). The results remain statistically and economically similar. 
Results are available upon request.
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ARP,τ outweigh days with negative mean abnormal returns, 
whereas negative ARP,τ dominate the period after the ex-
date. The significant and positive mean abnormal return for 
German stocks at the ex-date is largely equalized on the 
following day. This is in line with the findings by Haesner 
and Schanz (2013).

The right graph presents the mean cumulative abnormal 
return ( CARP,[�0,�t]

 ). Over the days [−45, 0] relative to the 
ex-date, the CAR​P equals 1.79% (t-statistic of 2.92) and 
is highly significant. It reveals a systematic pattern of an 
increasing mean cumulative abnormal return prior to the ex-
date. The significant and positive mean cumulative abnormal 
return before the ex-date, however, is partially eliminated 
within the weeks following the ex-date. This is consistent 
with the findings by Hartzmark and Solomon (2013) for US 
stocks.

Germany applied two different tax systems during our 
sample period from March 2003 to December 2017. Addi-
tional analyses of the half-income system (up to December 
2008) and the flat-tax system (from 2009 onwards) produce 
similar results. Over the days [−45, 0] relative to the ex-
date, both CAR​P equal 1.55% (t-statistic of 1.71) and 1.93% 
(t-statistic of 2.33), respectively.

In our sample, the average distance between announce-
ment-date and ex-date is 49 days. Thus potential announce-
ment-date effects, as discussed in Andres et al. (2013), may 
affect our results. In the following, we sort our sample by 
dividend surprises. To this end, we compare the actual 

dividend payment with the mean I/B/E/S_estimate for the 
respective dividend payment available one day in advance 
of the announcement-date. It is positive (negative) news if 
the difference, in relation to the I/B/E/S_estimate, is larger 
(smaller) than 5% (-5%). This results in 367 positive news 
dividends, 524 no news dividends and 361 negative news 
dividends.3

The left graph in Figure 3 presents the CARP,[�0,�t]
 around 

announcement-dates for our three sub samples. Over the ten 
days following the announcement-date, stocks with positive 
news show an increase in the CAR​P of about 1%, and stocks 
with negative news display a decrease by circa 1%. Dur-
ing the subsequent weeks, both mean cumulative abnormal 
returns show a positive drift. The no news sub sample does 
not show any significant variation.

The right graph in Figure 3 illustrates the CARP,[�0,�t]
 for 

our sub samples around ex-dates. Over the days [−45, 0] 
relative to the ex-date, the CAR​P is largest for positive news 
stocks with 2.39% (t-statistic of 1.85). The no news stocks 
and negative news stocks show economically comparable 
results with a CAR​P of 1.67% (t-statistic of 1.85) and a  
CAR​P of 1.35% (t-statistic of 0.35), respectively.

Table 2 summarizes our findings and provides the mean 
cumulative abnormal return for the full sample (all) as well 
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Fig. 2   Mean abnormal returns and mean cumulative abnormal return 
around ex-dates. The left graph shows daily mean abnormal returns 
for dividend-paying stocks for the days [-45,  45] relative to the ex-
date. The abnormal returns are based on a market model specification 
with a 150-day estimation window. Bars in black have a t-statistic that 

is significant at the 10% level, bars in gray are not significant at this 
level. The right graph presents the mean cumulative abnormal return. 
We apply t-statistics by Kolari and Pynnönen (2010). The data sam-
ple covers 1337 dividend payments between March 2003 and Decem-
ber 2017. Data source: Refinitiv EIKON

3  We lose 85 observations due to data unavailability. Figure 5 in the 
appendix illustrates the distribution over time.
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as our three sub samples sorted by dividend surprises around 
announcement-dates and ex-dates. We show results for sub 
periods covering the days [1, 22] and [1, 45] relative to the 
announcement-date as well as [−22, 0] and [−45, 0] relative 
to the ex-date. Positive news stocks show a significant and 
positive CAR​P after announcement-dates and in advance of 
ex-dates. The CAR​P varies between 1.26 and 3.55%. Nega-
tive news stocks show a statistically insignificant CAR​P over 
all specifications. In advance of ex-dates, the high variation 
in the abnormal returns of stocks with negative news lead to 
an economically high, but statistically insignificant, CAR​P.  
The CAR​P is 1.22% over the days [−22, 0] and is 1.35% over 
the days [−45, 0] around to the ex-date. Overall, our empirical 
analysis suggests that post-announcement drifts are particu-
larly strong for German stocks with positive dividend surprise.

Alternative explanations for the dividend month 
premium

Earnings surprises

There is the possibility that the drift after announcements of 
positive dividend surprises is also associated with (positive) 
earnings surprises. Among others, Battalio and Menden-
hall (2005) and Andres et al. (2013) provide evidence of 
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Fig. 3   Mean cumulative abnormal returns of dividend surprise sub 
samples. The left graph presents the mean cumulative abnormal 
return for our three sub samples with stocks having dividends with 
positive news (solid black line), no news (solid gray line) and nega-
tive news (dashed black line) around announcement-dates. The differ-
ence between a corporation’s actual dividend announcement and the 
mean I/B/E/S_estimate for the respective dividend payment defines 
the dividend surprise. We use the mean I/B/E/S_estimate available 

one day in advance of the announcement-date. It is positive (negative) 
news if the difference is larger (smaller) than 5% (-5%). The abnor-
mal returns are based on a market model specification with a 150-day 
estimation window. The right graph illustrates the mean cumula-
tive abnormal return around ex-dates. The data sample covers 1252 
dividend payments between March 2003 and December 2017. Data 
source: Refinitiv EIKON

Table 2   Mean cumulative abnormal returns

This table shows the mean cumulative abnormal return ( CAR
P,[�0,�t]

 ) for 
the full sample (all) and three sub samples with stocks having dividends 
with positive news, no news and negative news. The CAR​P is presented 
for event windows after announcement-dates and prior to ex-dates. The 
difference between a corporation’s actual dividend announcement and 
the mean I/B/E/S_estimate for the respective dividend payment defines 
the dividend surprise. We use the mean I/B/E/S_estimate available one 
day in advance of the announcement-date. It is positive (negative) news 
if the difference is larger (smaller) than 5% (-5%). The abnormal returns 
are based on a market model specification with a 150-day estimation 
window. The data sample covers 1337 dividend payments between 
March 2003 and December 2017. We lose 85 observations for our sub 
samples due to data unavailability. We apply t-statistics by Kolari and 
Pynnönen (2010). *, ** and *** indicate statistical significance at the 
10%, 5% and 1% level, respectively. Data source: Refinitiv EIKON.

CAR​P
Announce-
ment-date

Ex-date

[1, 22] [1, 45] [-22, 0] [-45, 0]
All 0.0055 0.0153** 0.0119*** 0.0179***
Positive news 0.0179** 0.0355*** 0.0126 0.0239*
No news 0.0040 0.0090 0.0107** 0.0167*
Negative news -0.0016 0.0101 0.0122 0.0135
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earnings-announcement effects, which may coincide with 
our analysis of dividend announcement effects. Therefore, 
we extend our study and include a panel regression analy-
sis to examine the CARs in greater detail. This allows us 
to show that (i) dividend surprises explain variation in the 
CARs, and (ii) there is no significant linear relationship 
between earnings surprises and our CAR.

We use the CAR​i,[−45,0] over the 45 days prior to the ex-
date for every dividend event i and regress these CARs on 
different sets of explanatory variables. In model (1), we use 
dividend surprise (DS) as explanatory variable, and we fur-
ther consider earnings surprise (ES)4 in model (2). Thus, we 
can study the relationship between our CARs and DS as well 
as ES in greater detail. In model (3), we follow the litera-
ture (see, e.g., Andres et al. 2013; Flammer 2013; Krueger 
2015) taking into account the additional control variables 
leverage (Lev), return on assets (RoA), the natural logarithm 
of free-float market capitalization (Ln(Cap)), price-to-book 
ratio (PtB), the natural logarithm of the number of analysts 
(Ln(Analysts)), as well as dividend yield (DY). For all three 
models, we apply panel regressions with random effects5.

Table 3 shows our regression results. We find a posi-
tive and robust linear relationship between the CAR​i,[−45,0] 
and dividend surprise. The point estimates are positive and 
highly significant for all three models varying between 
1.21% (model (1)) and 1.44% (model (3)). In models (2) 
and (3), the estimates for the earnings surprise are negative 
and insignificant, also when controlling for additional con-
trol variables. This outcome suggests that positive dividend 
surprises ceteris paribus enhance the CAR​i,[−45,0] prior to 
the ex-date and that there is no significant linear relation-
ship between CAR​i,[−45,0] and earnings surprise. A plausi-
ble explanation for the positive relationship between the  
CAR​i,[-45,0] and dividend surprise is that the management’s 
dividend signaling reflects a long-term perspective of a com-
pany’s future cash flows. Investors may see this as a reliable 
signal. As shown by the left graph in Figure 3 discussed 
above, the abnormal returns regarding dividend announce-
ments for both positive and negative news are most promi-
nent during the five trading days from the announcement. 
This illustrates that investors systematically trade to divi-
dend news which, eventually, lead to a significant linear rela-
tionship between CAR​i,[−45,0] and dividend surprise. Thus, 
the dividend month premium of German stocks, as measured 

by CAR​i,[−45,0], is particularly high for stocks with positive 
dividend news and vice versa.

Overall, we can conclude that earnings surprises do not 
enhance the CAR​i,[−45,0] prior to ex-dates. Moreover, the 
German dividend month premium is higher for stocks with 

Table 3   Regression of CARs on dividend surprise, earnings surprise 
and control variables

This table provides the results for the panel regression following 
equation CAR

i,[−45,0] = �
i
+ �DSDS + �ESES + �xX+�i . The depend-

ent variable is a stock’s cumulative abnormal return, CAR​i,[-45,0], over 
the 45 days prior to its ex-date. The abnormal returns are based on 
a market model specification with a 150-day estimation window. We 
regress the CAR​i,[-45,0] on the variables dividend surprise (DS) and 
earnings surprise (ES), which are the differences between a corpo-
ration’s actual announcements and the mean I/B/E/S_estimates for 
the respective dividend or earnings amounts, in relation to the I/B/
E/S_estimates. X is a vector of control variables. Leverage (Lev) is 
defined as total debt over total book equity. Return on assets (RoA) 
is calculated as a firm’s EBIT over total assets. Further, we use the 
natural logarithm of the free-float market capitalization (Ln(Cap)) of 
day t-45. The price-to-book ratio (PtB) is defined as the stock price, 
of day t-45, over the book equity per stock. Additional variables are 
the natural logarithm of the number of analysts (Ln(Analysts)) cover-
ing the firm as of day t-1 relative to the earnings-announcement date 
as well as the dividend yield (DY). The data sample covers dividend 
payments between March 2003 and December 2017. Due to missing 
values, not all dividend payments in the data are included. Regression 
coefficients result from panel regressions with random effects (RE), 
and we present cluster-robust standard errors in parentheses. *, **, 
and *** indicate statistical significance at the 10%, 5% and 1% level, 
respectively. Data source: Refinitiv EIKON

(1) (2) (3)

�DS 0.0121*** 0.0124*** 0.0144***
(0.0046) (0.0042) (0.0025)

�ES -0.0056 -0.0038
(0.0043) (0.0038)

�Lev -0.0018***
(0.0005)

�RoA 0.0879**
(0.0380)

�Ln(Cap) -0.0170***
(0.0060)

�PtB -0.0091***
(0.0023)

�Ln(Analysts) 0.0293**
(0.0139)

�DY -0.0068**
(0.0034)

γ 0.0115** 0.0111** 0.1007***
(0.0049) (0.0050) (0.0354)

Adj. R2 0.0060 0.0071 0.0626
N 1002 1002 1002
Model Panel RE Panel RE Panel RE

4  We calculate earnings surprises in the similar way to dividend 
surprises. The difference between a corporation’s actual earn-
ings announcement (for Q4) and the mean I/B/E/S_estimate for the 
respective earnings amount, in relation to the I/B/E/S_estimate, 
defines the earnings surprise. We use the mean I/B/E/S_estimate 
available one day in advance of the announcement date.
5  Hausman tests cannot reject the null, thus the random-effects esti-
mators should be consistent and efficient.
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positive dividend news due to a respective post-announce-
ment drift.

Cum/cum trading and cum/ex trading

Recently, so-called cum/cum trading and cum/ex trading 
received a lot public attention in Germany. Cum/cum trad-
ing aims to reduce the withholding-tax burden on dividend 
payments, especially for foreign investors. Cum/ex trades are 
specifically designed to obtain illegitimate tax refunds due 
to short trading around ex-dates (see, e.g., Spengel 2016). In 
the following, we discuss in detail that both cum/cum trading 
as well as cum/ex trading do not affect our analysis of the 
German dividend month premium.

As outlined by Spengel (2016), cum/cum trading was sup-
posed to be predominantly based on stocks lending. Since 
this implies no sales and purchases of stocks and, thus, no 
impact on stock prices, cum/cum trading most likely does 
not bias our results. The effects of cum/ex trading, on the 
other hand, require a discussion of greater detail.

In January 2012, there was a change in the legislation 
preventing illegitimate tax refunds due to cum/ex trading in 
Germany (Spengel 2016; Buettner et al. 2020). This means 
that cum/ex trading may had an effect on our results in the 
years from 2003 to 2011. Buettner et al. (2020) carefully 
illustrate technical details of a cum/ex trade, which requires 
a short sale on one of the two days prior to the ex-date and a 
purchase of the respective stock on the ex-date itself. They 
also reveal a cum/ex trade’s collusive nature in their theoreti-
cal analysis, which implies arranged trading by at least cum/
ex seller and cum/ex buyer. Hence, it is likely that cum/ex 
trades are not executed via the anonymous order book, but 
rather via bilateral trading at market-compliant conditions. 
Furthermore, since collusion does not alter the demand-sup-
ply ratio of a stock, cum/ex trades lead to abnormal volumes 
but not to abnormal returns on the respective days around a 
stock’s ex-date. Consistent with their collusion hypothesis, 
Buettner et al. (2020) do find striking patterns in the trading 
volumes around ex-dates of German stocks, but no abnormal 
returns. As a result, we can conclude that cum/ex trading 
should not affect our analysis of the German dividend month 
premium.6

Overall, cum/cum as well as cum/ex trading took place 
during our analysis of the German stock market. However, 
these trading strategies do not significantly affect prices of 
German stocks. Firstly, cum/cum trading is predominantly 
based on stocks lending that implies no impact on stock 
prices. Secondly, cum/ex trading does not affect stock prices 
in our analysis due to its collusive nature. Thus, cum/cum 
trading and cum/ex trading should not significantly affect the 
dividend month premium in Germany.

Exploitation of the dividend month 
premium

Methodology

This section discusses the implementation of the dividend 
month premium in a tangible investment strategy. The recur-
ring, predictable date of dividend payments enables portfolio 
managers to easily exploit the dividend month premium. We 
model simple portfolio-enhancing strategies with a focus on 
the interim period between announcement-date and ex-date. 
Since mean abnormal returns on the announcement-date are 
not fully exploitable, we initiate our strategy at the end of 
the announcement-date to avoid a biased performance of 
the portfolios.

The basic portfolio of our beta-neutral strategies results 
from an investment in the HDAX index (in the following 
“market”). Based on this market investment, we addition-
ally invest in each dividend-paying stock at the end of the 
announcement-date, liquidating this additional single-stock 
investment at the end of the ex-date. On the day of the 
single-stock investment, our beta-neutral strategies keep 
the systematic risk of the underlying market investment 
unchanged at one. In this way, we take into account port-
folio managers’ potential requirements regarding the sys-
tematic risk of their portfolios. Assuming an investment of 
1000 in a stock showing a market exposure (market beta) of 
1.3, for instance, we additionally go short in the market by 
1300 and invest the residual 300 in the EONIA (short-term 
rate).7 Hence, at the end of the announcement-date, our beta-
neutral strategies add a zero-invest portfolio with a market 
beta of zero to the basic market investment.

In terms of the additional investment in each stock, we 
apply an equal weight (in the following, ew) approach and 
a value weight (vw) approach. At the end of the announce-
ment-date of an additional single-stock investment, every 
stock gets the same additional relative weight. With the 
ew approach, we choose a weight of 3/110 of the portfo-
lio value at the end of the announcement-date. With the 

6  In addition to our theoretical discussion, we further provide empiri-
cal evidence that cum/ex trading does not systematically affect ARs 
in our analysis. Since a cum/ex trade (without collusion) comes with 
a short sale on one of the two days prior to the ex-date, followed by 
a purchase of the respective stock on the ex-date, we examine these 
very days in particular. We analyse the relevant sub period covering 
all trading days between March 2003 and December 2011. For all 
three days, we find insignificant and positive ARs. This implies that 
cum/ex trading does not systematically affect our analysis of ARs in 
the years between 2003 and 2011. Our result is in line with the col-
lusion hypothesis as well as the findings by Buettner  et  al.  (2020). 
Results are available upon request. 7  We estimate the betas as described in Sect. “Methodology”.
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vw approach, every stock gets a relative weight by dividing a 
stock’s triple market capitalization by the total market capi-
talization of the current constituents of the sample at the end 
of the announcement-date. The applied weights are arbitrary 
depending on investors’ portfolio needs and trading costs.

The holding period of each additional investment in a 
dividend-paying stock starts at the end of the announcement-
date and ends with the liquidation at the end of the ex-date. 
The average holding period is 48 days. The potential gain 
will be reallocated to the basic market investment at the end 
of the ex-date. The underlying holding period exploits the 
maximum length. Of course, shorter holding periods are 
applicable.

To evaluate the performance of our strategies, we apply 
the mean return, Sharpe Ratio (Sharpe 1994) and informa-
tion ratio (Treynor and Black 1973), which are common 
measures in portfolio management. The tracking error of 
the beta-neutral strategy is calculated following Roll (1992) 
as the standard deviation of the benchmark-adjusted return, 
defined as the monthly portfolio return minus the monthly 
HDAX return. Moreover, we apply a 1-factor model (Jensen 
1968) and a 4-factor model (Carhart 1997) OLS estimation 
as stated in Eqs. (5) and (6):

In Eq. (5), we regress monthly portfolio excess returns on 
monthly German HDAX excess returns. This is an obvious 
choice, since our investment strategy exploiting the dividend 
month premium is based on constituents of the HDAX.8 In 
Eq. (6), we use the German factors market, size (SMB), 
value (HML) and momentum (WML) from the AQR data 
library as explanatory variables. Thus, as common in the 
literature, all four factors are based on the identical data set.

More than 80 percent of ex-dates in our sample occur in 
the second quarter of a year. To take the cluster of single-
stock investments into account, we further interact the mod-
els in Eqs. (5) and (6) by a binary variable DQ2 that takes the 
value one in the respective months April, May, June and zero 
otherwise. We include interaction terms with the intercept 
as well as the coefficients for the HDAX excess returns and 
the market factor.9

(5)Rp,t − Rf ,t = �1F
p

+ �HDAX
p

(

RHDAX,t − Rf ,t

)

+ �p,t

(6)Rp,t − Rf ,t = �4F
p

+ �Mkt

p

(

Mktt − Rf ,t

)

+ �SMB

p
SMBt + �HML

p
HMLt + �WML

p
WMLt + �p,t

Further, we show the yearly average turnover (turno-
ver) for our strategy. As for the daily turnover, we calcu-
late the sum of all liquidated single-stock investments at 
day t divided by the portfolio value of the respective day t. 
We aggregate the daily turnovers over a year and calculate 
the yearly average over the sample period.

Finally, following Grundy and Martin (2001), we estimate 
the level of transaction costs that removes the statistical sig-
nificance of the 1-factor alpha at the 10% level. We state the 
respective one-way break-even transaction costs (BETCs)10 
in the following.

Performance and risk of beta‑neutral investment 
strategies

This section presents the performance and risk measures of our 
beta-neutral strategies to exploit the dividend month premium.
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8  Additionally, our results are robust in applying the comprehensive 
German market factor provided by the AQR data library as market 
proxy in the 1-factor model. Note that the correlation of monthly 
total returns between HDAX and the German AQR market factor is 
about 0.99.
9  A fully-integrated model with additional SMB, HML as well as 
WML interaction terms provide statistically and economically similar 
results.

10  For the estimation of BETC, we consider every single-stock 
investment, purchase and liquidation within the investment period. 
We assume no further costs for the additional market investments nor 
for the EONIA investments.

Figure 4 plots the cumulative portfolio values for the 
HDAX (heavy dashed black line) as well as the ew beta-
neutral strategy (dashed black line) and the vw beta-neutral 
strategy (solid black line) over time. The portfolios start with 
an initial value of 1000 on March 31, 2003. The exploitation 
of the dividend month premium clearly adds value to the 
basic HDAX investment over 15 years up until December 
2017. The ew strategy performs best over time. The final 
portfolio values range between 8310 for the vw strategy and 
13,470 for the ew strategy—compared to the 5700 of the 
HDAX portfolio. In a next step, we consider risk and trans-
action costs in our analysis.

Table 4 provides the results for the HDAX as a bench-
mark index and for the beta-neutral strategies. Panel A 
shows performance and risk measures. The higher monthly 
mean returns ( �r ) of the beta-neutral strategies come with 
relatively low volatility of returns ( �r ), resulting in signifi-
cantly higher Sharpe Ratios (SR) compared to the HDAX. 
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The tracking error (TE) varies between 0.80% for the vw 
beta-neutral strategy and 1.61% for the ew beta-neutral 
strategy. On average, we additionally invest in 90 dividend-
paying stocks a year, reflected by a relatively high turno-
ver. The average yearly turnover (turnover) varies between 
219.99% for the ew beta-neutral strategy and 260.67% for 
the vw beta-neutral strategy.

Panel B in Table 4 shows the OLS results for the 1-factor 
model as well as the information ratio (IR) and the one-
way break-even transaction costs (BETC). We find a highly 
significant 1-factor alpha ( �1F ) for both strategies, varying 
between 0.22% for the vw beta-neutral strategy and 0.47% 
for the ew beta-neutral strategy per month. The IRs show a 
comparable pattern. The exploitation of the dividend month 
premium leads to a strong outperformance compared to the 
HDAX benchmark. The BETC further show that the outper-
formance of our beta-neutral strategies is quite robust. The 
BETC vary between 0.30 and 0.79%, despite the relatively 
high turnover. In additional analyses, our exploitation of the 

dividend month premium leads to similar results, even if we 
only consider the period after the publication of Hartzmark 
and Solomon (2013). Czaja et al. (2013) report that in insti-
tutional trading, one-way transaction costs range between 
single digits to 0.30% for German HDAX stocks. However, 
large-in-scale trades may lead to even higher transactions 
costs when taking into account a trade’s market impact. 
Thus, the feasibility of our strategies depends on a stock’s 
fungibility as well as portfolio managers’ trading conditions.

Panel C in Table 4 presents the OLS results for the 4-fac-
tor model. We see a comparable performance of our beta-
neutral strategies in the monthly 4-factor alphas ( �4F ). The 
�4F are higher in absolute terms because, among other rea-
sons, the HDAX already shows a significant monthly �4F of 
0.12%. Our finding is in line with Cremers et al. (2012), who 
provide comparable evidence for passive benchmark indices 
in the US. Since the HDAX comprises stocks with rather 
large capitalization, the SMB exposure is, as expected, sig-
nificant and negative. We also see a significant and negative 
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Fig. 4   Portfolio value over time. This figure plots the cumula-
tive portfolio values for the HDAX (heavy dashed black line), the 
ew beta-neutral strategy (dashed black line) and the vw beta-neutral 
strategy (solid black line) over time. The portfolios start with an ini-
tial value of 1000 on March 31, 2003. The beta-neutral strategies 
extend a basic HDAX investment with additional investments in 

dividend-paying stocks. The holding period of each investment in a 
dividend-paying stock starts at the end of the announcement-date and 
ends with the liquidation at the end of the ex-date. The ew approach 
applies equal weights, the vw approach applies value weights for the 
additional stock investments. The sample covers all trading days from 
April 2003 to December 2017. Data Source: Refinitiv EIKON
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exposure on WML. The vw beta-neutral strategy shows 
similar factor exposures. With the ew beta-neutral strategy, 
the exposure on SMB becomes insignificant, since the equal 
weight approach applies disproportionate weights for the 
additional investments in dividend-paying stocks.

In the following, we take into account the cluster of 
dividend payments in the second quarter of a year. Table 5 
provides the results. Panel A shows the coefficients for the 
1-factor model (Eq. (7)). For both strategies, �1F is signifi-
cantly different from zero and varies between 0.50% for the 
vw beta-neutral strategy and 0.84% for the ew beta-neutral 
strategy. This result is as expected. It indicates that our beta-
neutral strategies exploiting the dividend month premium 
show significantly higher abnormal returns ( �1F + �1F ) in 

the second quarter of a year. The insignificant �HDAX provide 
evidence that neither strategy leads to significantly different 
HDAX exposures in the second quarter.

Panel B in Table 5 presents the results for the 4-factor 
model (Eq. (8)). We see almost identical results for �4F in 
the 4-factor model specification, indicating a higher outper-
formance in the second quarter compared to the remaining 
quarters. The level of the abnormal return ( �4F + �4F ) in 
the second quarter, compared to our results of the 1-factor 
model, is consistent with our findings in Table 4.

In a final step, we show a possible enhancement of our 
beta-neutral strategies to improve their feasibility. When it 
comes to implementing investment strategies, portfolio man-
agers may have individual needs. In addition to the obvious 

Table 4   Performance and risk 
of HDAX and beta-neutral 
strategies

This table shows our results for the HDAX index and our beta-neutral strategies. The beta-neutral strate-
gies extend a basic HDAX investment with additional investments in dividend-paying stocks. The holding 
period of each investment in a dividend-paying stock starts at the end of the announcement-date and ends 
with the liquidation at the end of the ex-date. The ew approach applies equal weights, the vw approach 
applies value weights for the additional stock investment. The sample covers all trading days from April 
2003 to December 2017. Panel A shows the mean monthly return ( �

r
 ), volatility of portfolio returns ( �

r
 ), 

Sharpe Ratio (SR), tracking error (TE) and the yearly average turnover (Turnover). We apply t-statistics 
by Memmel (2003) to test differences between the strategies’ Sharpe Ratios and the Sharpe Ratio of the 
HDAX. Panel B provides the OLS estimates for the 1-factor model as well as the information ratio (IR) and 
one-way break-even transaction costs (BETC) turning the �1F insignificant at the 10% level. Panel C shows 
the OLS estimates for the 4-factor model. Standard errors in Panel B and C are presented in parentheses 
and are adjusted following Newey and West (1987). *, **, and *** indicate statistical significance at the 
10%, 5% and 1% level, respectively. Data source: Refinitiv EIKON

HDAX Beta neutral

ew vw

Panel A: performance and risk
�
r

0.0113 0.0164 0.0134
�
r

0.0525 0.0570 0.0531
SR 0.1927 0.2673*** 0.2314***
TE 0 0.0161 0.0080
Turnover – 2.1999 2.6067
Panel B: 1-factor model
�1F 0 0.0047*** 

(0.0013)
0.0022*** 
(0.0006)

�HDAX 1 1.0415*** 
(0.0407)

1.0001*** 
(0.0120)

IR – 0.2919 0.2750
BETC – 0.0079 0.0030
Panel C: 4-factor model
�4F 0.0012** 

(0.0006)
0.0073*** 
(0.0020)

0.0035*** 
(0.0008)

�Mkt 1.0899*** 
(0.0164)

1.1198*** 
(0.0328)

1.1008*** 
(0.0194)

�SMB − 0.0852*** 
(0.0221)

− 0.0358 
(0.0413)

− 0.0646** 
(0.0323)

�HML − 0.0126 
(0.0368)

− 0.0619 
(0.0420)

− 0.0519* 
(0.0283)

�WML − 0.0722*** 
(0.0170)

− 0.1507** 
(0.0696)

− 0.0752*** 
(0.0256)
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issue of scalability, there are often tracking error restrictions. 
In Section Abnormal returns around ex-dates and announce-
ment-dates, we showed that post-announcement drifts are 
especially strong for German stocks with positive dividend 
surprise. Therefore, we now apply our beta-neutral strate-
gies to stocks with positive dividend surprise in order to 
select those with the strongest drift while decreasing track-
ing error as well as turnover. With the implementation of our 
enhanced beta-neutral strategies, we only consider about 25 
stocks with positive dividend surprise a year.11

Panel A in Table 6 presents the performance and risk 
measures. Since we consistently apply the same weighting 

as for the full sample, we invest less frequently in additional 
dividend-paying stocks. This results in decreasing measures, 
most notably in a lower turnover as well as lower TE. The 
TE varies between 0.45% for the vw strategy and 0.73% for 
the ew strategy.

Panel B in Table 6 provides the OLS estimates of the 
�1F and �4F , as well as the IR and the BETC. The consider-
ably lower TEs lead to higher IRs of 28.89% and 36.99%, 
respectively, compared to the full sample results in Table 4. 
The BETC are also clearly higher and vary between 0.93 
and 1.76%. Thus, large-in-scale trades with probably higher 
trading costs can be implemented more easily with these 

Table 5   Market exposures and alphas of beta-neutral strategies in the 
second quarter

This table shows the results for our beta-neutral strategies. The 
beta-neutral strategies extend a basic HDAX investment with addi-
tional investments in dividend-paying stocks. The holding period of 
each investment in a dividend-paying stock starts at the end of the 
announcement-date and ends with the liquidation at the end of the 
ex-date. The ew approach applies equal weights, the vw approach 
applies value weights for the additional stock investment. The sam-
ple covers all trading days from April 2003 to December 2017. Panel 
A shows the OLS estimates for the 1-factor model following equa-
tion (7). For the second quarter of a year, �1F represents the additional 
intercept and �HDAX the additional HDAX exposure of our beta-
neutral strategies. Panel B shows the OLS estimates for the 4-factor 
model following equation (8). For the second quarter of a year, �4F 
represents the additional intercept and �Mkt the additional market 
exposure of our beta-neutral strategies. Standard errors are presented 
in parentheses. All standard errors are adjusted following Newey and 
West (1987). *, ** and *** indicate statistical significance at the 10%, 
5% and 1% level, respectively. Data source: Refinitiv EIKON

Beta neutral

ew vw

Panel A: 1-factor model
�1F 0.0025*** 

(0.0007)
0.0009 
(0.0006)

�1F 0.0084** 
(0.0038)

0.0050*** 
(0.0016)

�HDAX 0.9940*** 
(0.0139)

0.9894*** 
(0.0100)

�HDAX 0.1674 
(0.1154)

0.0358 
(0.0266)

Panel B: 4-factor model
�4F 0.0046*** 

(0.0011)
0.0020** 
(0.0008)

�4F 0.0083** 
(0.0035)

0.0051*** 
(0.0019)

�Mkt 1.0847*** 
(0.0310)

1.0876*** 
(0.0193)

�Mkt 0.2120* 
(0.1169)

0.0834* 
(0.0469)

Table 6   Beta-neutral strategies with positive dividend surprise

This table shows the results for our beta-neutral strategies. The 
beta-neutral strategies extend a basic HDAX investment with addi-
tional investments in dividend-paying stocks. The holding period of 
each investment in a dividend-paying stock starts at the end of the 
announcement-date and ends with the liquidation at the end of the 
ex-date. The ew approach applies equal weights, the vw approach 
applies value weights for the additional stock investment. The sam-
ple covers all stocks with positive dividend surprise. The difference 
between a corporation’s actual dividend announcement and the mean 
I/B/E/S_estimate for the respective dividend payment defines the 
dividend surprise. We use the mean I/B/E/S_estimate available one 
day in advance of the announcement-date. It is positive news if the 
difference is larger than 5%. All trading days from April 2003 to 
December 2017 are considered. Panel A shows the mean monthly 
return ( �

r
 ), volatility of portfolio returns ( �

r
 ), Sharpe Ratio (SR), 

tracking error (TE) and the yearly average turnover (Turnover). We 
apply t-statistics by Memmel (2003) to test differences between the 
strategies’ Sharpe Ratios and the Sharpe Ratio of the HDAX. Panel 
B provides the OLS estimates for the 1- and 4-factor model as well as 
the information ratio (IR) and one-way break-even transaction costs 
(BETC) turning the �1F insignificant at the 10% level. Standard errors 
in Panel B and C are presented in parentheses and are adjusted fol-
lowing Newey and West (1987). *, **, and  *** indicate statistical 
significance at the 10%, 5% and 1% level, respectively. Data source: 
Refinitiv EIKON

Beta neutral

ew vw

Panel A: performance 
and risk

�
r

0.0140 0.0125
�
r

0.0533 0.0523
SR 0.2407*** 0.2175***
TE 0.0073 0.0045
Turnover 0.6473 0.6019
Panel B: 1- and 4-factor 

model
�1F 0.0027*** 

(0.0006)
0.0013*** 
(0.0003)

�4F 0.0042*** 
(0.0010)

0.0026*** 
(0.0007)

IR 0.3699 0.2889
BETC 0.0176 0.0093

11  Figure 6 in the appendix plots the cumulative portfolio values for 
the HDAX and the beta-neutral strategies.
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enhanced beta-neutral strategies. The higher BETC of our 
enhanced strategies might be caused by a lower turnover 
of the respective strategies and by a higher �1F earned by 
each additional single-stock investment. The comparison is 
somewhat difficult, since we compare two different sample 
sizes and, thus, quantities of additional single-stock invest-
ments per year. Applying the IR tackles the problem, setting 
the �1F in relation to the TE. Eventually, exploiting the divi-
dend month premium, our enhanced beta-neutral strategies 
show higher IRs as well as higher BETC. This indicates that 
the beta-neutral strategies for our sub sample of stocks with 
positive dividend surprise produce a higher performance and 
are more robust to varying trading costs.

Conclusions

In our paper, we provide evidence for the existence and 
the exploitability of a dividend month premium in German 
stocks. Introduced by Hartzmark and Solomon (2013) for 
US stocks, the dividend month premium describes abnormal 
returns in months of predicted dividend payments. Positive 
abnormal returns in the period between announcement-date 
and the ex-dividend date are the main driver for the dividend 
month premium. This premium is most consistent with the 
price pressure from dividend-seeking investors. Potential 
explanations for dividend demand are catering reasons (see, 
e.g., Baker and Wurgler 2004), investors ignoring the fall 
in stock prices from cum-dividend date to ex-dividend date 
(Hartzmark and Solomon 2019), or mutual funds investing 

in dividend-paying stocks in advance of ex-dates to increase 
their dividend yield (Harris et al. 2015).

In our event study of German stocks between 2003 and 
2017, we find a robust and significant cumulative abnormal 
return of 1.79% over the 45 days prior to the ex-dividend 
date. We further take into account dividend surprises and 
provide evidence that the cumulative abnormal return is par-
ticularly high for stocks with positive dividend news.

In the second part of our paper, we study the practical 
relevance of the dividend month premium in portfolio man-
agement. Knowing the dates of dividend announcements and 
payments enable portfolio managers to exploit the dividend 
month premium. We apply beta-neutral strategies, extend-
ing a basic market investment with additional investments in 
dividend-paying stocks. In doing so, on the day of the single-
stock investment, we keep the systematic risk of the underly-
ing portfolio unchanged at one. Our beta-neutral strategies 
lead to significant monthly 1-factor alphas between 0.13 and 
0.47%. One-way break-even transaction costs, removing the 
statistical significance of the 1-factor alpha at the 10% level, 
range from 0.30 to 1.76%. Our results are robust across vari-
ous strategy specifications, and the exploitation of the divi-
dend month premium is still profitable in the period after the 
publication of Hartzmark and Solomon (2013).

Appendix

See Figures 5 and 6.
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Fig. 5   Dividend surprises over time. This figure illustrates the distri-
bution of dividend payments with negative news (dashed black line), 
positive news (solid black line) and no news (solid gray line) between 
March 2003 and December 2017. The difference between a corpora-
tion’s actual dividend announcement and the mean I/B/E/S_estimate 

for the respective dividend payment defines the dividend surprise. We 
use the mean I/B/E/S_estimate available one day in advance of the 
announcement-date. It is positive (negative) news if the difference is 
larger (smaller) than 5% (-5%). The data sample covers 1252 dividend 
payments. Data source: Refinitiv EIKON
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Fig. 6   Portfolio value over time – Stocks with positive dividend 
surprises. This figure plots the cumulative portfolio values for the 
HDAX (heavy dashed black line), the ew  beta-neutral strategy 
(dashed black line) and the vw beta-neutral strategy (solid black line) 
over time. The portfolios start with an initial value of 1000 on March 
31, 2003. The beta-neutral strategies extend a basic HDAX invest-
ment with additional investments in dividend-paying stocks. The 
holding period of each investment in a dividend-paying stock starts at 
the end of the announcement-date and ends with the liquidation at the 
end of the ex-date. The ew approach applies equal weights, the vw 

approach applies value weights for the additional stock investments. 
The sample covers all stocks with positive dividend surprise. The 
difference between a corporation’s actual dividend announcement 
and the mean I/B/E/S_estimate for the respective dividend payment 
defines the dividend surprise. We use the mean I/B/E/S_estimate 
available one day in advance of the announcement-date. It is posi-
tive news if the difference is larger than  5%. All trading days from 
April 2003 to December 2017 are considered. Data Source: Refinitiv 
EIKON
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